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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER 
BASIN, 1918. 

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, 1918. 

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 cf 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 1886 in connection with special studies 
relating to irrigation in the arid west. Since the fiscal year ending 
June 30, 1895, successive sundry civil bills passed by Congress have 
carried the following item and appropriations: 

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

Annual appropriations for the fiscal years ended June 30, 1895-1919. 

ABO EE eT RL SY Ean 
LE EG Re Te el 20, 000 
189710 1900, Inclusive... rs ri Te i sa a es ea be 50, 000 

1901 10 1002 inclusive... or ra SR eee 100, 000 
190310: 1906, inclusive... CC nn es a 200, 000 

AAG ER a Sanat a Ta La 150, 000 
3008 10 1010, TCHASIVe © i. a oe vi teva rr se ae sie wih 5 100, 000 
01 fo 1017, inclusive. os ae a ss 150, 000 
1) MRT A Se DER aR RR Sea a Th ANG IT i es 175, 000 

HE EI i I a A I IR IE a ES 148,244.10 

In the execution of the work many private and State organiza- 
tions have cooperated, either by furnishing data or by assisting in 
collecting data. Acknowledgments for cooperation of the first kind 
are made in connection with the description of each station affected - 
cooperation of the second kind is acknowledged on page 9. 

Measurements of stream flow have been made at about 4,500 
points in the United States and also at many points in Alaska and 
the Hawaiian Islands. In July, 1918, 1,180 gaging stations were 
being maintained by the Survey and the cooperating organizations. 
Many miscellaneous discharge measurements are made at other 

9



6 SURFACE WATER SUPPLY, 1918, PART IV. 

points. In connection with this work data were also collected in 
regard to precipitation, evaporation, storage reservoirs, river pro- 
files, and water power in many sections of the country and will be 
made available in water-supply papers from time to time. - Infor- 
mation in regard to publications relating to water resources is pre- 
sented in the appendix to this report. 

DEFINITION OF TERMS. 

[4 The volume of water flowing in a stream—the ‘run-off’ or ‘‘dis- 
charge’’—is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups—(1) those that represent a rate of flow, as second- 

feet, gallons per minute, miners’ inches, and discharge in second-feet 
per square mile, and (2) those that represent the actual quantity of 
water, as run-off in depth in 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, and acre-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. 

‘‘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 in inches. 

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

The following terms not in common use are here defined : 
‘‘Stage-discharge relation,” an abbreviation for the term ‘relation 

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

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

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

The data presented in this report cover the year beginning October 
1, 1917, and ending September 30, 1918. At the beginning of Janu- 
ary in most parts of the United States much of the precipitation in 
the preceding three months is stored as ground water in the form of 
snow or ice, or in ponds, lakes, and swamps, and this stored water 
passes off in the streams during the spring break-up. At the end 
of September, on the other hand, the only stored water available 
for run-off is possibly a small quantity in the ground; therefore the 
run-off for the year beginning October 1 is practically all derived 
from precipitation within that year. 

The base data collected at gaging stations consist of records of 
stage, measurements of discharge, and general information used to 
supplement the gage heights and discharge measurements in deter- 
mining the daily flow. The records of stage are obtained either from 
direct readings on a staff gage or from a water-stage recorder that 
gives a continuous record of the fluctuations. Measurements of 
discharge are made with a current meter. (See Pls. I, II.) The 

general methods are outlined in standard textbooks on the measure- 
ment 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 gage heights, give the discharge from which the daily, monthly, 
and yearly mean discharge is determined. 

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

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

The description of the station gives, in addition to statements 
regarding location and equipment, information in regard to any con- 
ditions that may affect the constancy of the discharge relation, cov- 
ering such subjects as the occurrence of ice, the use of the stream for 
log driving, shifting of control, and the cause and effect of back- 
water; it gives also information as to diversions that decrease the 
flow at the gage, artificial regulation, maximum and minimum 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
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day. If such stations are equipped with water-stage recorders the 
mean daily discharge may be obtained by averaging discharge at 
regular intervals during the day, or by using the discharge integrator, 
an instrument operating on the principle of the planimeter and 
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 remain- 
ing 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 
permanence of the discharge relation and (2) on the accuracy of 
observation of stage, measurements of flow and interpretation of 
records. 

A paragraph in the description of the station or footnotes added 

to the tables gives information regarding the (1) permanence of the 
stage-discharge relation, (2) precision with which the discharge rating 
curve is defined, (3) refinement of gage readings, (4) frequency of 
gage readings, and (5) methods of applying daily gage heights to 
the rating table to obtain the daily discharge. 

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

The monthly means for any station may represent with high accu- 
racy the quantity of water flowing past the gage, but the figures 
showing discharge per square mile and depth of run-off in inches may 
be subject to gross errors caused by the inclusion of large noncon- 
tributing districts in the measured drainage area, by lack of infor- 
mation 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 
  

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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streams drainage areas in which the annual rainfall is less than 20 
inches. All figures representing ‘‘second-feet per square mile’’ and 
“run-off (depth in inches)” previously published by the Survey 
should be used with caution because of possible inherent sources of 
error not known to the Survey. 

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

COOPERATION. 

The work in Wisconsin during the year ending September 30, 1918, 
was done in cooperation with the Railroad Commission of Wisconsin, 
C. M. Larson, chief engineer, and at certain stations with the follow- 
ing organizations: Menominee & Marinette Light & Traction Co., 
Edward Daniel, general manager (Menominee River below Koss, 
Mich.); Corps of Engineers, United States Army (Wolf River at 
New London, Fox River at Berlin, and Fox River at Rapide Croche 
dam); United States Indian Office (Wolf River at Keshena). 

The station on Little Calumet River at Harvey, Ill., was main- 
tained in cooperation with division of waterways of the Illinois 
Department of Public Works and Buildings, W. L. Sackett, director. 

The gage reader for Huron River at Flat Rock, Mich., was paid 
by Gardner S. Williams. 

Work in the State of New York has been conducted under cooper- 
ative 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. 

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

The water-stage recorder on Raquette River at Piercefield, N. Y., 
was inspected by an employee of the International Paper Co. 

The work in Vermont has been carried on in cooperation with the 
State of Vermont, Horace F. Graham, governor, and Herbert M. 
McIntosh, State engineer, and at certain stations in cooperation 
with the following organizations and individuals: Vermont Marble 
Co. (Otter Creek at Middlebury); the department of civil engineering 
of Norwich University (Dog River at Northfield); Newport Electric 
Light Co. (Clyde River at West Derby).
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DIVISION OF WORK. 

The data for stations in the Lake Superior and Lake Michigan 
drainage basins in Wisconsin and Illinois were collected and prepared 
for publication under the direction of W. G. Hoyt, district engineer, 
assisted by S. B. Soulé, H. C. Beckman, L. L. Smith, T. G. Bedford, 
A. M. Wahl, and H. S. Wahl. 

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, J. W. Moulton, Max H. Carson, and 'W. A. James. 

Data for stations in Vermont were collected and prepared for publi- 
cation under the direction of C. H. Pierce, district engineer, assisted 
by O. W. Hartwell, H. W. Fear, M. R. Stackpole, J. W. Moulton, 
and Hope Hearn. 

The manuscript was assembled by B. J. Peterson. 

GAGING-STATION RECORDS. 

STREAMS TRIBUTARY TO LAKE SUPERIOR. 

BAD RIVER NEAR ODANAH, WIS. 

Locarion.—In sec. 25, T. 47 N., R. 3 W., 8 miles upstream from Odanah, Ashland 

- County, 12 miles above mouth. Potato River enters from right about 8 miles 
above station. 

DRAINAGE AREA.—607 square miles (measured on map issued by Wisconsin Geolog- 

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

Recorps AvArLABLE.—July 31, 1914, to September 30, 1918. 
Gaee.—Stevens continuous water-stage recorder, installed March 31, 1915, over a 

wooden well, just above the first falls in the river above the mouth; a Gurley 
water-stage recorder at the same site was used July 31, 1914, to March 31, 1915. 

DiscHARGE MEASUREMENTS.—Made from a cable about 700 feet upstream from the 

gage. 
CHANNEL AND CONTROL.—Bed sand and gravel. Rock outcrops at the beginning of 

rapids about 200 feet below the gage form a permanent control. During log- 

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

be overflowed during extremely high water. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.61 feet at 9 p. m. 
June 1 (discharge 8,590 second-feet); minimum open-water stage 0.82 foot, after- 
noon of August 27, (discharge about 88 second-feet). Discharge during January 
and February may have been slightly less than 88 second-feet. 

1914-1918: Maximum stage recorded 6.66 feet at 1 a. m., April 22, 1916 (dis- 
charge 12,200 second-feet); minimum stage recorded that of August 27,1918. 

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

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

rapidly. 
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 extended and may be subject to considerable error. Operation of water-stage
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recorder satisfactory except during winter period. Daily discharge ascertained as 
follows: October 1-15, by use of discharge integrator; October 16 to December 2, 
and March 22 to September 30 by applying to rating table mean daily gage 

height obtained by planimeter from recorder graph, except April 18-20, which 
was interpolated; December 2 to March 21, determined, because of ice, from 
discharge measurements, and comparisons with records of flow in adjacent drain- 
age basins. Open-water records good; winter records roughly approximate. 

Discharge measurements of Bad River mear Odanah, Wis., during the year ending Sept. 

  

  

30, 1918. 

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

Feet, | Sec.-ft. Feet. | Sec.-ft. 
Dee. 20a] T. G. Bedimd.......... 1.60 123 tApr. + 27¢" 1. G. Bediord.......... 1.40 376 
Jan. Dl... Fr RE Ce 1.82 106 ||Aug. 34d| S.B.Soule............. .88 116                 
  

a Made through complete ice cover at the gage section. Measured discharge probably too low hecause of 
low velocity in measuring section. : 

b Complete ice cover at control and measuring section. 
¢ Made at cable section; a few logs lodged on control. 

  

  

  
  

  

        

d Made by wading. 

Daily discharge, in second-feet, of Bad River near Odanah, Wis., for the year ending Sept. 
30, 1918. 

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

Bruen EAR 280 649 305 |) 1590 | 1250 | 6960 163 139 209 
a 260 | 601 | 204 1460 | 1200 | 6340 | 177 | 129 188 
i A IRE. 250 568 275 1180 950 | 3720 172 116 167 
dn adi 240 | 542 1050 | 930 | 2520 | 188 | 120 153 
{i PETS 230 518 100 990 750 | 178C 236 120 139 

510 C10 800 | 1530 188 158 112 
494 1120 7506 [21120 167 258 112 
486 1150 840 930 144 264 100 
470 970 820 | 1250 139 253 108 
463 910 | 1470 | 1340 139 253 112 

442 {190 770 | 1850 990 134 253 129 
421 712 1.1530 910 129 219 153 
407 780 | 1430 658 125 264 193 
407 730 | 1130 577 129 299 183 
400 + 100 780 | 105C 394 134 253 167 

380 110 4407 810 980| 368| 134| 214| 153 
380 900 990° 342 144 183 158 
368 900 850 269 139 158 158 
368 900 | 1160 247 134 139 1717 
329 900 | 1780 247 134 129 247 

361 |) 900 | 1780 203 129 125 374 
348 i850 | 1050 | 1780 193 129 125 361 
348 1850 910 | 1920 183 129 116 305 
248 1850 890 | 1640 177 129 116 264 
342 or 1660 790 | 1590 158 129 100 219 

4 
PSE Eee 860 329 1400 685 | 2860 153 129 96 193 
7 SE ae 830 323 1240 435 | 3420 158 116 96 183 
OB. ch te wat 830 317 1250 486 | 2860 158 139 108 172 
1 Pe 8 BL te as i Ala 1260 830 | 2360 148 172 153 153 
TERI Re Cor hes sees sg nie 1140 | 1300 | 1780 | 153 | 158] 158 139 
LS ESE 604 1.0L... ? BARTS hn 1370.1. 5 22900 1......- 153 198 1... 0% 

]                         

NoTE.—Stage-discharge relation affected by ice Dec. 3 to Mar, 21; clischarge Apr. 18-20 interpolated. 
Braced figures show mean discharge for period included.
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Monthly discharge of Bad River near Odanah, Wis., for the year ending Sept. 30, 1918. 

[Drainage area, 607 square miles.] 

  

  

    

          

Discharge in second-{eet. Run-of 

( Jopeh in 
Month. inches on 

: io Per drainage 
Maximum. | Minimum. | Mean. | square area). 

mile 

0D TL eS Sl TE ae DES SHE en 1,660 230 f46 |. 1.06 1:22 
NOVeIber. co Lr wit hh 649 311 418 . 689 «Ol 
48 THU ET DRASEL RS SE 5 Sein) me We Seri TF Sire OL HE i 182 . 300 .35 
JONNALY 3 i iro de te a SE nada Tn sn aD DR RE AAT 110 .181 .21 
PODaTY. oi se i eae We RL 100 . 185 17 
Marche. i Te EER nn I Ihe te 668 1.10 1.27 
AP Se TE ae 1,590 435 930 1.53 1.71 
er ee SR Me Ee Se ER Bn GRA 3,420 750 1,510 2.49 2.87 
a a a 6,950 148 1,140 1.88 2.10 
8 SR Nr ae SC re 226 116 148 244 28 
NLL ae Ae SE 299 96 171 282 33 
Senter, CC a Ll a | 374 100 183 301 34 

PREVOBTY iri hs rs lon Es CPi a hein & | 08,980 [cote 519 855 11.62 

  

MONTREAL RIVER AT IRONWOOD, MICH. 

LocatioNn.—At main highway bridge on State line between Hurley, Wis., and Iron- 
wood, Mich., about 8 miles upstream from junction of West Branch, and 22 miles 

above mouth of river. 
DRAINAGE AREA.—About 73 square miles (measured on Hixon’s County Atlas; scale, 

1 inch = 6 miles). 

RECORDS AVAILABLE.—April 24 to September 30, 1918. 

Gace.—Chain gage fastened to downstream side of highway bridge, read by W. A. 
Markert. 

DISCHARGE MEASUREMENTS.—Made from wooden bridge at lumber mill, one-fourth 
mile above gage, or by wading. 

CHANNEL AND cONTROL.—Bed at and downstream from gage fairly heavy gravel; 
fairly permanent. Concrete retaining walls on both sides of the river below the 

gage prevent overflow at flood stages. 
EXTREMES OF DISCHARGE.—Maximum stage recorded, 3.1 feet, June 2 (discharge, 

about 455 second-feet); minimum stage recorded, 0.71 foot July 23 (discharge, 
about 2.9 second-feet). 

REecuraTioNn.—Water stored in Pine Lake, in secs. 28, 29, 32,and 33, T. 44 N., R. 3 E,, 

is used to increase the water supply for Ironwood and Hurley during periods 

of low flow; effect of this regulation on flow at station probably slight. 
Accuracy.—Stage-discharge relation assumed fairly permanent except as affected 

by ice during winter months. Rating curve poorly defined below 275 second- 
feet, and extended above. Gage read to hundredths once daily. Daily dis- 
charge ascertained by applying gage height to rating table. Records probably 
fair. 

Discharge measurements of Montreal River at Ironwood, Mich., during the year ending 
Sept. 30, 1918. 
  

  

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

Feet. Sec.-ft 
re RA RO ONE a SM OE Rl cia 1.68 74 
Jane SG. Bedford... a aa a LL 2.04 150 
I TE Ee RL a Ti A Os ei Sn ro) .94 6.4        
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Daily discharge, in second-feet, of Montreal River at Ironwood, Mich., for the year ending 
Sept. 30, 1918. 
  

  

  

                        

| 

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

| EPL ak A epee 106 425 |152 6.1 14 16. 0 soa 82 | 40 8.313 20 
| STR Re 1151 455 | 14 7.8 14 Wor on eid: 96 | 16 12 13 23 
SRE Nae 100 | 335 | 13 6.6 13 | Pe pat: See 65 | 48 16 12 22 
SEER Data 89 191 | 15 6.1 13 9... nl 111 6.4 | 14 6.1 | 29 
epeiane, honda 8) | 204 | 19 6.6 RS | ETN SER at Is 232112 14 5.4 | 64 

| TRAE bE Se Ha adr 78 133 1 13 8.3 A Rp ei RL ON 152 | 10 9.91 8.0 59 
RST EE 204 65 | 14 7.8 8.3 {1:28 dss 165 | 10 11 8.6 24 

PRD A 204 152 | 11 14 V8 EB Ren I I 152 5.8 3.21.-8.0} 42 
| PERE aver CERES 204 9.9 | 16 nS SR 76 1221 7.53] 4.4) 8.3 14 
Occ cost cians 218 91 9.5 | 18 14 GAB 70:1 :191 4.0 | 4.0 8.0 19 

| Te SR Ea NE 275 n3i1-8.3514 2.9 MES i a 62| 365 | 6.1 4.4,-8.3 16 
: 3 ean Ts 165 41 2313 19 bo meters 561 365]. 7.21 495 7:3 13 

WR SI, CY SN 85 50 | 6.6 | 18 35 Be 581 350 7.5] 4.4 9.9 13 
LR a ER, 65 64 6.6 | 30 26 B01 SORE 191 410 | 16 4.5 7.8 9.5 
: 7 Re TE le | NG 94 43 8.6 | 13 26 1-30. capa. 178 335 | 16 4.4 | 24 9.0 

Evie ut 200: es Ryle 
| |   
  

NoTE.—Gage not read May 30 and Sept. 12; discharge interpolated. 

Monthly discharge of Montreal River at Ironwood, Mich., for the year ending Sept. 30, 1918. 

[Drainage area, 73 square miles.] 

  

  

  

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

Month. Per inches on 

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

191 56 98.7 1.35 - 0.35 
410 65 179. 2.45 2.82 
455 4.0 89.3 1.22 1.36 
152 3.2 13.9 .190 22 
30 5.4 11.3 .155 18 
64 2.9 19.6 . 268 30 

  

          
  

WEST BRANCH OF MONTREAL RIVER AT GILE, WIS. 

Locarion.— In sec. 27, T. 46 N., R. 2 E., 800 feet upstream from highway bridge 
at Gile, Iron County, 24 miles southwest of Hurley, Wis., and 4 miles upstream 
from junction of East and West branches. 

DRAINAGE AREA.—About 70 square miles (measured on Hixon’s County Atlas; scale, 

1 inch=2 miles). 
RECORDS AVAILABLE.—April 26 to September 30, 1918. 

Gace.—Standard sloping gage bolted to rock ledge on left bank of river, a few hun- 
dred feet upstream from pump house of Ottawa mine; read by Lyle Slender. 

DiscHARGE MEASUREMENTS.—Made from downstream side of highway bridge 800 

feet below gage or by wading. 
CHANNEL AND CONTROL.—Control formed by permanent rock ledge across narrow 

section of stream about 15 feet below gage; fall at control about 4 feet. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 5.65 feet, June 

28 (discharge, about 377 second-feet); minimum stage recorded, 1.32 feet July 

23 (discharge, 2.4 second-feet). 
RecuraTion.—None. 
Accuracy.—Stage-discharge relation permanent. Rating curve fairly well defined 

below 200 second-feet; extended above 200 second-feet. Gage read to hundredths 
once daily. Daily discharge ascertained by applying gage height to rating 
table. Records good for days when gage was read; records of discharge obtained 

by interpolation subject to error.
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Discharge measurements of West Branch of Montreal River at Gile, Wis., during the year 
ending Sept. 30, 1918. 

  

  

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

N 

Feet. | Sec.-ft. Feet. Seed: 
Apr. 25... W..G. Hoyt... -c-cceven 3.46 7: Aung. 23..1 8.8. Song... ...c-.. o-- 1.57 = 
June's... T, C. Bedlord Aes LR 4,25 161 2B. nen Ao sain ten. 1.57                 
  

Daily discharge, in second-feet, of West Branch of Montreal River at Gile, Wis., for the 
year ending Sept. 30, 1918. 

  

  

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

184 | 368 | 24 2.4 11 131 46 V3.7 [18 19 
158 | 359 | 21 2.5 11 112 38| 3.7] 9.4 18 
136 | 350 | 21 2.5 11 104 54] 3.3] 88 36 
122 | 334 | 22 2.5 14 144 48 | 3.1 | 8.3 19 
115 | 270 | 22 2.5 14 184 41.7-3.0Y 5.0 36 

Ee a BG 108 | 240 | 20 4.0 14 198 32; 2.8] 40 54 
7 AE A le Sl 117 | 212] 16 7.0 15 198 30! 2.6] 48 48 
RE IER NE) 117 1-158 11 12 13 226 31 | 2.4| 4.8 41 
OL arial Ble 150 | 147 | 9.9 | 14 11 198 311-281. 51 34 
RARER SE 184 | 136 | 8.3 | 14 11 198 32 2.6) :4.2 28 

: Bernt a a Bet SR A214 1221 35.91 14 13 7320 anak, 2) 2/4 32:4 2.67 3.3 30 
{ br EIR NG Ea 191 | 104 | 5.6 | 14 IS {27 Soret 65 | 350 201 2.51:3.06-:26 
i 1 SC Se De 170 82 | 4.813 PO IBS eee. 100 | 368 257 29] 3.7 22 
YS Sa ER 136 65 | 4.4| 14 by HE EER 146 | 334 21] 3.3] 5.9 20 

' 4, SAR AEEET Sr Ileal 122 54 | 4.01 14 20 1:30 2, art aati 184 | 302 2 3.3{11 19 
CY ER OTE Re 210 i. cv-- SALI ve                             

  

Nore.—Gage not read Apr. 28, May 5, 9, 12, 19, 26, June 2, 9, 16, 23, 24, 30, July 3, 7, 14, 21, 28, Aug.4, 
11, 18, 25, 31, Sept. 1, 2, 8, 12, 15, 22, and 29; discharge interpolated. 

Monthly discharge 7! West Branch of Montreal River at Gile, Wis., Jor the year ending Sept. 

  

  

  

30, 1918. 

[Drainage area, 70 square miles]. 

Discharge in second-feet. 

Fy: e in 
Month. : g Per inches on 

Maximum. Minimum. Mean. | square drainage 
mile area 

ADP 2-300. ee SR Re i veg on 184 113 161 0.30 
Ey RES RI ME SL CT 368 104 188 2.69 3.10 
UNG, i nt ih sn As ene Es a ae 368 21 117 1.67 1.86 
Joly. i rie me i EE ee Re 24 2.4 8.0 L114 «13 
iE Ee Re a CL Se RECA IIEARE 14 2.4 7.6 .109 +13 
September... ia. .n.. co Sate 54 11 22.3 .319 .36           
  

STREAMS TRIBUTARY TO LAKE MICHIGAN. 

MENOMINEE RIVER BELOW KOSS, MICH. 

LocatioN.—In sec. 5, T. 33 N., R. 23 E., at “Grand Rapids,’’ about 4 miles below 

Koss, Menominee County, Mich., and 3 miles west of Ingalls, Mich. Little 

Cedar River, draining an area entirely in Michigan, enters from the left about 
half a mile below the station. 

DRAINAGE AREA.—3,790 square miles. 
REecorps AvarLaBLe.—July 1, 1913, to September 30, 1918.
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DiscEARGE.—The flow is computed by the Menominee & Marinette Light & Traction 

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 

duration of the gate openings are noted and the quantity wasted determined 
from computed tables. The sum of the hourly discharge 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, 15,000 second-feet 
May 30; minimum daily discharge, 1,160 second-feet February 3. 

1913-1918: Maximum daily discharge recorded, 23,200 second-.eet, April 23 
and 25, 1916; minimum daily discharge recorded, 1,000 second-feet, June 14, 1914. 

ReaurAaTiION.—Above the station are the following power plants: Sturgeon Falls, 

owned by Pennsylvania Iron Mining Co., 50 miles; Little Quinnesec, owned by 
Kimberly Clark Co., 57 miles; Upper Quinnesec, owned by Oliver Iron Mining 

Co., 62 miles; Twin Falls, owned by Peninsular Power Co. With the exception 
of the Kimberly Clark dam at Little Quinnesec, the dams furnish power for 
utility and mining uses so that the flow past the dams is comparatively uniform. 
The Kimberly Clark dam is used for paper mills and regulates the flow on Sundays 
and holidays. The effect of this regulation is noticeable at the station generally 
on Tuesdays. The monthly flow probably represents the natural flow. 

Accuracy.—No measurements have been made by the Survey engineers at this plant, 

but measurements made at Koss, Mich., in 1914, show a close comparison with the 
discharge as determined at the power house. 

CooPERATION.—Daily-discharge records furnished monthly by Edward Daniell, 
general manager of the Menominee & Marinette Light & Traction Co.
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Daily discharge, in second-feet, of Menominee River below Koss, Mich., for the year ending 
Sept. 30, 1918. 

  

  

                          
  

Monthly discharge of Menominee River below Koss, Mich., for the year ending Sept. 30, 
1918. 

[Drainage area, 3,790 square miles.] 

  

  

  

  

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

Month. Per inches on 

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

October... J ons rn fa Ol a, 5,270 2,160 3,210 0.847 0.98 
Noyember. =. i taser omit ra 4,100 1,660 2,870 .757 .84 
Vatemher. .. oie: vo i Tia a 2,220 1,160 1,660 .438 .50 
LH Ta epee £ erbel BT eg MESSI GER 1,720 1,330 1,540 . 406 AT 
JE Se SR GE ES La RI RL aE 1,660 1,160 1,440 .380 . 40 
Afaveh.. ood rr ee sR 8,620 1,500 3,550 .937 1.08 
April Re i STS 6,470 2,940 4,140 1.09 1.22 
I rR RRR CD RE RI eR A 15,000 3,900 6,490 1.7 1.97 
re aR RE a 11, 600~ 1,820 5,020 1:32 1.47 
LH Ee I Ug Sn SCM Sa PO La 3,040 1,710 2,190 .578 07 
TRE CR LIEB nS UB 5,460 1,700 2,730 .720 .83 
ATO pe SP SE UIT ORE 8 SS 4,560 2,180 3,100 .818 91 

LUT ed de SE RE 15,000 1,160 3,170 .836 11.34           
  

Nore.—Monthly and yearly discharge computed by U. S. Geological Survey from lly discharge records 
furnished by the Menominee & Marinette Light & Traction Co.
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PINE RIVER NEAR FLORENCE, WIS. 

LocArioN.—In secs. 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 right about 200 feet above station. 
DRAINAGE AREA.—488 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 22, 1914, to September 30, 1918. 
Gace.—Chain gage fastened to guardrail 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 subjcet 
to overflow; extremely high water may overflow right bank around approach to 

bridge. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.80 feet May 30, 

31, and June 1 (discharge, 1,720 second-feet; minimum ‘recorded stage 1.50 feet 

July 18-20 (discharge, about 160 second-feet). 
1914-1918: Maximum recorded stage, 9.25 feet at noon, April 23, 1916, (dis- 

charge approximately 4,520 second-feet); minimum recorded stage 1.6 feet, 
September 6 and 7, 1915 (discharge about 118 second-feet). 

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

RecuraTioN.—River not used for log driving during year. Gates of a dam below 
station remained open throughout the year. 

Accuracy.—Stage-discharge relation practically permanent; rating curve fairly well 
defined between 250 and 1,840 second-feet; extension of curve below 250 and 

above 1,840 second-feet may be subject to considerable error. Gage read to half- 
tenths once daily. Daily discharge ascertained by applying daily gage height 

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. Records fair. : 

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

  

  

30, 1918. 

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

Feet. Sect. 
Dec: Wo LL. Lami. oo ie tr A A I a eee ths cute sn sme athe 2.59 171 
(EAE ee eee ee Et CS Se Sb i ASA 2.91 174 
Tn FE WR ETE I Se ee ag ome ap A a Se SU A Ne in 2.48 400       
  

a Complete ice cover at control and measuring section, - 

125832°—20—wsp 474 2  
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Monthly discharge, in second-feet, of Pine River near Florence, Wis., for the year ending 
Sept. 30, 1918. 

  

  

  

      

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

352 | 552 930 | 541 | 1720| 202| 198) 575 
319 | 518 goo | 507 | 1620] 266| 198| 575 
319 | 451 180 575| 490| 1570 266 | 198] 541 
319 | 385 507 | 507 | 1520] 266| 198] 507 
287 | 352 473 | 541] 1340| 266] 198 | 439 

287 | 352 439 | 575 1250 | 242| 242 405 
319 | 354 439 | 575| 1090] 220 318 374 
319 | 336 |b 195 b 300 | 422| 610| 930| 220| 610] 346 
319 | 319 405| 630| 890] 220| 890| 346 
352 | 319 405| 750 | 820] 209|1,000 318 

Hiatt 352 | 287 405| s20| 78| 198) 970] 305 
dee 368 | 287 405 | 785) 750 | 198| 930| 202 
TTI ae ‘368 | 287 405| 785| 715| 188| 855] 292 
BA Sanh 385 | 287 374| 785] es0| 178] 715| 292 
BEE EE 385 | 287 374| 750] es0| 178] 575 292 

0... a8 | 287 175 \ sa| m5) sv5| 118] so7r| 202 
AN 484 | 272 oi w| 75) sa] we] e| a8 
Se 552 | 256 405| 785] 507| 160] 374| 346 
pei 905 | 256 a22| 75] 4r3| 160] 314 205 
any 905 a39| 80| 43 160| 316] 473 

rr APL 905 430! 55) 374] 118] 38] sm 
Bi 869 430] 800! 292| 198| 202] 507 
CIRO, 833 EA wo| 439] 930] 202| 220| 266] 4m 
Se 833 473 | 1010 | 266] 220| 266| 439 
REC 833 || 230 473 | 1210 | 266 242| 266] 439 

797 473 | 1250 | 242| 242] 266] 405 
797 490 | 1250 | 242 | 242 | 202 | 374 
725 507 | 1340 | 242 | 220| 374| 374 
Cin AER {MOR | Rt (ORs 507| 1470 | 266| 220| 645| 374 
on! Re naa | EONS bikin 541 1720 | 2902| 220| 645| 346 
I, (a | Kaa VI | Un 2097 “alot. 

  

                            
  

NO Sluze dischare relation affected by ice Nov. 20 to Mar. 31. 
for period included. 

Braced figures show mean discharge 

Monthly discharge of Pine River mear Florence, Wis., for the year ending Sept. 30, 1918. 

[Drainage area, 488 square miles.a] 

  

  

  

  

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

Month. Por inches on 
. trod drainage Maximum. | Minimum, | Mean. square mile. | area). 

544 1.11 1.28 
299 .613 .68 
182 .373 .43 
175 . 359 .41 
192 .393 .41 
537 1.10 1.2% 
476 .975 1.09 
876 1.80 2.08 
722 1.48 1.65 
214 .439 .51 
465 .953 1.10 
400 .820 .91 

ATRL, SR Ce CS AN Si | 720 Ya ees 425 .871 11.82 

  

            
  

aRevised since publication of 1916 report, on the assumption that Kentuck Lake discharges into Brule 
River instead of into Pine River.
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PIKE RIVER AT AMBERG, WIS. 

Locarion.—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 two branches of Pike River and about 11 miles above mouth. 

DRAINAGE AREA.—240 square miles (measured on map issued by Wisconsin Geolog- 
ical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles. 

RECORDS AvAILABLE.—February 26, 1914, to September 30, 1918. 

Gace.—Chain gage fastened to guardrail on upstream side of bridge; read by Frank 
Bunce. 

DiscHARGE 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 perma- 
nent but very rough at gage. Banks medium high; not subject to overflow. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.85 feet at 7.10 

a. m., May 28 (discharge 841 second-feet); minimum discharge estimated 70 sec- 
ond-feet December 9-11, 30 and 31. 
1914-1918: Maximum stage recorded, 4.65 feet at 8.10 p. m., July 14, 1914 

(discharge, 1,200 second-feet); minimum open-water stage recorded, 1.55 feet 
September 7, 1915 (discharge 109 second-feet). Minimum discharge for winter 

periods estimated 70 second-feet December 9-11, 30, and 31, 1917. 
RecuraTION.—None. 

AccurAcy.—Stage-discharge relation permanent except when affected by ice. Rat- 

ing curve well defined between 180 and 1,120 second-feet. Gage read to quarter- 
tenths once daily. Daily discharge ascertained by applying daily gage height 

to rating table or for periods in which stage-discharge relation was affected by 
ice, from discharge measurements, observer’s notes, and weather records. Open- 

water records good, except for extremely low stages, for which they are fair. 
Winter records fair. 

Discharge measurements of Pike River at Amberg, Wis., during the year ending Sept. 

  

  
  

30, 1918. 

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

Feet. Sec.-ft. Feet. | Sec.-ft. 
Dec.18Sa|' L. 1. Smith............ 1.73 11214 Yen. 200! Lo L.Smith............ 2.14 101 
Jon. 15a44..... 40.0 iad. 1.97 17:4 Apr. 20..| T. CG. Bedford.......... 2.36 294                 | 
  

a Complete ice cover at control and measuring section,
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Daily discharge, in second-feet, of Pike River at Amberg, Wis., for the year ending 
Sept. 30, 1918. 
  

    

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

CL SR 158 258 140 80 80 150 364 510 738 204 154 199 
NER LE 158 244 120 100 80 160 364 476 738 217 148 185 
IR Te 158 348 110 140 90 170 348 412 658 204 142 230 
dain tr 158 204 100 160 90 170 333 348 620 204 138 244 
I Pes BRAT 2 158 204 90 160 100 160 310 348 546 204 138 230 

a 162 204 80 150 110 150 288 318 428 185 204 NT 
RSS aie 169 204 80 150 110 140 303 348 396 169 288 204 
ARE ie 162 204 80 140 120 140 318 348 348 158 364 192 
ATE 158 185 70 140 120 140 310 396 318 148 510 180 
{Ra 169 180 70 130 120 150 303 582 318 142 698 158 

i EER eh 169 185 70 130 120 160 296 658 288 138 582 192 
i 1 Og Sb el Sei 180 192 80 120 110 160 288 658 273 134 476 258 
03... ida as: 185 185 80 120 110 170 266 582 244 128 364 273 
PE Dn 185 185 80 120 110 170 244 476 230 122 303 258 
13.0 ek io laniil 192 185 90 120 110 170 244 396 230 128 258 230 

10. aide anise 180 185 100 120 100 180 244 364 217 154 230 217 
: if SARTRE Tin 192 180 100 110 100 205 303 333 204 154 199 192 
AS 244 180 110 110 100 230 333 333 204 142 192 244 
14 Beat at Be 230 180 110 110 100 290 318 364 192 138 169 288 
RS aa 244 180 120 110 100 350 318 380 180 128 158 333 

oa 230 185 120 100 110 410 318 348 180 118 142 318 
i Ean i 230 192 110 100 120 550 318 364 169 118 230 318 
1 EO RE 230 185 110 100 130 700 318 364 169 154 230 303 
24..3. ca 230 180 100 100 140 780 318 348 169 169 288 258 
YH er ee 204 169 100 100 160 698 303 396 162 192 258 230 

LEAR CA 204 158 90 90 160 604 288 658 158 192 230 217 
rpg ES SE 258 155 90 90 160 510 258 738 169 180 204 204 
rs a 288 150 80 90 160 453 288 820 176 176 192 180 
1 ERR 288 145 80 SOL. nis 396 412 820 162 204 217 169 
B30: lai 273 140 70 Bl 380 546 820 158 192 230 169 
Sli Arter itt ve Aa 70 Stes oos 86d: levies Sh es 176 204.1...                         
  

Nore.—Stage-discharge relation affected by ice Nov. 27 to Mar. 24. 
day, Mar. 26 to Apr. 15; discharge interpolated. 

Gage not read on every alternate 

Monthly discharge of Pike River at Amberg, Wis., for the year ending Sept. 30, 1918. 

[Drainage area, 240 square miles.) 

  

  

  

    

Discharge in second-feet. 
: i 2 Run-off 

(depth in 
Month. Per inches on 

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

TR BO He Na pe Se SR ay 288 158 203 0.846 0.98 
NOV OITIDOr. or ve ae ns ala oe iS lh 348 140 191 .796 -89 
December........ RE CS TE Ba 140 70 93.5 -390 -45 
January aR ae Ds ee 160 80 114 475 .55 
BODE YS a i an i a 160 80 115 .479 .50 
i SYA ae Co Sa oR ls 780 140 305 1.27 1.46 
Sots Len eo SIE SR E nS GU iE al 546 244 315 1.31 1.46 

UY s snie i I LS SAE i ee 820 318 485 2.02 2.33 
JU, Re Ta 738 158 301 1.25 1.40 
TAY rh se sr at vr eee na Ea mass 217 118 164 .683 .79 
FT RE RS ES SNS aE a PE A 698 138 263 1.10 1.27 
TET ee NE SH Se 333 158 230 958 1.07 

J MTR ASE Teed CRS ea pee 820 70 232 .967 13.15          
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PESHTIGO RIVER AT HIGH FALLS, NEAR CRIVITZ, WIS. 

LocatioN.—Insec. 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 
Service Co., 1 mile upstream from Thunder River (coming in from right), and 15 

miles by road northwest of Crivitz. 
DRAINAGE AREA.—520 ! square miles (measured on map issued by Wisconsin Geo- 

logical and Natural History Survey, edition of 1911; scale, 1 inch=06 miles). 

REcorDs AvArLABLE.—October 1, 1912, to September 30, 1918. 
Gace.—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. About 2 

second-feet of seepage water enters the river below the gage but above the cable 

and is included in the determined discharge as published. 
CHANNEL AND CONTROL.—Banks at control and measuring section are high and not 

subject to overflow. Control at low stages is a small gravel riffle about 50 feet 
downstream from the gage; at medium and high stages this control is apparently 

drowned out and is probably formed by some point farther downstream. 
EXTREMES OF DISCHARGE.—Maximum mean daily discharge during the year, May 31, 

2,140 second-feet. Minimum mean discharge 110 second-feet February 10. 
1912-1918: 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 regulation, extremes given do 
not represent the natural flow. 

Ice.—Because of the relatively warm water in the large service reservior, ice does not 

form on the river in the vicinity of the gage. Open-water rating curve used 
throughout year. 

ReacuratioNn.—Flow controlled by operation of the power plant. Considerable 

diurnal fluctuation caused by the operation of the power plant and during log- 
driving season by the manipulation of the gates. The mean monthly flow does 

not represent the natural flow because of storage in the service reservoir. 

Accuracy.—Stage-discharge relation permanent; not affected by ice. Rating curve 

well defined between 145 and 3,980 second-feet. Daily discharge for periods when 
recording gage was in operation ascertained by averaging the results obtained by 

applying gage height for hourly or other regular interval to the rating table; dis- 
charge for periods when gage was not in operation (see footnote to table of daily 
discharge) obtained by adding 10 per cent to discharge indicated by records of 
power plant. Correction determined by study of records available from water- 
stage recorder. Records fair. 

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

1 Revised since publication of Water-Supply Paper 434.
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Daily discharge, in second-feet, of Peshtigo River at High Falls, near Crivitz, Wis., for the 
: year ending Sept. 30, 1918. 
  

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

  

  

20. cvsrorescnsns 375 407 413 299 248 685 666 320 760 470 537 620 
YE 346 467 378 184 208 694 694 | 1,270 760 436 650 660 
vO I EEL 181 419 417 240 231 677 394 | 1,300 780 196 716 512 
2s tarnesernits 430 185 410 nL Ee 680 634 | 2,060 680 512 776 207 
LEERY ae 406 428 120 208]. .%n-- 669 692 | 1,790 390 476 749 513 
EE REG SE BLN 234 208 {inh nes 375 even 2.14005... 449 TT3 ss nince                         
  

NoteE.—Records for following periods obtained from water-stage recorder: Oct. 5-7, 12, 13, 19, 20, 26 
Nov. 2-7, Apr. 15-22, May 2-10, 26, June 2, 9-15, 19-22, 24-30, July 1-3, 7-12, Aug. 1-9, 12-23, Sept. 1-13 and 
24-27. Daily discharge for other periods determined from records of power plant, as noted in paragraph 
under ‘‘ Accuracy.” 

Monthly discharge of Peshtigo River at High Falls, near Crivitz, Wis., for the year ending 
Sept. 30, 1918. 

[Drainage are, 520 square miles.) 

  

  

  

    

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

Month. Per inches on 

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

US bo gga SE SR SE a 462 124 359 0. 690 0.80 
NOVO ber, ooh as ea ert Sree © 496 173 402 «773 .86 
December. s. loss. oad ae ite Tee] 527 119 356 685 i) 
Te Le LL ERE a Le 348 116 265 510 «59 
FT Tan SR Sg SER ATURE Sele Kg 402 110 253 487 31] 
MArCh En ie SEES ah, 752 174 461 887 1.02 
AP ce i es aE ene 731 355 632 1.22 1.36 

Th Ahaha Slo SERS I SEN 2,140 283 925 1.78 2.05 
UNE. TL st Sra es Sa 2,060 380 903 1.74 1.94 
ae Ie RE ER MCR Ca a 660 162 427 821 .95 
ANUS. c.  A  sr  esae 776 208 ° 499 . 960 111 
LIL en SC SET El 75 187 550 1.06 1.18 

NO VOAL se aot. tise donators an oF 2,140 110 503 . 967 13.16         
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OCONTO RIVER NEAR GILLETT, WIS. 

Locarion.—In sec. 34, T. 28 N., R. 18 E., at 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 September 

30, 1918. 
GAGE. his PC gage attached to iron railing on bstiosn side of bridge; read by Miss 

Nettie Gilbertson. Zero of gage used from January 6, 1914, to September 30, 
1918, is 4 feet above that of gage used June 7, 1906, to March 31, 1909. 

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

fastened. 
CHANNEL AND CONTROL.—Gravel; fairly permanent. Left bank of medium height 

and not subject to overflow; during extreme flood stages water may overflow 

right bank around the end of the bridge. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.45 feet at 3.30 

p. m., May 30 (discharge, 2,510 second-feet); minimum discharge 230 second-feet, 

February 6-9. 
1906-1918: Maximum stage recorded, 5.3 feet at 3.30 p. m., April 25, 1916 

(discharge, 3,220 second-feet); minimum open-water discharge, 95 second-feet 

January 3 and 6, 1907. 
Ice.—Stage-discharge relation seriously affected by ice. 
REcuLATION.—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 as affected by 
ice. Rating curve well defined between 239 and 1,790 second-feet. Gage read 

to quarter-tenths once daily. Daily discharge obtained by applying daily gage 

height to rating table, except for period when stage-discharge relation was affected 
by ice, for which it was obtained by applying to rating table daily gage height 
corrected for effect of ice by means of discharge measurements, observer’s notes, 
and weather records. Open-water records good except at highest flood stages, 
for which they are only fair; winter records fair. 

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

  

    

  

30, 1918. 

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

Feet. | Sec.-ft Feet. | Sec.-ft. 
Pec:192{-L. L. Smith... ......... 2.33 339 || Feb.21¢| L. L. Smith............ 3.10 295 
Jon, 170 /....3 | TO 2.64 342 || Apr. 19 | T. G. Bedford.......... 2.16 845 

  

              

a Complete ice cover at control and measuring section.
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Daily discharge, in second-feet, of Oconto River mear Gillett, Wis., for the year ending 
Sept. 30, 1918. 
    

    
    

  

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

446 670 340 295 270 305 992 | 1,020 | 2,320 468 515 468 
446 670 330 300 260 305 960 960 | 2, 468 515 492 
446 67 320 300 250 305 | 1,020 | 1,020 | 1,940 540 468 468 
468 670 310 300 240 305 992 | 1,160 | 1,720 565 382 424 
446 642 305 305 240 305 | 1,020 930 | 1,570 590 424 424 

Qaevih rs dins dorss 424 615 300 305 230 310 780 930 | 1,640 615 424 446 
rp ELLER A 424 565 290 310 230 325 | 1,290 | 1,090 | 1,430 590 424 446 
ogentis iat Fl 424 565 290 310 230 320 780 | 1,290 | 1,290 590 424 424 
EER ie 446 565 280 315 230 320 870 | 1,430 | 1,020 468 446 446 
10.00.0000 468 565 270 320 235 320 810 | 1,290 992 515 468 492 

| EEE 468 565 270 320 240 330 752 | 1,360 | 1,290 492 565 492 
152 1 SNE CASE oh 468 565 270 325 240 340 698 | 1, 860 960 515 565 515 
1 4, rr rp pp! 468 540 270 325 260 350 698 | 2,020 960 492 565 540 
ECE CE Tl 468 540 270 335 270 360 698 | 1, 860 780 468 540 565 
15.30 ar 468 515 270 340 280 370 725 | 1,720 725 424 515 515 

60.0. vena? 468 515 280 340 280 390 698 | 1,640 615 424 468 468 
} lr Nb ee 468 565 290 340 260 410 780 | 1,430 615 424 468 492 

BLE ER nn LET 468 492 320 330 240 440 840 | 1,720 615 492 590 515 
1 £7 Pr pA arg 468 515 340 320 260 460 900 | 1,790 590 515 515 540 
2, HOR Bhs 515 492 330 310 270 470 810 | 1,640 565 515 468 540 

ER RR 515 492 325 305 290 615 780 | 1, 500 382 492 446 515 
FAY SRE iy 515 515 325 305 290 | 1,020 810 | 1,430 382 492 424 515 
OBrien, 515 515 320 305 300 | 2,020 870 | 1,430 342 468 446 540 
Tr 515| 492| 310| 305| 300239 | 870]1,2 424 | 446 | 403 565 
pS BO 515 424 305 | 305 305 | 2, 900 | 1,500 468 468 403 540 

540 403 305 305 310 | 2,020 960 | 1,860 492 492 446 565 
565 390 305 305 320 | 1,870 | 1,360 | 2,090 492 515 446 515 
615 380 305 300 325 | 1,720 840 | 2,160 468 540 492 492 
565 360 300 200: .3v. 51,720 870 | 2,470 468 515 565 492 
590 340 290 200 |. -1--.- re 810 | 2,470 615 515 540 492 
500 cos. 200 290° {.- cues +020 {oui 2,520.0... ssl asl... 

  

                          
NoTE.—Stage-discharge relation affected by ice Nov. 27 to Mar. 25. Gage not read Mar. 27; discharge 

interpolated. - 

Monthly discharge of Oconto River near Gillett, Wis., for the year ending Sept. 30, 1918. 

[Drainage area, 678 square miles.] 

  

  

  

  
    

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

Month. Por inches on 

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

BTL Ee Nt a Nl Sp dT DU 615 424 490 0.723 0.83 
NOVO... icin ieeicnavetnasonotesie 670 340 527 «777 .87 
LB a Re a a a WT 340 270 301 .444 51 
JNuarY: a treats Sade 340 290 311 459 .53 
NR po Sp eb sees ae SB BT COP Bl ai eit 325 230 266 392 41 
Margh-.coeciini alii nid tants ian 2,390 305 800 1.18 1.36 
Apri a 1,360 698 873 1.29 1.44 
Mat NE 2, 470 930 1,570 2.32 2. 68 
I A Ra Re Cede a 2,320 342 1.39 155 
JY SL ES ee Be Ba aa 615 424 743 86 
Da er TI SE re a Eien 590 382 480 708 82 
September. ir ra tere 565 424 498 735 .82 

NET es SA SI SS er SR SE 2,470 230 632 932 12. 68        
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FOX RIVER AT BERLIN, WIS. 

Location.—In sec. 16, T. 17 N., R. 13 E., at government lock and dam about 2} mile 
upstream from Berlin, Green Lake County. 

DRAINAGE AREA.—1,430 square miles (measured on map issued by the Wisconsin 

Geological and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 
RECORDS AVAILABLE.—1898 to September 30, 1918 (publication of records prior to 

Sept. 30,1917, is held up pending collection of data relative to effect of ice on stage- 
discharge relation). 

Gace.—Staff gage located in pool immediately below the dam. Read by United 
States Army Engineer. 

CHANNEL AND coNTROL.—Sand and gravel, one channel at all stages. Both banks 
low and subject to overflow. 

DiscHARGE MEASUREMENTS.—Made from downstream side of Huron Street highway 
bridge in city of Berlin about 2% miles downstream from gage. Rating curves for 

gage corrected for small inflow between the gage and measuring section. 

EXTREMES OF DISCHARGE.—Maximum mean daily discharge recorded during year, 6,050 
second-feet, March 21-23; minimum mean daily discharge 480 second-feet 
January 1-3. 

Ice.—Stage-discharge relation affected by ice. 
Accuracy.—Stage-discharge relation practically permanent except for effect of 

ice. Rating curve well defined between 800 and 6,000 second-feet. Gage read 
three times daily, but generally noon reading alone is used in determination of daily 
discharge. Daily discharge ascertained by applying daily gage height to rating 

table, except for period when stage-discharge relation was affected by ice, for which 

it was obtained from results of one discharge measurement and observer’s notes. 
Open-water records good; winter records roughly approximate. 

CooreEraTION.—Records have been collected and computations of daily discharge 

made by United States Army Engineers. Open-water records obtained from 
rating curves based on discharge measurements made by United States Geo- 
logical Survey. 

Discharge measurements of Fox River at Berlin, Wis., during the period June 1, 1917, 
to Sept. 30, 1918. 
  

  
  

: oh Gage Dis- ks Gage | Dis- 
Date. Made by height. | charge. || Date: Made by height. | charge. 

1917. Feet. | Sec.-t. 1917. Feet. | Sec.-ft. 
June 7 | R.B.Xilgore.......... 10. 37 1,950 | Nov. 71 R.B, RlIgore....-.ces- 10.17 1,780 

14 | Kilgore and Kane...... 11.27 2,460 1918. 
Joly 25 {....» 3 LE Ra 9.83 1,600 || Jan. 18 | Hoyt and Grover......| a 8.75 609 
Aug. 1° Hoyt and Kane........ 8.97 LAO Mar.-28 |W, G. Hoyt v..oonivnue 13.92 5,080 

28 | Kilgore and Welsch....| 8.10 824. Apr. 5 |-T.C, Bediord.......... 11. 86 2,940                 
  

a Stage-discharge relation affected by ice; ice cover, 13 inches thick. 

Note.—Discharge measured at Huron Street highway bridge. Discharge at gage obtained by applying 
a correction factor of 0.993 to the figures shown in the above table.
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Daily discharge, in second-feet, of Fox River at Berlin, Wis., for the year ending Sept. 

  

      

  

30, 1918. 

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

EE SRA a 940 | 1,460 940 480 700 940 | 3,920 | 1,800 | 3,080 940 735 675 
EERE ON ie 905 | 1,460 905 480 700 980 | 3,620 | 1,740 | 3,000 975 765 675 
Buin inimainies 905 | 1,520 865 480 700 | 1,060 | 3,350 | 1,740 | 2,910 905 735 675 
SRR 905 | 1,570 865 510 740 | 1,200 | 3,170 | 1,680 | 2,830 905 735 615 
UR 905 | 1,680 | 765 | 510 | 700 | 1,350 | 3, 1,570 | 2,670 | 975 | 765 615 

Eralae Ra 905 | 1,850 800 540 660 | 1,600 | 2,830 | 1,460 | 2,600 940 735 615 
905 | 1,800 700 540 660 | 1,800 | 2,750 | 1,420 | 2,520 940 675 645 

PRT Re 830 | 1,740 700 540 700 | 2,000 | 2,670 | 1,320 | 2,380 905 735 590 
{RAPES nd A 865 | 1,680 800 540 700 | 2,200 | 2,520 | 1,270 | 2,310 865 735 590 
10..05.. 5 .0e5 865 | 1,620 800 540 740 | 2,200 | 2,450 | 1,740 | 2,240 800 765 590 

865 | 1,570 800 570 740 | 2,200 | 2,310 | 1,910 | 2,170 800 735 645 
865 | 1,460 800 570 740 | 2,300 | 2,170 | 2,040 | 2,040 800 765 645 
865 | 1,420 | 750 | 600 | 740 | 2,500 | 2,100 | 2,100 | 1,910 | 800 | 735 645 
865 | 1,360 | 800 | 600 | 780 | 2,700 | 1,980 | 2,100 | 1,850 | 765 | 705 645 
865 (1,320 | 800 | 600 | 730 | 2,900 | 1,850 | 2,040 | 1,680 | 800 | 765 645 

865 | 1,270 | 800 | 600 | 780 | 3,100 | 1,740 { 1,910 | 1,520 | 800 | 705 645 
865 (1,220 | 800 | 600 780 [3,340 | 1,620 | 1,850 | 1,420 | 765 | 735 645 
865 | 1,180 | 800 | 600 | 780 [3,700 | 1,570 | 2,040 | 1,320 | 765! 735 675 

5 | 1,140 840 630 780 | 4,420 | 1,520 | 2,240 | 1,220 765 735 645 
940 | 1,140 | 840 | 630 | 820 | 5,790 | 1,420 | 2,830 | 1,180 | 765 | 675 645 

v | SEERA ok ER SHE 905 | 1,140 840 630 820 | 6,050 | 1,460 | 2,450 | 1,140 735 645 645 
TSE 51,100 | 840 | 630] 820]6,050 |1, 3,530 | 1,100 | 735 | 645 645 
ens ols sri 975 | 1 880 630 820 | 6,050 | 1,740 | 4,120 | 1,020 735 675 675 
RR 975 | 1,020 | 880 | 630 | 820 [5,920 | 1,740 | 4,020 675 | 675 675 
EEE 1,020 | 1,020 | 880 | 630 | 860 | 5,920] 1,800 |3,820| 940 | 765| 645 645 

VE el 1,100 | 1,020 750 660 900 | 5,520 | 1,800 | 3,530 905 800 675 645 
es a 1,220 750 660 900 | 5,270 | 1,740 | 3,440 865 765 645 615 
DS eo adie 1,270 | 975 | 700 | 660 | 940 | 5,030 | 1,680 | 3, 905 | 735| 645 645 
pO rail 1.500) 975] mod esol i. 4,790 | 1,740 | 3,260 | 865 | 800 | 645 615 
Sei 360 | 940 750 | 660 |....... 7560 | 1,800 | 3,170 | 905 675 615 
EAM aT, 1,490 1... 750 700-1. .5 5... 4280 Lo neniales 3,080 12. ieee 735 G78 fcenris                         
  

Monthly discharge of Fox River at Berlin, Wis., for the year ending Sept. 30, 1918. 

[Drainage area 1,430 square miles.] 

  

  

  

  

Discharge in second-feet. Run-off 

‘(depth in 
Month. Per inches on 

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

OelOber: ss. TE i are ie 1,420 . 830 974 0. 681 0.79 
1,850 940 1,320 923 1.03 

940 700 805 . 563 65 
700 480 591 413 48 
940 660 771 539 . 56 

6,050 940 3,470 2.43 2.80 
3,920 1,420 2,190 1.53 7 
4,120 1,270 2,410 1.69 1.95 
3,080 65 1,750 1.22 1.36 

975 675 815 570 66 
765 645 707 .494 57 
675 590 640 . 448 50 

6,050 480 1,370 «958 13.06 
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FOX RIVER AT RAPIDE CROCHE DAM, NEAR WRIGHTSTOWN, WIS. 

Location.—At Rapide Croche dam, in sec. 4, T. 21 N., R. 19 E., about 2 miles up- 

stream from Wrightstown, Brown County, 19 miles downstream from Lake Win- 
nebago and 20 miles upstream from mouth of river at Green Bay. 

REcorps AvaiLABLE.—March 3, 1896 to September 30, 1918. Daily-discharge rec- 
ords for this station, 1896-1914, were published by the Wisconsin Railroad Com- 

mission in ‘Water Power Report to the Legislature, 1915.” The records pub- 
lished in this report have since been found to be considerably in error and should 

not be used. See ‘Determination of flow.” 

DRAINAGE AREA.—6,150 square miles (measured on map issued by Wisconsin Geo- 

logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 
DETERMINATION OF DISCHARGE.—This dam is owned and operated by the United 

States Army Engineers to aid navigation and the flow is computed by the United 

States Army Engineers as follows: The dam is made of timber and is equipped 
with four needle sluice gates which are used only in times of high water. A 
vertical staff gage at the lower end of the canal leading to the lock and about 
a quarter of a mile below the dam is read five times daily—at 7 a. m., 9 a. 

m., noon, 3 p. m., and 6 p. m. The mean flow for the day is computed from a 
formula using the five gage heights for the day, assuming gradual changes in 
gage height between the readings, and weighting the different gage heights by 

elapsed time. Prior to 1917 determinations of daily discharge were based on 
tables derived from theoretical formulas for flow over a sharp-crested weir and 

through the sluice gates. During 1917 discharge measurements were made by 
engineers of the United States Geological Survey from a cable a short distance 

downstream from the dam. Seven measurements were made with the four sluices 
closed and eight with all sluices open. The measured discharge varied from 1,000 

to 13,000 second-feet. Curves based on the discharge measurements show that the 
theoretical formulas previously used gave results ranging from about 850 second- 

feet too small at low stages, with the sluices closed, to 250 second-feet too large 
at high stages, with all sluices open. The deficiency of amounts in the old records 
as published is due to the fact that no allowance was made for leakage through the 

dam, which is now determined to be about 1,000 second-feet when water is at the 

crest of the dam and all gates are closed. Discharge measurements made by the 

United States Geological Survey in 1902 and 1903 at Wrightstown, about 2 miles 
below the dam, indicate that the leakage at the dam was apparently the same 

during 1902 and 1903 as in 1917. As Rapide Croche dam was built in 1878 and 

existed in 1902 as in 1917, it is considered necessary and proper to correct the old 
records for 1896-1917 to agree with the results of the current-meter measurements 

madein 1917. The recomputed records published in Water Supply Paper 454, are 
the old records corrected by means of the curves for 1917, each recomputation tak- 

ing into consideration the relation between the old and new curves according to 
the number of sluices open. Corrections were applied to the semimonthly and 

monthly mean discharge. 
EXTREMES OF DISCHARGE.—Information relative to daily maximum and minimum, 

1896-1917 may be obtained from the United States Army Engineer office, Mil- 

waukee, Wis. During 1918, the maximum mean daily discharge was 16,300 
second-feet May 25; minimum mean daily discharge, 1,330 second-feet October 22. 

RecuraTION.—Flow regulated by Lake Winnebago, which has an area of 215 square 
miles, and also by dams between the outlet of Lake Winnebago and the station, 

the dams being operated for power development and to some extent in the inter- 

ests of navigation. Under existing conditions, which, as regards storage, have 
been the same throughout the period covered by the records, the flow past the 
station is natural.
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Accuracy.—Records good. : 
CoopPERATION.—Records collected and daily discharge computed by United States 

Army Engineers from curves developed by current-meter measurements made 
by engineers of the United States Geological Survey. 

Daily discharge, in second-feet,of Fox River at Rapide Croche dam, near Wrightstown, Wis., 
for the year ending Sept. 30, 1918. 

  

  

                          
  

Monthly discharge of Fox River at Rapide Croche dam, near Wrightstown, Wis., for the 
year ending Sept. 30, 1918. 

[Drainage area, 6,150 square miles.] 

  

  

  

  

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

Month. Per inches on 
& oy ; drainage 

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

SE Lp pt Nl Se CE Sar Pe 3,540 1,330 2,720 0.442 0.51 
November. i. te rr sn re et 4,420 1,970 3,530 . 574 .64 
rE Rs i 5,400 2,070 4,130 . 672 ld 

5,700 3,600 4,700 . 764 .88 
5,570 3,860 4,740 +77 .80 
7,300 3,740 5,120 833 .96 

11, 600 4,750 8,410 1.37 1.53 
16,300 4,680 10, 400 1.69 1.95 
16,100 3,600 | 10,600 1.72 1.92 
4,690 2,570 4,010 652 .75 
3,670 1,650 2, 500 407 47 
2,380 1,530 1,950 317 35 

16, 300 1,330 5,220 . 849 11.53 
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WOLF RIVER AT KESHENA, WIS. 

Locarion.—In sec. 26, T. 28 N., R. 15 E., at highway bridge at Keshena, Shawano 

County, 3 miles below junction with West Branch of Wolf River, coming in from 

right. 
DRAINAGE AREA.—840 ¢square miles. 
REcorDS AvAILABLE.—May 9, 1907, to March 31, 1909; February 10, 1911, to Sep- 

tember 30, 1918. 
Gace.—Chain gage fastened to downstream side of new bridge December 9, 1914; 

May 9, 1907, to November 29, 1914, vertical staff gage fastened to downstream 
end of left abutment; both gages at same datum. Gage read by Jerome M. Beau- 

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

medium height; overflow improbable. 
EXTREMES OF DISCHARGE .—Maximum stage recorded during year 4. 88 feet at 4 p. m. 

May 28 (discharge, 2,530 second-feet); minimum discharge, about 315 second-feet, 
February 20. 

1907-1909 and 1911-1918: Maximum discharge recorded, 3,910 second-feet, 
September 2, 1912; minimum discharge during open-water periods, 275 second-feet, 
September 26, 1908. 

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

RecuraTion.= 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 380 and 2,000 second-feet; above and below these 

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

which it was ascertained by applying to rating table mean daily gage height 
corrected for effect of ice by means of discharge measurements, observer’s notes, 

and weather records. Open-water records good, except those for extremely high 
and low stages, which are fair; winter records fair. 

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

  

  

80, 19183, 

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Doc. 20a L. 1. Smith.....c...... 2.26 461 [I Tob, 225 L.L.Smith............ 2.89 389 
Jan. 18q|..... qo. Lar 2.70 390 || Apr. 29 | T. G. Bedford... ....... 2.98 | 1,290                   

a Revised since publication of Water-Supply Paper 454. 

b Complete ice cover at control and measuring section.
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Daily discharge, in second-feet, of Wolf River at Keshena, Wis., for the year ending Sept. 

  

  

  

                      

30, 1918. 

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

a EN a 630 715 490 430 350 475 | 1,110 | 1,160 | 2,190 806 672 853 
RS Ee EE 590 715 480 415 360 480 950 | 1,050 | 2,190 760 760 | 1,000 
PS pr PRC 552 715 475 435 350 490 760 | 1,000 | 1,850 901 630 901 
PE Rr NE 590 672 460 430 360 495 950 950 | 1,530 760 552 672 
EI Ee Yor 630 672 430 395 325 505 950 853 | 1,530 760 515 760 

| RN Eh 552 715 430 400 350 510 950 853 | 1,460 715 515 853 

aioli s rms 515 v15 435 435 350 510 | 1,050 853 | 1,460 853 552 950 
ESTE 497 715 435 390 330 510 | 1,050 901 | 1,400 760 672 853 
| MOE Sia Ee 590 672 435 385 330 510 | 1,000 950 | 1,400 715 950 760 
10... a 672 672 440 375 335 510 806 | 1,790 | 1,280 760 | 1,220 760 

1 STE Bay 672 760 440 410 335 510 806 | 1,920 | 1,160 672 | 1,160 672 
: Seal aes 715 672 445 385 325 510 760 | 1,850 | 1,110 630 760 590 
ToL pe eee 630 590 445 340 325 565 853 | 1,400 | 1,050 672 | 1,050 672 

; I mr Oa 552 590 430 365 330 605 760 | 1,220 950 515 | 1,050 760 
{EE RB 552 672 445 350 330 625 760 | 1,280 950 672 | 1,000 590 

590 715 475 360 320 670 806 | 1,000 950 672 950 672 
590 590 475 365 320 810 806 950 | 1,050 672 | 1,050 715 
672 590 | © 470 390 330 860 853 1 1,160 | 1,050 552 760 901 
672 552 465 375 325 910 901 | 1,280 590 | 1,000 672 
760 552 460 375 315 960 853 | 1,340 760 590 806 715 

Re eR eet 715 715 460 335 355 | 1,020 901 | 1,000 715 630 715 672 
2 ERR 672 760 430 350 390 | 1,380 901 | 1,050 806 590 715 760 
LY A En A 672 590 430 325 400 | 1,310 853 | 1,110 760 672 760 806 
LL TE Ae RE 715 590 420 345 415 | 1,250 806 | 1,220 672 75 | 1,000 853 
nar eh 760 540 450 375 445 | 1,190 853 | 1,160 672 715 | 1,050 853 

Ws oes 760 535 445 365 455 | 1,130 715 | 1,460 806 672 | 1,000 853 
J San SE 901 530 445 365 460 | 1,100 806 | 2,120 672 672 901 590 
Vi STR Fe em 1,000 515 390 365 470 | 1,070 853 | 2,330 853 715 | 1,000 590 
| RR 1,220 | 505| 390| 350 |....... 1,190 | 1,280 | 1,590 | 901 | 760 | 1,050 590 
80.33 AH 1 495 | 395| 365 |....... 1,400 | 1,220 | 2,060 | 806 | 715 | 950 590 
IRR P00). 400) 865 ..-..- L210] 2.000% 915:1°1,0008}.-.. 7.   
  

NotEe.—Stage-discharge relation affected by ice Nov. 25 to Mar. 29. 

Monthly discharge of Wolf River at Keshena, Wis., for the year ending Sept. 30, 1918. 

[Drainage area, 840 square miles.a] 

  

  

  

  

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

Month. Per inches on 

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

nh ep a Rn Sen Ee Rd Eg 1,220 497 690 0.821 0.95 
NOVEMDEL. i dsc hes niin antes brates santas 760 495 635 .756 .84 
DOCEINDCT co. 2 diet oh ve se bags #5 Has SB SBE 490 390 442 -526 61 
a NE PR J Sle eS 435 325 378 -450 .52 
OBOE a ces Sore nat vest iiins samatond Se et es 470 315 360 -429 45 
Moreh. i i re Bit aa cn oh rd eS rind 1, 400 475 812 -967 1.11 
ApH Co a en eer 1,280 715 897 1.07 1.19 
Bs eS HORE EA ET I TD 2,330 853 1,320 1.57 1.81 

Une ae 2,190 672 1,130 1.35 1.51 
E11 RR CRON EC ES 901 515 697 .830 .96 
SN I CS Se SO NU Se To 1,220 515 863 1.03 1.19 
September... ca A 1,000 590 749 .892 1.00 

THe year oii. ta Naat 2,330 315 750 .893 12.14           
  

a Revised since publication of Water-Supply Paper 454,
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WOLF RIVER AT NEW LONDON, WIS. 

LocaTioN.—In sec. 12, T. 22 N., R. 14 E., at Pearl Street highway bridge, New 
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, 1918; daily 

discharge determinations October 1, 1913, to September 30, 1918. 
Gace.—Enameled steel gage, graduated from 1.0 to 13.0 feet, fastened to right hand 

downstream pier of Pearl Street Bridge. Datum of the gage raised 0.641 foot on 
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 the Shawano Street Bridge, two blocks 

below the gage. 
CHANNEL AND CONTROL.—Sand, hardpan, and mud; not permanent; control not well 

defined. Both banks at the gage fairly high and not subject to overflow. During 
extreme flood stages it is reported that the water from the Embarrass River will 
flow across the city of New London and empty into channel of the Wolf River 

below gage. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.5 May 30 and 

31 (discharge, 7,270 second-feet); minimum discharge, about 700 second-feet 
February 6-9. ; 

1914-1918: Maximum discharge recorded, 9.7 feet April 4, 1916 (discharge, 

8,960 second-feet); minimum discharge, that of February 6-9, 1918. The United 
States Army Engineers report a stage of 11.6 feet on April 16, 1888. 

Ice.—Stage-discharge relation affected by ice.. 
REecuLaTioN.—Little if any diurnal fluctuation due to operation of power plants on 

the river above station, has been observed at the gage; monthly flow natural. 
Accuracy.—Stage-discharge relation not permanent. Two rating curves used during 

1918, one, applicable October 1 to November 25 and March 12 to September 30, 
fairly well defined between 20 and 2,750 second-feet; the other, applicable 

November 26 to March 11, fairly well defined between 810 and 9,280 second- 
feet; both curves poorly defined outside these limits. Gage read to tenths once 

daily. Daily discharge ascertained by applying daily gage height to rating table, 
except for period when stage-discharge relation was affected by ice, for which 
it was obtained by applying to rating table mean daily gage height corrected for 

effect of ice by means of discharge measurements, observer’s notes, and weather 
records. Records fair. * 

Discharge measurements of Wolf River at New London, Wis., during the year ending 
Sept. 30, 1918. 

  

  

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Dec. 21a] Hoyt and Smith........| 2.02 814 | Apr. 30 | T. G. Bediord.......... 5.41 2,440 
Jon. 190] L. L. Smith............ 2.40 725 1 July 19| W. CG. Hoyt............ 1.90 | 1,090 
Feb. 23q|..... 00... 2.97 704                 
  

a Complete ice cover at control and measuring section.
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Daily discharge, in second-feet, of Wolf River at New London, 
Sept. 30, 1918. 

SURFACE WATER SUPPLY, 1918, PART IV. 

Wis., for the year ending 

  

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

1 ashe 953 | 1,810 | 910 [ 795 | 740 | 795 | 4,050 | 2,450 | 7,000 | 1,420 | 1,310 | 1,310 
Lie Lr aR 888 | 1,770 875 780 725 810 | 3,760 | 2,550 | 6,490 | 1,500 | 1,230 | 1,350 
SR EU $e 888 | 1,650 875 780 725 890 | 3,500 | 2,600 | 6,020 | 1,500 | 1,160 | 1,310 
Son opener 920 | 1,540 840 780 710 945 | 3,420 | 2,600 | 5,610 | 1,420 | 1,160 | 1,230 
BIE 920 [1,540 | 810 | 780 | 710 | 1,020 | 3,190 | 2,650 | 5,250 | 1,540 | 1,160 | 1,160 

a 920 | 1,500 | 780 | 795 | 700 | 1,140 | 2,500 | 2,600 | 4,940 | 1,610 | 1,120 | 1,060 
aE 920 | 1,460 | 750 | 795 | 700 | 1,280 | 2,920 | 2,550 | 4,650 | 1,500 | 1,020 | 1,060 
IEA 920 | 1,540 750 780 700 | 1,420 | 2,860 | 2,500 | 4,390 | 1,350 | 1,020 | 1,060 
1 ERe tatty ade 44 888 | 1,460 750 780 700 | 1,610 | 2,700 | 2,400 | 4,160 | 1,350 | 1,160 | 1,060 
10. a 920 | 1,460 | 750 | 765 | 710 | 1,810 | 2,650 | 2,500 | 3,850 | 1,350 | 1,230 | 1,090 

REL TE 986 | 1,380 | 750 | 750 | 710 | 2,060 | 2,500 | 2,800 | 3,670 | 1,270 | 1,380 | 1,060 
ER 1,060 | 1,350 | 765 | 750 | 725 | 2,090 | 2,450 | 2,920 | 3,340 | 1,200 | 1,540 | 1,090 
Bid ooh. 1,120 [ 1,310 | 780 | 750 | 740 | 2,130 | 2,350 | 3,050 | 3,120 | 1,200 | 1,690 | 1,120 
Tai 1,120 | 1,350 | 765 | 750 | 750 | 2,220 | 2,130 | 3,120 | 2,980 | 1,120 | 1,650 | 1,120 
15 ci a 1,120 | 1,270 | 765 | 740 | 750 | 2,220 | 2,050 | 3,190 | 2,750 | 1,090 | 1,500 | 1,120 

16 ne eh 1,090 | 1,160 | 780 | 740 | 750 | 2,260 | 1,970 | 3,340 | 2,600 | 1,090 | 1,460 | 1,090 
J ABLE Sani at 986 | 1,120 780 740 740 | 2,300 | 1,890 | 3,420 | 2,400 | 1,120 | 1,420 | 1,090 - 
1S 1,060 | 1,160 | 795| 725) 740 | 2,450 | 2,010 | 3,850 | 2,220 | 1,120 | 1,380 | 1,090 
ey even 1,090 | 1,200 | 795| 725 | 740 | 3,120 | 1,970 | 4,160 | 2,050 | 1,060 | 1,270 | 1,090 
20 act ih 1,060 | 1,200 810 725 725 | 3,950 | 1,930 | 5,420 | 1,890 | 1,020 | 1,200 | 1,090 

DfES 1,160 | 1,160 | 815| 740 | 725 | 5,420 | 2,010 | 6,250 | 1,730 | 1,020 | 1,160 | 1,120 
INR 1,230 | 1,160 | 810 | 750 | 710 | 6,740 | 2,090 | 6,250 | 1,570 | "986 | 1,120 | 1,120 
LRN CIE 1,270 | 1,160 | 810 | 765 | 705] 6,490 | 2,170 | 6,020 | 1,460 | 953 | 1,120 | 1,200 
IRE RR 1,270 | 1,200 | 810 | 780 | 725 | 6,740 | 2,220 | 5,810 | 1,380 | 953 | 1,120 | 1,200 
A 1,270 | 1,090 | 825 | 795 | 740 | 6,490 | 2,220 | 6,020 | 1,310 | 1,090 | 1,120 | 1,230 

OBE a 1,380 | 980 | 825| 795| 750 (6,020 | 2,130 | 6,250 | 1,310 | 1,060 | 1,160 | 1,230 
NE iene 1,540 980 810 795 780 | 6,020 | 2,090 | 6,490 | 1,350 | 1,020 | 1,230 | 1,200 
2: Ter Si Io J 1,570 960 810 780 780 | 5,610 | 2,090 | 6,740 | 1,350 | 1,090 | 1,270 | 1,120 
TENE L000 015 yon ges 5,090 | 2,130 | 7,000 | 1,310 | 1,120 | 1,270 | 1,060 
BOE es L750; 'oasYi qos bee. 4,650 | 2,300 | 7,270 | 1,350 | 1,160 | 1,310 | 1,020 
Bloienerdeansoes 17055... V5: is THO 1 reo 4390... eo. 1070 et ee 1,200.{1,316')...0..%                         
  

NorEe.—Stage-discharge relation affected by ice Nov. 26 to Mar. 11. 

Monthly discharge of Wolf River at New London, Wis., for the year ending Sept. 30, 1918. 

[Drainage area, 2,240 square miles.] 

  

  

  

    

  

Discharge in s -feet. ge econd-fee Run-off 

(depth in 
Month. Por inches on 

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

EI RS ee Ce ST a a 1,770 888 1,150 0.513 0.59 
November. -...:.. 55.2 0 elo ene 1,810 945 1,290 .576 . 64 
DD CERMIDICT ic ce w s 5s sos bs tote ten iS nen sw As Ek» 910 750 799 . 357 .41 
A Lreer tla) SAVILLS eh sa BE LUA IAL SS SE SS 795 725 764 .341 .39 
a eI a pe 780 700 729 .325 .34 
Mare a ae a a 6,740 795 3,230 1.44 1.66 
ABIL a ee a ae 4,050 1,890 2,480 L1 1:24 
MY te AT oat 7.240 2,400 4,260 1.90 2.19 
FUNG... ae er 7 1,310 3,120 1.39 1.55 
1 LOT CAR PONT COR SN a i ERE ee 1,610 953 1,210 . 540 .62 
August... 1,690 1,020 1,270 .567 .65 
September 1,350 1,020 1,140 . 509 .57 

WREYEI. oi ioe. panto i th 5 25 = Sela 7,270 700 1,790 .799 10. 85           
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LITTLE WOLF RIVER AT ROYALTON, WIS. 

Locarion.—In sec. 1, T. 22 N., R. 13 E., at highway bridge in 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, 1918. 

Gace.—Sloping gage located on left bank of river, about 150 feet upstream from highway 

bridge, used since August 21, 1915. Chain gage fastened to upstream side of high- 

way bridge was used until August 20, 1915. Datum of the sloping gage is 0.75 
foot higher than that of the chain gage. Owing to change in slope, however, differ- 
ence between the readings from the two gages is not constant. 

DISCHARGE MEASUREMENTS. —Made from a cable about 500 feet upstream from bridge. 

CHANNEL AND coNTROL.—Bed at the gage section consists of heavy gravel and rock 
and is fairly permanent; at the measuring section, fine, smooth gravel. Neither 
bank is overflowed to any extent at flood stages. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.69 feet at 5.30 

p. m. May 19 (discharge about 2,850 second-feet); minimum discharge about 132 
second-feet February 2. 

1914-1918: Maximum stage recorded, 7.5 feet at 7.15 p. m. June 7, 1914 (dis- 

charge, 5,350 second-feet); minimum discharge about 130 second-feet March 5 
and 6, 1916, and January 23, 1917. 

Ice. Soe ischnte relation afteoiod 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 fairly permanent throughout the year. Rating 

curve well defined between 209 and 1,570 second-feet. Gage read to quarter- 
tenths twice daily. Daily discharge ascertained by applying mean daily gage 

height to rating table, except for period when stage-discharge relation was affected 
by ice, for which it was obtained by applying to rating table mean daily gage 

height corrected for effect of ice by means of discharge measurements, observer’s 

notes, and weather records. During winter period chain gage was read. Open- 
water records good, except those for high stages, which are fair; winter records fair. 

Discharge measurements of Little Wolf River at Royalton, Wis., during the year ending 

  

  

  

ept. 30, 1918. 

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Dec. 2la| Hoyt and Smith....... b1.18 YS. [I Apr. 30°] T.G, Bedford. ......5. c2.96 998 
Jon. 19a{1.. 1. Smith..<:....... 51.91 17 July 19 W. CG. Hoyt.....:...... 1.45 230 
Feb. 25a)..... do.....c0lla ol b 2.40 194             
  

a Complete ice cover at control and measuring section. 
b Referred to chain gage. 
c Referred to sloping gage; some uncertainty as to correct gage height as it was determined from reading of 

chain gage, correction being deduced from previous simultaneous reading of the two gages. 

125832°—20—wsp 474——3
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Daily discharge, in second-feet, of Little Wol f River at Royalton, Wis., for the year ending 
Sept. 30, 1918. 

  

  

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

I Tg 245 402 245 162 148 200 800 970 | 1,210 314 560 267 
2 SRE Dep 227 417 223 162 132 203 770 865 | 1,050 301 276 245 
p, EMRE EL Sh FEARS 230 450 238 170 148 205 800 590 970 314 284 251 
Bac yrs, 223 472 232 178 155 207 740 680 830 347 243 254 
1 By Wn TI gD 238 439 227 148 209 710 590 770 417 223 236 

0 a ars 207 356 215 186 155 211 650 501 770 361 243 236 
CELE CR WEEE 223 356 207 203 155 213 800 560 770 310 219 211 
Ba aaa 211 402 200 194 162 215 680 620 650 273 301 203 
| RR SE NE 219 347 194 203 162 219 650 620 650 267 501 196 
Wiis sade 225 356 189 178 162 223 590 | 1,130 650 264 620 201 

ES BI RC TRIE 245 366 186 194 155 234 590 | 1,390 650 264 650 257 
12: fteaies 371 186 178 162 245 530 | 1,480 501 236 710 337 
Te vad 248 352 183 178 170 266 461 | 1,390 461 257 530 264 
Moony 227 328 180 178 178 530 407 | 1,130 450 264 386 251 
TIEN 264 301 178 178 178 710 456 0 407 270 301 241 

0s forpia fae vn 251 318 173 194 186 830 417 770 501 238 264 257 
? yng gts ARES 289 170 170 178 | 1,050 450 970 347 230 273 236 
AB oi 332 270 170 155 186 | 1,210 620 | 2,400 407 238 257 254 

3 4 ee ae 366 293 170 i ly 217 | 1,390 590 | 2,740 386 238 254 264 
added 356 305 170 149 178 | 1,570 472 | 2,070 347 254 270 245 

vi Te rete Tas 328 328 178 155 170 | 1,870 501 | 1,870 347 238 270 236 
J EE 323 305 164 140 178 | 2,070 650 | 1,670 332 232 251 211 
4 YEE ly 276 310 162 148 203 | 2,290 590 | 1,300 305 241 257 219 
YS Bae 318 284 161 162 186 | 2,400 710 | 1,300 310 310 251 236 
PR er 318 267 160 170 194 | 1,210 650 | 1,870 276 530 243 276 

HERE ap el 386 245 160 162 194 | 1,130 434 | 2,070 251 397 236 276 
vy. FR SE Sa 456 245 162 170 194 | 1,050 472 | 2,740 386 264 254 264 
IER EN 472 254 167 162 196 590 | 2,620 347 243 257 241 
i.e 472 248 164 155 Towa ort 77 830 | 2,400 289 461 301 203 
SOEe Dara 0 ¥ 227 168 0621. 770 | 1,090 | 2,070 314 318 276 27 
BY anbanarss 530). s swans 173 M8 i... .c: TA0 4. 5 3,570]... 590 204.3.......                         
  

Nore.—Stage-discharge relation affected by ice Dec. 6 to Mar. 24. 

Monthly discharge of Little Wolf River at Royalton, Wis., for the year ending Sept. 30, 
1918. 

[Drainage area, 485 square miles.] 

  

  

  

  

  

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

(depth in 
Month. Per inches on 

a Cs drainage 
Maximum, | Minimum. | Mean. square 

ile area). 

530 207 304 0.627 0.72 
472 227 330 680 76 
245 160 186 384 44 
203 140 172 355 .41 
217 132 172 355 37 

2,400 815 1.68 1.94 
1 407 623 1.28 1.43 
2,740 501 1,410 2.91 3.36 
1,210 251 531 1.09 1.22 

5! 230 306 .631 .73 
AUTUSE oe rss sms ra sas vss sn seb a ent 710 219 330 .680 .78 
September. . ois cannes snes Saas ti 337 196 243 .501 .56 

Pheyoar.-t-... 0 oi ee ais aes 2,740 132 455 .938 12,72           
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WAUPACA RIVER NEAR WAUPACA, WIS. 

LocaTion.—In sec. 34, T. 22 N., R. 12 E., at Waupaca County highway bridge, about 

4 miles downstream from Waupaca, Wis. 
DRAINAGE AREA.—305 square miles (measured on map issued by Wisconsin Geological 

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

REecorDs AvAILABLE.—October 18, 1917, to September 30, 1918; June 28, 1916, to 
October 18, 1917, records were obtained at a station near Weyauwega, about a 
mile downstream from present site. 

Gace.—Chain gage bolted to upstream handrail of bridge; read by Harry Radtke. 
DiscHARGE MEASUREMENTS.—Made from upstream side of bridge or by wading. 

CHANNEL AND cONTROL.—Bed consists of fine gravel and clay, clean and free from 
vegetation. Control not well defined; may shift slightly. Right bank is high 
and will rarely be overflowed; left bank of medium height and will be overflowed 
in time of flood stage. 

Ice.—Stage-discharge relation affected by ice. 
ExTREMES oF sSTAGE.—Maximum stage recorded during year 6.0 feet, March 19 finds 

discharge relation affected by ice); minimum open-water stage recorded 1.57 feet 

September 30 (minimum discharge occurred probably during winter period). 
ReauraTioN.—The operation of power plants at and above Waupaca on the main 

stream and also several on the Crystal River may cause slight fluctuation during 

low stages. The pondage at the various plants is small and mean monthly dis- 
charge is believed to represent nearly the natural flow. 

Data inadequate for determination of discharge. 

Discharge measurements of Waupaca River near Waupaca, Wis., during the year ending 
Sept. 30, 1918. 

  

  

  

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Oct. 192] R. B. Kilgore......... 1.92 238: Feb. 260; L.. L. Smith. .......... 3.60 168 

1 80; Joneses 2.06 289 || Mar. 28..] T. G. Bediord.......... 2.19 327 
Dec.22b. L. Y..Smith.....i..... 2.66 179 1} June®...j.5.... do. Smee) 2, 08 299 
Jan. 1b... . .. 40... aur iinaaahdan 3.07 138 || July 19e.| W.G. Hoyt. . edb days 1.70 182               
  

a Measurement made by wading. b Complete ice cover at control and measuring section.
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Daily gage height, in feet, of Waupaca River near Waupaca, Wis., for the year ending 
: Sept. 30, 1918. 

  

  

  

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

i EAs Teese CWE Ste 1.86 1.69] .2.75 3.4: 3.6 2.1 2.1 2.35 1.92 1 1.68 1.75 
A IRL ARRAN CH LEE 0 BS 11.76 1°-2.95 ie fe Ly 2051.:3,95¢ 2.25% 31.93 11.76 1.69 
FE CES ed hee 1.35.4 1.685 3.0 8.45 «4.0 2.0 1.91 2.150 1.89; 1.30 72 
RT Rd 1.86 1.781. 2.85 3.40 4.5 1.99 1.84 2.1 1.81 1.73 1.68 
Pi AERO It | SEE INE 1.841 1.90] 2.8 S| 4.7 1.08.4: 1.82.-.2.05 1.93 |: 1.71 1.58 

LRG Soi SSA CEE a, 1.96 | 3.6 2.95 3.4| 4.4 1.920 1.81 7.2.9 1.91 1.71 1.62 
a a Sn Sa Bein 1.33 2.851 :2.%5 2.4: 4.2 2. 0:1" 1,881 2.1 1.881 1.71 1.65 
8a ea Sa, 580 2.7 3.0 3.4] 4.0 2.0 1.811 2.0 1.881 1.92 1.68 
Ti ASC Rt a i ne De LN 1.831 2.651 :3.0 3:51 3.0 1.950 1.90 2.1 1.751 1.98 1.62 

11] NE ene SR RT RE Rn T8429. 2.85 3.51 2.451 1.88 2.45 .--2.1 1.83 | 1.96 1.72 

17 [nigger Dt dt RE 1.781.971 3.0 2.53.5 1.8331. 2.6 2.0547 1.83 1::1..88 1.89 
; eRe l Sn ene ten 73 pol. 08 1.2.9 3.5.8.9 1.884 2.45 F-1.00 1,822.2 1.85 
i 7 MA a IRR] SRS 1.9941. 2.1 3-1 8.54.3 1.861 2.25 01.92 1.80: 2.2 1.81 
i 7 RA V4 2.05 3.0 3.5 4.4 3 2.1 1.90 1.85.1 1.99 1.76 
j 1 SRA ACR SEN Ba 1.76 {v2.0 3.1 3.4 4.2 1.98 2.0 1.931 :1.76:72.00 1.70 

11 Peer lL gi 1.00 "2.067 3.1 8.5: 4.2 1.847 1.991.841 “1.80 1.80 1.73 
Wire sitas aims im Shoe 2 Sh 1:72 7:.2.00. {3:1 B.5:4 4.0 1.721 1:94 1:10.86... 1.84-|. 1.86 1.79 
38... hd an ad L.75..2.0 3.1 3.5 4.5 1.90, 3.2 1.87.1 1.75 171.79 1.82 
10... 200 00 1.78 1.69} 2.0 3.1 3516.0 1.87 2.8 1.85 1.75 1.76 x73 
Wess oo iiss hopes 1.20: 1.77. 1.99: 3.0 3.0.1 5.6 1.917 2.8 1.85 1,87 1.76 1.70 

ob. rms 1.79: 1.72:1 =2.05 1] 3.1 8.9. {:.4.7 1.93: 2.4 1.860 1.7567. 1.73 1.80 
YY ERR 1.80:4=:1.76 |.- 2.65 |-3.2 8:0 -5.0 1.96: 2.551 1.81 1.71 1.70 1.75 
Yo WR LAT RS 1.83 1.74 | 2.65 2.95 3.4 2.9 2.0 2.5 1.84 1,75 1.71 1.69 
67: RE en 1.84. 2.0 2.7 3.2 8.5 iv. 2.6 1.89|- 2.3 1.81 1.78.1: 1.72 1.78 
1 TAR Sa 1.81 1.76: 2.5 3.3 3.61 2.4 1.37] 3.6 1.86 "1.83 = 1.74 1.69 

LL FA tT 1.821.681 -2.55 | 3.3 3-9 1-2.3 1.794%:3.4 1:83 | ° L877 1.975 1.62 
i. { RR CH 1.96 3.78122. 6 3.2 5.0 2.25 1.86 3.5 1.87 1.80} 1.69 1.62 
M1 TE si 1.75.2. 7 3.3 3.61 21 1.901 :3.0 Vo87e L751 1.57 1.64 
yt RES ERS END 2.0 74 4 ZR5 1B, 9 hae 2.15 2.3 2.65 1.85 1.85 2.05 1.66 
BO rib eat 1.96 1.66 2.7 8.4 Liv. 2.15 2.2 2.55 1.81 1.8% 1.87 1.57 
2] EAE Cte 2.0.0.5. 2.75 Fo Th Bee 7s Ba Nom ers VIEL Beira i LIST YL. 84 sth                       
  

Norte.—Stage-discharge relation affected by ice Nov. 24, 25 and Dec. 4 to Mar. 22. 

SHEBOYGAN RIVER NEAR SHEBOYGAN, WIS. 

LocarioN.—Insec. 28, T. 15 N., R. 23 E., about 2 miles west of Sheboygan, Sheboygan 

County, and 2} miles above mouth. 
DRAINAGE AREA.—403 square miles (measured on map issued by Wisconsin Geological 

and Natural History Survey, edition of 1911; scale, 1 inch=6 miles). 
RECORDS AVAILABLE.—June 30, 1916, to September 30, 1918. 

Gace.—Chain gage fastened to upstream side of bridge; read by Hattie Opgenorth. 

DISCHARGE MEASUREMENTS.—Made from highway bridge or by wading; at extreme 
. flood stages, from Chicago & North Western Railway bridge, one-third mile 

downstream. 
CHANNEL AND cONTROL.—Control is a well-defined riffle about 200 feet below bridge. 

Bed of stream is heavy gravel; clear and free from aquatic grass. Banks are of 

medium height and are rarely overflowed. 
EXTREMES OF STAGE.—1916-1918: Maximum stage recorded, 8.85 feet at 8.15 a .m., 

March 20, 1918. The stage on March 18 and 19, 1918 was somewhat higher, as 

the observer reports inability to read the gage due to overflow around approach. 
Minimum stage 1.68 feet at 7.15 p. m., September 13, 1918. 

Ice.—Stage-discharge relation affected by ice. 
REeGULATION.—At low stages there is a small amount of diurnal fluctuation due to 

operation of small power plants above. 

Stage-discharge relation apparently not permanent. Determination of daily dis- 
charge during year held up pending the making of additional discharge measurements.
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STREAMS TRIBUTARY TO LAKE MICHIGAN. 

Discharge measurements of Sheboygan River near Sheboygan, Wis., during the year ending 
Sept. 30, 1918. 
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a Complete ice cover at control and measuring section. 

Daily gage height, in feet, of Sheboygan River near Sheboygan, Wis., for the year ending 
Sept. 30, 1918. 

 
 

 
 

 
 

 
 

 
 

  
5 

F
E
E
S
 

™HInooM 
< 

F
R
M
 

N
N
N
 

N
N
N
 

N
N
N
N
N
 
m
m
a
 
N
N
 

: 

. 
L
I
V
I
N
 
O
D
 

E=y=T=) 
o
w
 

0 
L
A
D
D
 

10 
00 

® 
i 

S
A
N
 

HES 
D
D
D
 

8
8
K
 

B
o
 

+ 
iS 

B
E
V
I
S
 

_
R
E
Z
E
R
 

Sl 
B
S
S
 

N
N
N
 

nd 
N
A
G
S
 S 

0000 
+ 

100 
I
N
N
O
 

1613 
F
f
 

i 

| 
a
v
i
n
 

iN 
c
o
c
o
o
n
 

w
v
r
g
n
o
 

=y=3c) 
0
0
0
 

. 
2 

N
c
 

1S 
X
I
B
S
H
 

Hid 
Z
R
 

E
B
L
 

3- 
R
E
S
 

B
R
 

= 
M
e
d
d
 

1d 
M
M
M
m
e
d
 

m
e
d
m
e
m
e
d
 

m
o
o
d
 

if 
d
d
a
 

ndid 

8 —- 5] J) 
[on > 

z + 5] 
Qo >
 

JS) 
/_   

  
 
 

Note.—Stage-discharge relation affected by ice Nov. 24 to Mar. 20.
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MILWAUKEE RIVER NEAR MILWAUKEE, WIS. 

LocatioNn.—In NW. { sec. 5, T. 7 N., R. 22 E., immediately above an old quarry near 
north limits of Milwaukee, Milwaukee County, half a mile below concrete high- 

way bridge and 1 mile above Mineral Spring road; 53 miles above confluence of 

Milwaukee and Menominee rivers. 
DRAINAGE AREA.—661 square miles (measured on map issued by Wisconsin Geological 

and Natural History Survey, edition of 1911; scale, 1 inch=06 miles). 

REcorps AvamLABLE.—April 30, 1914, to September 30, 1918. 
Gace.—Inclined gage on concrete foundations on left bank of river; prior to April 18, 

1918, chain gage fastened to cantilever arm supported by posts set in concrete 

foundations. Both gages at same datum. Gage read by Miss Bertha Kuehl. 
CHANNEL AND coNTROL. Bed of channel at gage heavy gravel; about 200 feet below 

the gage is a rock outcrop with a 4-foot fall which forms the control and is fairly 
permanent, changing only during exceptionally heavy floods. 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; 

at medium and high stages from a concrete highway bridge about a mile upstream 
from the gage. 

EXTREMES. OF DISCHARGE.—Maximum stage during year, determined by levels to 
high-water mark, 9.00 feet, early in morning of March 20 (discharge, about 12,100 

second-feet); minimum discharge about 45 second-feet, January 20 to February 2. 
1914-1918: Maximum stage recorded, that of March 20, 1918; minimum stage 

recorded, 0.50 foot at 8.31 p. m., August 2, 1916 (discharge, about 26 second-feet). 
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 changed somewhat during the flood of March. 
Two rating curves used during year, both well defined between 88 and 3,710 
second-feet. Gage read to quarter-tenths twice daily. Daily discharge ascer- 
tained by applying mean daily gage height to rating table, except for period when 
stage-discharge relation was affected by ice, for which it was obtained by applying 

to rating table mean daily gage height corrected for ice effect by means of dis- 
charge measurements, observer’s notes, and weather records. Open-water records 

excellent, except those for extremely high and low stages, which are only good; 
winter records fair. 

Discharge measurements of Milwaukee River near Milwaukee, Wis., during the year ending 
Sept. 30, 1918. 
  

  

a Gage Dis- No Gage | Dis- 
Date. Made by height. | charge. || Pate Made by height. | charge. 

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Dee. 0¢ WW. G. Hoydt..........-- 1.50 141.5 Apr. 17¢.T.G, Bediord.......... 1.31 349 
Jan, lia..... QO... dass 2.05 58 (July 18 W. G. Hoyt.........:.. .65 91 
Mar. 256) Hoyt and Potts........ 8.25 | 10,400                   

a Complete ice cover at control and measuring section. 
b Velocity determined by timing movement of ice cakes and débris over a measured course 200 feet long 

at old bridge section 1,000 feet downstream from gage. 
¢ Made at second highway bridge 1 mile upstream from gage.
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Daily discharge, in second-feet, of Milwaukee River mear Milwaukee, Wis., for the year 
ending Sept. 30, 1918. 

  

    

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

AN RAR IR 150 707 230 130 45 11,270 860 860 770 117 95 66 
RR Er 117 734 294 120 45 11,310 860 728 495 120 91 51 
| BT pi AP 127 650 307 115 50 | 1,360 770 568 389 127 86 78 
Wir SR RM TS 127 610 247 110 55 | 1,360 685 460 347 117 93 82 
Bhima pe ee 127 532 195 95 60 | 1,180 645 389 330 127 66 70 

RR IRE 146 494 115 90 65 | 1,270 605 365 305 136. 80 58 
/ SEDER 130 532 110 85 70 | 1,680 605 371 285 125 91 66 
SEN | SATE 127 494 105 80 75 | 1,790 770 447 244 107 78 70 
| PEELE Ce 117 460 100 70 80 | 1,360 815 495 258 102 62 64 
| ERE LAAT 154 394 90 65 90 | 1,270 645 568 240 100 60 91 

EE ee 210 373 90 60 100 | 1,180 568 728 240 78 60 104 
1. ites. 247 367 95 60 110 | 1,790 495 605 215 104 91 93 
1 ISR Ee 288 360 100 60 115 | 2,260 434 495 206 100 125 117 
Yo n 247 360 100 60 130 | 2,380 402 447 180 95 117 117 
15... ea. 215 353 105 60 145 | 2,630 383 383 159 107 95 . 100 

327 110 60 150 | 2,760 389 335 146 120 102 91 
327 115 55 160 | 3,150 347 276 136 93 117 109 
301 120 50 170 | 4,410 421 335 102 93 109 91 
270 125 50 185 | 8,260 568 860 82 95 84 91 
282 130 45 210 [12,100 645 | 1,040 93 130 86 78 

288 145 45 240 (10,300 860 950 109 117 84 80 
288 | 165 451 © 27077450 1 1,130} 1,220 11% 58 51 91 
294 185 45 290 | 4,860 | 1,130 | 1,130 136 72 48 86 
320 190 45 360 | 3,430 950 995 133 58 84 95 
294 205 45 425 | 2, 685 770 117 55 72 78 

360 190 45 735 | 1,920 530 530 93 55 48 62 
347 185 45 | 1,690 | 1,500 460 728 95 51 53 78 
294 170 45 | 1,180 | 1,310 530 995 82 60 - 70 
204 | 160 5.1.2.0) 1,080 | 728 | 1,040 86 95 55 80 
301 150 LE TE 905 995 86 93 66 72 

ASE 145 45: i. 20 cus 008 1... | RE 91 80 ene n 

  

                        
  

NotE.—Sta, 
interpolated. 

ge-discharge relation affected by ice Dec. 6 to Mar. 10. Gage washed out Mar. 19; discharge 

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

  

  

  

1918. 

[Drainage area, 661 square miles.] 

Discharge in second-feet. 
ore Run-off 

(depie mn 
Month. inches on 

Per draina Maximum. | Minimum. | Mean. | square ge 
mile 2) 

OCOD. cons oh is Canes va wan eae Sins 1,360 117 448 0.678 0.78 
November. 2 eos. ons a Si i va vas 777 270 403 .610 .68 
December... che iE 307 90 154 .233 oF 
80 eS PRR eC Te pl ts Ca 130 45 65.0 .098 11 
TE A NR PR Re A 1,180 45 239 . 362 .38 
March. oo eins a ai 12,100 905 | 2,930 4.43 5.11 
ADL ae SE Sr aR 1,130 347 661 1.00 1.12 
ER RR IE eS a IT 1,220 276 678 1.03 1.19 
1 PR SE SI ee CTE Se ea 770 80 209 .316 «35 
FR PR SRN YT SRE le Se te 136 51 97.4 . 147 17 
von 10 SE aa a RP SS CRC Oe SIRO 125 48 80.3 .121 .14 
September... 5 ee i ad des 117 51 82.6 .125 .14 

PG YO. ol sc ensdess drs femmes smuerans 12,100 45 508 . 769 10.43 
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LITTLE CALUMET RIVER AT HARVEY, ILL. 

Location.—In NW. 1 gec. 9, T. 36 N., R. 14 E., at Illinois Central Railroad bridge 
800 feet north of railroad station at One Hundred and Forty-seventh Street, 
Harvey, Cook County, 11 miles above mouth of river. 

DRAINAGE AREA.—H70 square miles (measured on map issued by United States Geo- 

logical Survey; scale, 1:500,000). 
REcorDS AvArLABLE.—Daily discharge, October 1, 1916, to September 30, 1918; 

daily gage heights, collected by Sanitary Districs of Chicago, June 10, 1907, to 

September 30, 1916. 
Gace.—Vertical staff gage attached to bridge pier; read by Mrs. H. Wurtman. 

                                                                 

and high stages, or by wading during low stages. 
CHANNEL AND CONTROL.—Bed of river composed of clay and gravel. Low-water 

control is at ‘The Rocks,” about a mile below gage; bed of river, heavy gravel; 
. somewhat shifting. Banks not subject to overflow. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.8 feet at 8 a. m. 
and 4 p. m. February 15 (discharge not determined because of backwater from 
ice). Maximum open-water stage recorded, 7.1 feet at 8 a. m. and 4 p. m. March 

1 (discharge, 1,680 second-feet); minimum discharge, probably somewhat less 

than 25 second-feet, occurred in January. 
1910-1918: Maximum stage recorded, 13.4 feet March 6, 1908 (discharge not 

determined); minimum discharge, that in January, 1918. 
Accuracy.—Stage-discharge relation probably permanent throughout the year; 

seriously affected by ice during the winter. Rating curve well defined above 
and fairly well defined below 125 second-feet. Gage read to hundredths once 

daily. Daily discharge ascertained by applying daily gage height to reding table. 
Records good for open-water periods; poor for winter. 

Discharge measurements of Little Calumet River at Harvey, Ill., during the year ending 
Sept. 30, 1918. 

[Made by H. C. Beckman.] 

  

  

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

Feet. Sec.-ft. Feet. Sec.ft. 
Novel i is 3.67 188. Rept 18. aa 3.10 68 
Mar. Crt. einen 6.98 1, 600 ERA a SRS SI 3.10 76             
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Daily discharge, in second-feet, of Little Calumet River at Harvey, Ill., for the year ending 
Sept. 30, 1918. 

  

  

  

  

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

70| 182] 109 1,680 | 472| 378| 530 361] 147 70 
68 | 195| 109 1,620 | 433 | 344| 452| 311] 119 65 
68 | 182] 111 1,510 | 414 | 311| 414| 280] 113 71 
74| 182] 109 1400 | 378 | 280| 396| 280| 96 73 
72| 182] 109 bo | DZ0| 34| 20| 36 M| 8 94 

85 0 
| 170 1,200 328] 285| 318] 2] 91 
74) 170 10190 | 311] 265| 378] 311] 68 87 
71] 158 109 | 280 | 280| 361| 328| 65 85 
0| 147 1,000 25| 265| 344| 311] 65 84 
71] 138 1,000 | 250| 280| 328] 311| 65 77 

71| 134 995 | 236| 344| 206| 296] 62 84 
74| 127 905| 208| 311] 265| 280] 62 91 
74| 119|} 80 905 | 195| 361| 236] 250] 59 91 
| 115 1,340 | 170| 361| 202| 2,6| 56 94 
| 13 1,340 | 158 | 328 | 195| 208| 56 91 

40 | 1,130 
Wiis iii 7! 13 1,000 145| 206] 170| 208| 53 84 
ORO u3| 125 995 | 136| 280] 136| 182| 65 7 
15 147 | 129 905 | 236| 250 123] 158| 125 73 
Cv 158 | 127 95 | 222| 236| 105] 136] 81 74 
BO 170 | 117 860 | 195| e650] 98| 125] Tm 74 

RAR 170 | 113 s16| 236| 414 91 13] 65 74 
Nala eliniug 170 | 117 773% 311( 361; 8| esi e2 73 
NR 170 | 119 731| 206| 344] 84| 87] 58 70 
LL ey 182 | 109 731| 265| 328| s2| s1| 98 68 
Be attest mo | 111 éo| 208] aa] w| 76] 34 66 

a 182 1o7|f BO] | L520] 650| 265) 306] 77] 101] 74 65 
Ra 182 | 109 || eo] 25] 3s] m| 1s] 7 65 
apt 182 | 109 570| 280| 361| 98| 147| 64 65 
AI i 182 111 0] 482] wo] oi 1m = 65 
Bat 170 | 109 510 378| 690] 101| 182] 62 68 
SAS GLa el. rf py 6501....o0. rh Sf                           
  

Nore.—Discharge Dec. 6 to Feb. 28 estimated, because of ice, from gage heights, observer’s notes, and 
weather records. Braced figures show mean discharge for periods included. 

Monthly discharge of Little Calumet River at Harvey, Il1., for the year ending Sept. 30, 1918. 

[Drainage area, 570 square miles.) 

  

Discharge in second-feet. 

  

  

    

  

Run-off 
(depth in 

, Month. Per inches on 

Maximum. | Minimum. | Mean. | square | 4rainage 
Tile. area). 

S000 SORE CEN ie a Sa A 182 68 119 0.209 0.24 
November... .... rr ld re 195 107 135 .237 .26 
TELL Re PR pa et OL ON al sep BE RO Ur HL Bl SE 102 .179 “2 
Jonnary. so. Lo bene mans sn vu ae Sle va col er co Bets 49.2 .086 .10 
TOPIRBLY .. .... ro em el edness ol a Lee 849 1.49 1.55 

986 1.73 1.99 
280 .491 +55 
360 .632 .73 
223 .391 .44 
210 .368 .42 
75.8 .133 215 
77.0 L135 .15 

285 . 500 6.79 
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GRAND RIVER AT GRAND RAPIDS, MICH. 

LocATioN.—At Fulton Street Bridge, Grand Rapids. 
DRAINAGE AREA.—4,900 square miles. 

RECORDS AVAILABLE.—March 12; 1901, to September 30, 1918. 

Gace.—Staff, attached to bridge; read to tenths; occasionally, October 1, 1917, to 
February 10, and July 1 to August 5, 1918; twice daily, February 11 to June 30, 
except on Sundays. Gage read by Charles Darling and J. M. Knoll. 

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge. 

EXTREMES OF STAGE.—Maximum stage recorded during year 16.2 feet at 8 a. m. and 
5 p. m. March 18; minimum stage recorded, —1.8 feet several days in June, July 
and August. 

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

REcuLATION.—Operation of power plants above station may modify low-water flow. 
CooprErATION.—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, 1918. ; 

  

  

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

: BIR ASSES ho AEN EE —1.0 503) SE CR 0.3 .12.05:(-3.7 0.85:(::0.8 | —21.8{. 3.5 
| SEA I ra cu See LR 8 hen 0.4 4 12.0 oy FO TINO LER Se SE EE 
oe TE pp a Re — .8 J ee i Beh 3.45 . 85 3 | -1.5| -—1.8 
TETRA Sod ei Lo] {1g IWR pst I | 5 BT v7 4 3 11.35 3.6 .8 To RTRs a PR 
IRR aR YL Re —1.0 6|—.7 4 4 11.0 BaD. Hieiziennsd ELAS RE, —1.8 

| RR I SRR TERR be. 3) Ent 1 12 0 Swen 3 10.95 | 3:4 SH ATE PON, 0 JH REN 
7 GRE an vr Leman | ping] NIC -_.7 .3 3 1.15)... 0d TR PE Cl NE Nr 
I LT al ae IE -_.2|—.6 > 4 10.6 2.45 — .4 we do8 {eines 
LST ML wp IER Ts ones 1g | RE 8 DEC 3 4 10.55 | 1.95 of SER ner IR Si 

i 3,1 IIE Omen SA SAE SR, Ei LAS ot — .6 FL od Sg a dmg ta 1.75 1 |-—- .4 a 2 1 Pe 

i i en ees a YD ER —-.6 3 od 9.4 1.55 p 718 FER NE De Re Ee 
: 3 a ee A Cn leg -_.4|— .6 3 ABN 9.85 | di. atu Ine TIE aden al fly 
fr gene AA ra Shey =. 0. wre so Fok Sade 2.35110.5 1.4 0 38 | —=1. Hae 
7 LRA an Uh Mer Ap os: Ee Sa — 4 —.6 2 4.85 1195 0.0. 95 Jw a BF Jedd voi ei oe 
1 TPR A CHR RR Raat nl I — .6 .3| 7.651 13.0 55} 1.2 |— .4 Sn yi IGN 

AERA ee SR San re ns 3} 8.951 14.35 SE) 1.2 pave. atu a 
Y.ivvaisiviveivas iidecinin —_— a8] —-.7 «31 9.65.1 15.9 .4 SE ARR Te ey Gy | 4 
1 SPCR BN Cen ly i ees .3:1 11.751 16.2 .55 55 i~="v0 | —=1.8) oc. 

: 1. Fr ORE a Cn, Ae — .8| —.5 .4112.75 15.6 58 eng v8 en LT 
21] NS ona Te Es Rie —_— 9 Vy 8 a 14.3 | 14.6 BB Ih a te | BO BRS 0 5 SRA 

YL SRT VRS pa no eh aie ATMS U3. 7 ee Yvel.Q Joona 
YESS RY | Lr — .6] —1.0 4 44:14. 5 12.8 1.55] —~.1 |—1.2 wy Pi 3 CORE 
y+; SERGI SR: SEE w=1 0 Viena 3334.3. 1 11.92 1.35 Siri anadiiaas 
MAE RNG RL I Wine —1.0 4 op 3 Ba 0 TPO 1.0 3 |—-1.25] —1.8|....... 
PR Te RN vB FETE ae Le a «3112.55: 7 10.15 9 2 1 =1.085 0 i 

RE ON I TY -1.0 4 vd./12.35-9.2 1 5d Serle Fh a BR Us Alig 
7 hes WT ih) A Re "oF Ee 12.051 8.3 3 eS =18 |. lH a eeiid a 

1 Sts, he 0 me be, IW RL PN 13.05 7 To) jon. i. 1.35 11.6 |... i lcvenens 
RICO IO | a 5 2 4 dl. 75:8 3551 1.35 1=YoT | ~L. 8 vetsss 

1 pre CRE el i Me REET! ER Ei nda or EE 4.8 TE NG DR —1.8 feenina 
Ig BTS CE Yd]. ond 4 Fy: va gL al SRR] MS LE IT Fac 1 ETC                       
  

STREAMS TRIBUTARY TO LAKE HURON. 

TITTABAWASSEE RIVER AT FREELAND, MICH. 

LocAaTioN.—At highway bridge at Freeland. 
DRAINAGE AREA.—2,530 square miles. 
RECORDS AVAILABLE.—August 22, 1903, to August 3, 1906; October 28, 1906, to 
December 31, 1909; January 1, 1912, to September 30, 1918 

CoorPerATION.—Estimates of daily discharge were made and furnished by G. S. 
Williams, consulting engineer, Ann Arbor, Mich.
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Daily discharge, in second-feet, of Tittabawassee River at Freeland, Mich., for the year 
ending Sept. 30, 1918. 

  

  

  

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

PR ES A 620 | 1,110 | 1,244 828 967 | 4,500 | 5,275 | 2,270 | 4,800 930 675 700 
A I 636 | 1,110 | 2,025 821 967 | 4,700 | 5,060 | 2,246 | 3,285 | 1,140 646 730 
Bevin ailars 646 | 1,098 | 1,985 838 967 | 4,700 | 4,800 | 2,230 | 2,875 | 1,080 620 760 
 RMEREIRL Fei 646 | 1, 1,905 838 967 | 4,205 | 4,250 | 2,230 | 2,400 | 1,050 566 786 
Bi A 675 | 1,038 | 1,921 821 967 | 3,905 | 3,520 | 2,230 | 1,785 | 1,020 566 786 

Boras cc stoome 700 990 | 1,921 787 967 | 3,800 | 3,285 { 2,105 | 1,705 | 1,002 815 
y MTT OTR (AAG 700 960 | 1,905 770 967 | 3,620 | 3,285 | 2,065 | 1,600 990 582 930 
SN aR 700 930 | 1,985 770 948 | 3,330 | 3,031 | 2,025 | 2,270 930 566 990 
Oa 690 | 882 (1,093 | 762| 928]3,255 2,700 2,025 |1,235| 930| 566 930 

10: ison envsavs 675 870 | 1,020 758 928 | 3,225 | 2,400 | 1,985 | 1,221 845 582 900 

: YRS sR A 690 870 928 758 948 | 3,480 | 2,270 | 1,945 | 1,200 815 592 845 
1B. rests 700 | 882 | 1,000 | 750 | 983 [3,620 | 2,025 | 1,905 | 1,182 | 786 815 
ER CR 712| 918 1,032 | 750 | 1,112 3,905 | 1,865 | 1,865 | 1,170 | 760 | 592 815 
EERE Ty 700 | 930 [1,130 | 770 | 1,244 | 4,825 | 1,825 | 1,825 | 1,170 | 730 | 592 821 
ORR 706 | 930 | 1,300 | 794 | 1,308 | 5,790 | 1,825 | 1,825 | 1,166 | 700 | 603 845 

712 900 | 1,390 814 | 1,855 | 5,520 | 1,865 | 1,865 | 1,140 700 620 815 
730 918 | 1,410 821 | 2,330 | 5,490 | 1,865 | 1,865 | 1,020 690 646 786 
730 930 | 1,300 828 | 2,300 | 5,790 | 1,825 | 1,825 930 675 646 760 
748 | 900 | 1,244 | 838 2,275 (6,180 | 1,825 | 1,801 | 900 | 658 | 658 748 
748 | 900 [1,112 | 838 2,250 7,650 | 2,400 | 1,785 | 845 | 658 | 675 700 

Oban 760 | 942! 967 | 866 | 2,100 [10,000 | 4,100 | 1,745 | 815| 646 | 700 663 
AAO 786 930 948 928 | 2,125 | 9,600 | 4,250 | 1,785 786 646 700 646 
MERRY 815| 930 | 928 | 928 2,250 | 8,200 | 4,400 | 1,825| 760 | 690 | 700 636 
LRA IR SH 1,300 928 928 | 2,430 | 7,400 | 4,250 | 1,985 760 815 700 620 
0g COSA 1 FRAG. 930 | 1,441 910 928 | 2,670 | 5,870 | 3,475 | 2,875 748 845 700 620 

J. | ER AEN 930 | 1,432 891 948 | 3,055 | 5,790 | 2,610 | 4,050 730 930 690 592 
7 SEE A 942 | 1,423 871 967 | 3,855 | 5,600 | 2,315 | 7,109 730 990 680 582 
i SENET ORR i) 1,390 861 983 | 4,390 | 5,500 | 2,306 | 9,075 700 990 685 582 
20. ol Sead day 1,020 | 1,365 858 907 iii ie 5,450 | 2,270 | 8,700 730 900 690 566 
VRC TS 1,050 | 1,300, 838 O48: 0. 5... 5,400 | 2,270 | 7,735 730 845 690 566 
Sls... 1,008 (-" % £38]: 0670 x. 5,800: [5 onus 6,930... P00. 00: cote                           

Monthly discharge of Tittabawassee River at Freeland, Mich., for the year ending Sept. 30, 
1918. : 

[Drainage area, 2,530 square miles.] 
  

  

  

   
  

Discharge in second-feet. 
¥ i Run-oft 

(depth in 
Month. : Por inches on 

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

OCLODEL, «suse mnnnss PA Se i 1,098 620 Ti 0.307 0.35 
NOVEMBerL.. .. ste amd dees sR LE 1,441 870 1,050 .415 .46 
1D Re EE ER OSE CN 2,025 838 1,250 .494 +57 
hal HR ER FG NM ML 983 750 849 . 336 .39 
FODIUarY... aus vee nas dhe sd Ses TL EY 4,390 928 1,750 .692 92 
March. >. a ni 10, 000 3,225 5,340 2.11 2.43 
VE BA RR sa le INR ROTI DR el 5,275 1,825 2,980 1.18 1.32 
oy pape ERR GU LR UC CS SERA SL 9,075 1,745 3,020 1.19 3.57 
1 AAA REE aT MR ANE LSE ng 4,800 700 1,380 .545 .61 
1 dS CL hE Fe SNR Me SR 1,140 646 843 .333 .38 
August... Re a RE 700 566 639 .253 .29 
LUT Dr RRS DY SVR gh es TAL OE oh A 990 566 745 .294 . 

hE RT cal BRS wl 10, 000 566 1,720 .680 9.22             
NoteE.—Monthly and yearly discharge computed by United States Geological Survey.
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STREAMS TRIBUTARY TO LAKE ERIE. 

HURON RIVER AT BARTON, MICH. 

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

DRAINAGE AREA.—723 square miles. : 

RECORDS AvAILABLE.—January 1 to September 30, 1918. 

DETERMINATION OF DISCHARGE.—Flow computed from records of operation of power 
plant, the flow through under-sluice 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-sluices in the power-house foundations, and this flow is determined 
from a weir calibration of the sluices. Water flows over crest of dam only a few 
days during the year. 

CoorERATION.—Daily-discharge record furnished by G. S. Williams, consulting engi- 
neer, Ann Arbor, Mich. 

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

  

  

30, 1918. 

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

164 478 222 196 150 | 2,499 914 518 255 177 91 70 
155 420 205 189 155 | 2,602 922 523 245 106 88 85 
162 406 280 192 136 | 2,686 941 442 256 98 83 69 

  

i ¥ RE Hn Re 170 313 179 177 242 | 1,487 532 411 178 102 40 177 
12.5 ucnrenasions 171 314 206 167 575 | 1,765 608 418 174 97 87 142 
13.0. eons 146 314 191 103 862 | 2,459 564 508 166 112 92 111 
IIR 161 278 219 183 | 1,338 | 5,841 521 581 163 59 97 131 
13e me mensmsrsns 185 340 160 163 | 2, 4,138 538 502 160 98 97 139 

i {A RR 169 264 210 156 | 1,642 | 3,603 426 441 143 153 90 175 
Matis nnaitd 194 313 190 158 | 1,378 | 3,497 505 452 149 7 74 147 
18. recruit 217 305 217 159 | 1,326 | 3,382 545 458 162 108 48 151 
19... es aioo-s 235 290 194 149 | 1,928 | 3,286 594 415 145 104 87 152 
v1 ESR 266 298 189 145 | 2,197 | 2,822 551 426 158 109 96 141 
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Monthly discharge of Huron River at Barton, Mich., for the year ending Sept. 30, 1918. 

[Drainage area, 723 square miles. ] 
  

  

  

  

Discharge in second-feet. Run-off 

(depth in 
Month. inches on 

: Le Per drainage 
Maximum. | Minimum. | Mean. | square area) 

e. jig 

October. a. i al id la aa 515 134 249 0.344 0.40 
November. ... nus nl ies aidnn divin 478 221 315 436 49 
Decomber, ics eit si hud saat a al 326 152 226 313 36 
JAROBLY oes ti cd sv ie Es SR nah 4 Se mates 217 103 163 225 .26 
Peohraary: cof lira te sali h i 3, 806 136 | 1,260 1.74 2.01 
Mareh. . oii. Srdiadnie ian. cunisdi sda 5,841 917 2,310 3.20 3.69 
ADI 3. ne a SA ait 941 426 636 880 98 

MAY ir me a ER 3 581 222 398 550 63 
June... fiat ad ha teil 256 44 160 221 25 
4 LLL Pe i PRA SET Lat Slt DA RR 177 22 98.5 136 16 
YL 11 ny SRR OE SE SRE a LR SE a i 126 18 74.5 103 12 
September... .c....i 0d. Li SN de 177 69 134 185 21 

Theiyear. bic. lh. vin i revit vesian 5,841 18 498 .689 9.56             
NoteE.—Monthly and yearly discharge computed by United States Geological Survey. 

HURON RIVER AT FLAT ROCK, MICH. » 

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

DRAINAGE AREA.—1,000 square miles. 
RECORDS AVAILABLE.—August 6, 1904, to September 30, 1918. 

Gace.—Staff; read daily to tenths, occasionally to half tenths twice daily, by John 
Vincent. 

DiscHARGE MEASUREMENTS.—Made from downstream side of bridge. 
CHANNEL AND CONTROL.—Probably permanent. 

EXTREMES oF STAGE.—Maximum stage during year above 11 feet (water over gage) 
March 15; minimum stage recorded, 0.9 foot, several days in July and August. 

Ice.—Ice jams form below the station and cause backwatar at the gage; in general 

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

REGULATION.—At ordinary stages flow of the river is controlled by a dam and power 

plant immediately above station, but operation of this plant is assumed to have 
little effect on diurnal fluctuations of stage. 

No discharge measurements were made at this station during the year.
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Daily gage height, in feet, Huron River at Flat Rock, Much., for the year ending Sept. 

  

    

30, 1918. 

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

Yiviativiie mui 1.6 2.8 1.751 2.6 2.8 9.621 4.62! 3.1 1.051 "L485 3.61... 
BAP IC ENE 1.4 2.65 1.6 2.45 3.0 9.1 4.6 2.9 lea dice 1.45 | 1.35 1.55 
PH pte I 3205 2.55.0 1.5 2.351 2.8 9.8 4.6571.2.7 1.7 1.4 1.5 1.3 
BA LI Fr 1.5 2.2 1.8 2.551 2.8 9.78 | 4.5 2.5 ; po RSA] Se 1.4 
5 ads] 1.58(-1.95¢ 1.8 2.5 2.8 9.4 £:4 v.00. 1.85] 1.4 1.15 1.55 

"SERIE 1.651. 2.45) 1.75 2.4 2.8 8.887 4,251 2.35] 1.7 1.05 .95 1.6 
J ee KE 1.5 2.1 1.6 2.2 2.8 8.7 1.0 2.35 2.0 1:..o.. 1.2 1.65 
.; RECS RER Ua 1.35.0 2.Y 16 2.35.1. :2.8 8.381 3.7 2.6 1.551 1.2 1.35 fovea 
itd 1.6 1.9 1.8 2.6 2.9 7.781 3.6 of Bal BER 1.2 1.35 1.5 

|} TR SR NE 1.4 1.9 1.7 2.45 2:3 eo | 35 2.2 1.55.].-2.5 1.25 1.6 

{7 RRM A 1.4 1.9 1.65 2.55% 2.751 7.4 3.4 2.5 1.6 3.4 Yoocoiss Lo 
19. ennai 1.557 1.95; 2.35% 2.8 3.7 .05:19.9 25 1.45 4~-1.35:1 1.4 1.6 

: 1, Raa SB 1.4 2.0 1.9 2.8 5515 {7.1 3-0 2:0 L484°°1.3 1.4 1.5 
1%... 1.6 1.9 2.0 2.3 7.0 8.121 2.8 2.8 GEE DE 1.2 1.45 
js 1.35 1.85 Y951-2.2 Sid. 0.1.0. 2.75%-2.9 1451 °190 1.8 loc.ia. 

XG. Re 1.5 1.9 1.8 3.0 8.75] 9.3 2.85 I. EI a. 1.08 1.4 1.4 
: ASE age 1.0 1.8 1.7 2.3 9.3 8.8 2°19 2.5 ou... 1.251 1.45 1.45 
IR icc cies i eg 1.8 222 2.6 8.8 8.52] 2.9 2.3 {.ce0 1.3 [oats Y.7 
10 sie ee 1.65 1.75:):::2.8 2.9 8.25| 84 «2 STE FIROO IER he Se, 1.25 1.45 1.6 
J | LSA al 2.0 2.2 2.25 1-2.6 8.55.1 8.9% 92,05 V9.3 ee. 1.38 1.0 1.6 

Shi in 1.6 19925 {ee {F ag 1Ts 05 09 [opit..... |...... 1.05 1.6 
HE AL 1.65.1 2.0 2.7 2.5 9.751-7.3 3.05 1.94... 1.5 : i 
Weil ans 2.0 1.9 2.6 2.5 8.95] 7.5 8.1 1.7 Loavands 1.35 1.35 1.3 
Meio... iain 1.95 1.65¢ 2.1 2.4 8.02: 7.1 2.25 451.475 1.4 1.531 1.6 1.45 
er taut, 2.05} 1.5 2.8 2.7 8.3 6.72: 2.5 2.25} 1.4 1.8 of. cildrd 1.6 

| oa ia Sr 2.0 1.6 2. 65 2.6 8.521 6.25 v1 TARE SANE Sl 1.35 1.5 1.45 1.45 
yf haere Ml NE 2.2 1.% 2.55. 2.6 9.58 6.02; 2.0 1.9 1.3 1.45 1.05 1.55 
VL Sr 2.2 1.8 2.5 2.41.30. 4 5.6 2.0 1.6 1.5 1. ae 1.2 1.35 
1 BAN ATRUCS EINE 2.7 1.8 2.5 2.5 did 4.25 2.6 2.05 11:35 1:1.2 1:45. 1.0... 
| I A TS 3.05 1.851-2.2 O07 ores 5.1 3-254... 1.4 1.05 1.5 1.45 
Bl re 3.0 1... 9.051 2.850. i... $. 70k de 1.8 -{...35..- 1.5 ad IA                           

CATTARAUGUS CREEK AT VERSAILLES, N. Y. 

LocaTioN.—At three-span highway bridge in Versailles, Cattaraugus County, 21 miles 
above mouth of Clear Creek, 6 miles below Gowanda, and 8 miles above mouth 

of stream. 
DRAINAGE AREA.—467 square miles (measured on post-route map). 

RECORDS AVAILABLE.—September 23, 1910, to September 30, 1918. 
Gage.—Chain, on upstream side of right span of bridge; read by Charles Wilson. 

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, 12.0 feet at 8 a. m. 
February 23 (stage-discharge relation affected by ice, discharge not computed); 
minimum stage recorded during year, 4.35 feet several times in August (discharge 

about 49 second-feet). 
1910-1918: Maximum open-water stage recorded, 11.6 feet at 5.40 p. m., March 

25, 1913 (discharge, about 30,000 second-feet); minimum stage recorded 4.35 feet 
several times in August, 1918 (discharge, about 49 second-feet). 

Ice.—Stage-discharge relation seriously affected by ice. 
Accuracy.—Stage-discharge relation not permanent; affected by ice during much of 

the period from December to March. Gage read to half-tenths twice daily. 

Daily discharge ascertained by applying mean daily effective gage height to 
rating table. Records fair.
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Discharge measurements of Cattaraugus Creek at Versailles, N. Y., during the year ending 
Sept. 30, 1918. 

[Made by E. D. Burchard.] 

  

  

  

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

1911. Feet. Sec.-ft. 1912. Feet. Sec.-ft. 
Jan. 22a........00% itcuses 6.43 O32 AND. 22... ues enn tadnn nae 4.45 78.1 
ol POAT SEL 6.18 1,950 INE SO RUHL Cl JE 4.50 78.4 
May 20....oc0 cd todeedinnitog 4.99 333 3 a a 4.60 117 

hE GEILE ST CORRERT: i 4.99 347             
a Measurement made through complete ice cover. 

Daily discharge, in second-feet, of Cattaraugus Creek at Versailles, N. Re , Jor the year 
ending Sept. 30, 1918. 

  

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

  

320 220 1,800 | 3%0| 280] 200| 130 170 
320 | 2201, 380 | 380 | 200| 110| 100 110 
320 | 380 (1,200 420| 280| 170| 140| 130 110 
320 | 1,500 | 2, 340 | 320| 200] 220| 150 65 

320 [3,200 1,400 | 380| 500| 180 280| 140 100 
320 | 1,700 | 1,400 | 420 | 380 | 500| 200] 180 85 
320 | 2, 3,400 | 420 | 460| 440| 160| 140 140 
300 | 2,200 [16,000 | 900 | 700 | 320| 150| 120 180 
300 | 2,600 | 4,000 | 800| 400| 260| 100] 80 150 

260 { 1,500 | 1,400 | 600 | 300| 200| 120| 55 170 
260 | 1,000 | 1,200 | 480 | 300| 200| 140| 65| 440 
240 | "800 1,200 800| 280| 200] 120( 8 | 360 
240 | 900|1,100| 600| <240| 170| 110] 65| 320 
240 | 2,600 | 1,400 | 460 | 1, 160| 100| 80 550 

240 [1,500 | 1,400 | 400| 550 | 160| 100| 75| 420 
240 | 2,200 | 1,200 | 550 | “340 | 340! 85 380 

  240 | 3,900 

240 | 7,000] 600| 400| 950| 180| 160] s0o| 300 
240 | 2,000 600| 380] 650| 180| 130| 65| 440 
220 (1,800 | 600| 320] 420| 160| 220| 65| 500 
250} as reasa 550 | 300] 300| 170| 160| 95| 320 
220 [220000 550 | 300] 300| 180| 800| 160| 260 
IE eA 5003 seen 2804... vee 250.) 88 aero                         
  

N orE.—Stage-discharge relation affected by ice Dec. 10, to Feb 25.
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Monthly discharge of Cattaraugus Creek at Versailles, N. Y., for year ending Sept. 30, 
1918. 

[Drainage area, 467 square miles.) 

  

  

  

  

Discharge in second-feet. ischarge in se ee Bono 

{dopih in 
Month. Per inches on 

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

LT CR I SO Ei pb DC 10,000 170 1,870 4.00 4.61 
NOVEMBOE. conve ducts transom s anus ag «Sula 1,900 380 720 1.54 3.92 
December. SS EE 3,400 280 914 1.96 2.26 
JVMARLY : oo. cai wd dain cain SRG ISR DSSS 380 220 282 L631 .73 
BODILY. tes Co ee cease Pues Ben data ak 4,400 220 1,760 3.78 3.94 
Marchi rs iis esis Ee Ek Sa Ba 16,000 500 1,890 4.05 4.67 
Apeiliat. Salat aa LS 900 300 491 1.05 Liz 
MOT. nn i hr ihe mn be a A SRN 1,000 240 414 .877 1.01 
{5 tern ele ee Ln he eRe el SORE 500 160 236 . 505 56 
1 Eb en EN CO LARS SRS iT 800 85 181 388 45 
Agus a a 180 55 107 229 26 
September... oil, Leilel. Rul an la. 550 65 252 540 60 

12 RR nS NEL BR YR et 16,000 55 756 1.62 21.98             

STREAMS TRIBUTARY TO LAKE ONTARIO. 

LITTLE TONAWANDA CREEK AT LINDEN, N. Y. 

LocaTioN.—At stone-arch highway bridge in Linden, Genesee County, about 3 miles 
above junction with Tonawanda Creek. 

DRAINAGE AREA.—22.0 square miles (measured on topographic maps). 
REcorps AvaiLABLE.—July 8, 1912, to September 30, 1918. 

Gace.—Vertical staff, on upstream side of right abutment. Lower 2 feet of enameled 
iron, graduated to hundredths of foot; upper 4 feet of bronze, graduated to half- 

tenths; read by C. L. Schenck. ; 
DiscHARGE MEASUREMENTS.—Made from 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, 

constructed under the upstream side of the bridge, formed the control until 

February 20, 1918, when it was entirely destroyed by ice and has not since been 
replaced. When the water overtopped this weir it flowed over a 2-inch plank 

about 13 feet long, including the 2 feet of weir. The section of the channel that 
forms the control since the destruction of the weir is of coarse gravel and boulders 

and is probably permanent between dates of shift. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.45 feet at 8 p. m. 

February 19 (stage-discharge relation affected by ice; discharge not determined); 
minimum stage recorded, —0.46 foot at 8 p. m. August 20 (discharge, 0.5 

second-foot). 

1912-1918: Maximum stage determined by leveling from flood marks, 14.6 feet 
during the flood of April 22, 1916 (discharge about 2,400 second-feet); minimum 
stage recorded, 0.18 foot August 20 and 21, September 14-16, and October 8, 1913 

(discharge, 0.43 second-foot). 
Accuracy.—Stage-discharge relation changed when weir was destroyed on February 

20. Rating curve for weir in good condition, well defined up to 250 second-feet 

and fairly well defined between 250 and 750 feet; rating curve for period after the 
weir was destroyed fairly well defined. Gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 

Records good for period when weir was in good condition and fairly good for 

remainder of year.
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Discharge measurements of Little Tonawanda Creek near Linden, N. Y., during the year 
ending Sept. 30, 1918. 

  

  

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

Feet. | Sec.-ft Feet. | Sec.-ft. 
Mar. 4 | E.D. Burchard........ 0.26 41 { Mar. 19 1 E. D, Barchard........ 1.1 47 

19.1..... 7 1 RA Ses . 86 106. {: May 31 [..... 11 Di Bn rn — .24 6.8 
10%... dO. ic tian iss .94 116 Sd. AO. ciivin iia ies — .24 6.8 
19:02. ..5 Ty Rn RR NN Ca ee 1.02 128 1 Joly 23 1"C.C.Covert..i.i.ia.ov- —- .39 .70 
194... do... savas inet 1.12 140 {i Aug. 21 | E. D. Burchard....:... — 47 . 60                 
  

Daily discharge, in second-feet, of Little Tonawanda Creek at Linden, N. Y., for the year 
ending Sept. 30, 1918. 

  

  

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

; SR 1.51 51 | 43 9.0 | 4.2 33 :25 9.2 5.91( 59 1.2 0.9 
YM Mate ha 1.45 417 21 8.4 | 4.6 105 | 43 3.9 4.7 4.3 1.0 oS 
PART 1.51 34 | 12 7-5(78.6 52] 25 8.2 4.0 3.2 1.0 “0 
di 2.25 71 11 7:27-3.6 38 | 18 7.8 3.8 3.0 1.2 .6 
No A 2.86 2441 10 6.6 | 3.48 v9.1: :15 7.4 3.8 2.7 1.3 1.3 

[NE 3.28 21 9,7 6.61 3.6 203 | 14 6.6 5.9 2:1 1.0 12 
SEES 2.38 19 8.4 7.2 4.6 50] 13 7.4 7.4 2.1 + .8 
re PL EA 2.12 16 8.7 6.64 5.1 56 | 16 8.2 5.1 2.1 .9 .8 
ee 2.25 16 6.1 6.6 6.1 32; 14 7.0 4.3 2.70 1.9 »6 
10... a 2.18 15 v.2 6.6 | 9.7 158 13 22 5.1 3.2 1.3 +8 

{5S EO Re 2.12 13 9.0 7.2] 25 77114 17 4.3 o.7 3.2 0 
1. a 2.32 13 9.0 vin: 3 BAe 585 | 15 14 75 2.7 .9 .8 
18. ecient 3.36 12 9.0 Gly Las 203 | 38 15 21 2.1 .8 1:5 
{IL ALAR 7.8 11 9.0 Sd. 0. 740 | 44 12 16 1.9 3 +9 
HB esas aoa io =a 8.4 12 9.0 61 ans 97] 25 2.21 1 1.9 +3 +9 

MO oleh sid wal 9.7 13 8.1 1 Vr i I Hip 634.15 8.2 7.4 1.9 .6 1.6 
Yi tievcianaiss 6.1 13 8.1 ih ON 73.7 22 7.4 5.9 1.90 .6 2.1 

Been. sik 5.6 13 8.1 5:8 iuiioa 651 80 6.6 5.1 1.6 .6 1.3 
{Lt aE 12 13 8.4 Be Juiciwaiviaim 110. 32 6.2 4.0 1.6 «0 1.6 
Lt eR 19 12: 13 5:61... 108 | 21 5.9 3.8 1.6 +d 3.8 

1 EA 11 12( 35 5-0 ans nnrs 72 5.1 4.3 1.3 .0 3.0 
1 ASE Si PRs 72 171.39 Hi i RR 60 | 25 5.1 8.2 1.3 1.3 2.1 
Hehe oes 7.3 181.23 5.2 ierss 42 | 19 6.6 7.4 1.3 .8 1.6 
| En SER ga 154 13 37 5.) l-uounse 32 19 5.11 ‘59 1.3 .8 2.97 
Bs in inns ni 164 12 | 59 $06 3. stam 30 | 17 5.9 4.3 1.3 .8 3.2 

FEE AN 154 11] 24 4.9 | 115 25 14 22 3.8 1.3 .6 3.2 
es sas shmes 135 10; 18 4.9 88 21 1138 15 3.5 1.2 .6 3.2 
Rest 135 10) 13 4.9 | 46 26] 11 10 3.2 1.0 .6 3.2 
iL ERI 144 10: -12 4.61.00. 25] 10 7.8 3.0 2.1 .9 2-7 
NE 288 14 | 11 Fp Ean 26 9.2 8.2 3.0 2.1 .8 2.4 
ARR RT a 83 ilecanne. 9.7 cv 3 LER Ret 25 (.a.einns 6.0.0 1.5 0V.....                         
  

Nore.—Discharge Feb. 12-25 estimated at 141 second-feet because of ice. 

125832°—20—wsp 474——4
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Monthly discharge of Little Tonawanda Creek at Linden, N. Y., for the year ending 
Sept. 30, 1918. 

[Drainage area, 22.0 square miles.] 

  

  

  

  

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

Month. . Por inches on 

Maximum. | Minimum. | Mean. | square ding 
mile ea 

ADT eatrti C e SE BLE LTS a eh, 288 1.45 44.6 2.03 2.34 
TET be He at Sa ER eR 51 10 17.2 . 782 87 
FE dn Re a Se Fn Ca 59 6.1 16.9 . 768 86 
ALT el RR GRE Ne ik el RE ate 9.0 4.2 6.1 277 32 
LT] Ae Re RA Si SR TR SU MIE Sle RT 3.48 82 3.73 3.88 
3 Ln pS Ce i SRE, 740 21 107 4.86 5.60 
I. ¢ | ERLE Se eo Sl Ce 80 9.2 22 1.00 1.12 

Lh pei Rh RE See Ee 22 5.1 9.39 . 427 49 
3H RR a Ee Se SPR 75 3.0 8.34 .379 42 
SHAT a SRE ae i La LL 5.9 1.0 2.16 . 098 11 
ANOS, na 3.2 .5 964 . 044 05 
ni dL AR RE RE ISR ST SE 3.8 .6 1.69 .077 09 

PROVO .L. or 3 Dit danas so an imam 740 ed 26.2 1.19 16.15             
GENESEE RIVER AT SCIO, N. Y. 

LocaTioN.—At steel highway bridge half a mile above Vandermark Creek, half a 

mile above Scio, Allegheny County, and a mile above Knight Creek. 

DRAINAGE AREA.—297 square miles (measured on maps issued by United States Geo- 
logical Survey; scale, 1:500,000.) 

RECORDS AVAILABLE.—June 12, 1916, to September 30, 1918. 

Gace.—Vertical staff attached to downstream face of left bridge abutment; read by 
Raymond Sisson until November 3, and by Miss Retta B. Potter, after that date. 

DISCHARGE MEASUREMENTS.—Made from downstream side of bridge or by wading. 
CHANNEL AND coONTROL.—Coarse gravel; probably permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 9.0 feet at 8 

a. m. March 14 (discharge, 10,400 second-feet); minimum discharge 34 second- 

feet, January 20. 
1916-1918: Maximum stage recorded, that of March 14, 1918; minimum dis- 

charge recorded, 25 second-feet, August 25 and 26, 1916. 

Ice.—Stage-discharge relation affected by ice. 
Accuracy.—Stage-discharge relation practically permanent, except as affected by 

ice December 7 to February 13. Rating curve well defined between 25 and 

5,500 second-feet. Gage read to hundredths twice daily; gage-height record 
unreliable, April 27 to May 22, and June 14-20. Daily discharge ascertained by 
applying mean daily gage height to rating table. Records good, except those for 

period of ice effect and for periods in which gage-height record was unreliable, 
which are fair. 

Discharge measurements of Genesee River at Scio, N. Y., during the year ending 
Sept. 30, 1918. 
  

  

            

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Dec. 22a! E. n  Bohard Senders 1.83 186 {| June 21 | E. D. Burchard........ 0.74 74 
Jan, 190... 40. i reaniess 2.05 55 21 40... eRe .74 73 
Mar. 5... Re AE 2.02 600-1 Aug, 28:50 0040. .69 56.7 
May. 27 | J. W. Moulton... ...:-. 1.61 346 23 le-cc- do... ieee ns 69 58.2       

a Measurement made through complete ice cover.
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Daily discharge, in second-feet, of Genesee River at Scio, N. Y., for the year ending Sept. 

    

  

30, 1918. 

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

; FRA 0 ER 61 | 1,150 361 120 46 | 6,300 572 460 465 345 61 178 
RAL 74 | 2,680 312 100 46 | 1,360 545 440 279 322 41 74 
Ea LAR 64 | 1,310 265 120 46 | 1,150 920 360 218 3 41 71 
en 91 690 198 95 46 7. 850 340 200 279 41 66 
SERRE EE 265 545 178 85 46 660 660 340 238 258 440 74 

RARER Re 121 386 158 75 46 | 1,680 600 360 322 238 147 264 
RE RIT LN 98 438 180 75 46 780 572 400 518 218 87 147 
REET 88 438 120 75 46 690 600 360 415 200 87 116 
Ee 118 386 140 70 750 720 320 518 200 147 113 
10. 101 336 140 70 160 815 750 320 518 132 102 113 

| SAE FO Ke 88 336 160 65 380 750 850 320 415 74 218 116 
SC 202 288 120 70 | 1,300 | 1,150 815 500 415 61 147 116 
7 A a ER iat Sy 312 242 120 65 | 1,800 | 1,490 780 650 279 41 147 147 

j 1 ERE a e 190 265 140 65 | 1,310 [10,000 690 550 200 61 147 164 
35... <n 361 242 160 60 | 2,800 | 2,300 780 440 150 41 147 147 

16.0 490 220 140 65 | 1,310 | 1,070 | 1,490 340 120 41 147 141 
| RRA ae 312 242 160 60 | 1,150 885 | 1,490 300 41 116 300 
18... 251 198 160 150 990 750 | 1,880 260 60 61 116 258 
30 1,580 265 140 55 750 720 | 1,880 340 60 41 116 218 
20. 2,680 158 140 34 | 8,070 720 | 1,990 600 60 41 87 | 2,540 

| PNR Jee Nee) 1,150 178 100 38 990 720 | 1,780 550 v7 41 87 750 
vA 0 220 180 42 850 750 | 1,580 500 322 41 87 518 
V1 EC 990 242 240 46 780 750 (1,230 | 1,310 279 41 61 440 
od i 2,100 265 500 48 815 750 750 0 258 41 61 390 
2S ane 2,100 312 440 46 720 720 720 440 200 61 61 345 

RES RT Ri 1, 880 312 220 46 | 4,560 630 600 518 200 61 41 300 
Oda 3,570 336 150 46 | 1,150 600 550 440 200 41 41 300 
28 isa 4,130 312 140 46 815 630 500 390 181 41 39 238 
20. sei 3,440 336 110 46: ... 600 460 465 181 41 43 238 
30. trivia sie 2,920 312 130 16:7... 572 440 465 238 61 74 218 
1 SPEER aa 1,080. 1.-....5 120 46:1. ca: |v J I 800 61 119)...                           
Note.—Discharge, Dec. 7 to Feb. 13 estimated, because of ice, from discharge measurements, weather 

records, study of gage-height graph, and comparison with records for stations downstream. Discharge 
Apr. 27to May 22, and June 14-20, estimated by comparison with records of flow at St. Helena. 

Monthly discharge of Genesee Rivver at Scio, N. Y., for year ending Sept. 30, 1918. 

[Drainage area, 297 square miles.) 

  

  

  

  

Discharge in second-feet. 
2 id Run-off 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. square Sealnnge 
: mile. ea). 

nT a Re er 4,130 61 1,040 3.50 4.04 
November... ... oa. sd aa a a Laat 2,680 158 455 1.53 i. 
DOCOMDBOL. oes ai is ae sei ra rma 500 100 188 633 3 
JaNEaLY... Le a ea alti a 150 34 67 226 
FODTHAIY o-oo osng ssincnbn sn dm rinsing das mn 8,070 46 1,110 3.74 3.90 
nh eRe SL a ee a rae 10, 000 572 1,360 4.58 5.28 
| I ERR Re Sal SR SE Sa gr 1,990 440 935 3.15 3.51 
MAY. a ER A as 1,310 260 460 1.55 1.79 
LA ES IRR RE CE TR a 518 60 256 862 
EL ee Re SI a SR RR i 345 41 114 .384 .44 
AUREL I ea Meri 440 39 106 357 . 41 
LTT Re ARE EI ei SEE Se 2,540 66 303 1.02 1.14 

ART fi Sy SL Se STUN rr 10,000 34 529 1.78 24.17            



’ 
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GENESEE RIVER AT ST. HELENA, N. Y. 

LocatioN.—At steel highway bridge in St. Helena, Wyoming County, about 5% miles 

below Portageville and site of proposed storage dam of State of New York Con- 
servation Commission, and 9% miles above mouth of Canaseraga Creek 

DRAINAGE AREA.—1,030 square miles. 
RECORDS AvAILABLE.—August 14, 1908, to September 30, 1918. 

Gace.—Stevens continuous water-stage recorder on left bank just below bridge and 

a chain gage fastened to the upstream side of the bridge; middle-span chain gage 
installed August 14, 1908; water-stage recorder installed August 24, 1911. Water- 

stage recorder inspected by C. S. De Golyer. Chain gage read by Herman Piper. 
D1ScHARGE MEASUREMENTS.—Made from the bridge, or by wading. 
CHANNEL AND cONTROL.—Gravel and rocks; frequently shifting. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 11.4 feet at 5 

p. m. March 14 (discharge about 29,500 second-feet); minimum stage recorded, 

2.00 feet at 7 a. m. July 26 and 6 p. m. August 30 (discharge, 40 second-feet). 

1908-1918: Maximum stage, from water-stage recorder, 12.81 feet at 8 a. m. 
May 17, 1916 (discharge, 43,500 second-feet); minimum stage recorded, 1.70 feet 

at 5 p. m. October 5 and 8 a. m. October 17, 1913 (discharge, approximately 18 
second-feet). 

Ice.—Stage discharge relation somewhat affected by ice. 
Accuracy.—Stage-discharge relation not permanent. Rating curve well defined 

between 75 and 2,000 second-feet and fairly well defined between 2,000 and 30,000 

second-feet. Chain gage read to quarter-tenths twice daily. Daily discharge 
ascertained by applying mean daily gage heights to rating table, except for days of 

great range in stage, when it was determined by averaging the results obtained 
by applying gage heights for two-hour periods to rating table. Records fair. 

Discharge measurements of Genesee River at St. Helena, N. Y., during the ye ending 
Sept. 30, 1918. 

  

  

  

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Oct. 291 C. 8. De Golyer........,. 7.68: 10,800(| Apr. 27 D. 8. De Bolger. 3.55 880 
Nov. 2 E.D. Burchard.......- 4.97 | 2,950 || May 25 | J. W. Moulton.. .es) 3.44 774 

14 |.D, 8, De Golyer.......- 3.24 690 30 | C.S. De Golyer. . Sp 3.16 588 
Dee. 124{..... 1 [1 ERs AB CP C1 3.52 379 June 27 1..... dot. io nan. 2.76 319 
Jan. b..... QO. ans 3.87 232 li July 1341 B.D. Burchand. s...... 2:51 194 

5D eee G0. cn iasss reaney 3.84 146 13:1... 40. i. 0 ea 2.50 191 
Feb. 8b|..... 7 PS SE 3.68 153 25 | C. 8. De Golyer........ 2.15 71 

EER Le a v.53 0,360 "Aang. 21 (B.D. Burchard........ 2.40 144 
Mats. 9... TR Rl a 4.56 2, 200 28 | C. 8. De Goyer. SES 2.10 57.6 

Ia. dor iii s nie 6. 15 5,750 || Sept. 20 |..... do.. Maa IL (7 579 
15 do... 0h. 9.78 | 19,300               
  

a Measurement made through partial ice cover.  b Measurement made through complete 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, 1918. 
  

  

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

§ i Aa 245 | 3,980 760 220 150 | 5,320 790 555 520 257 132 109 
y! Se etal SEA Re Cp 268 | 2,950 | 1,040 200 190 | 5,320 882 628 425 262 140 103 
Reel 261 | 2,420 670 190 170 | 4,100 882 555 401 199 126 182 
Sep an a Ta 511 | 1,980 590 200 160 | 2,100 980 488 346 182 115 136 
Ep Spe Ble) 895 | 1,640 590 200 140 | 2,260 930 455 329 186 225 182 

Bl Sat icin 805 | 1,440 475 260 240 | 5,850 745 443 351 154 451 214 
VEER NO 630 | 1,290 392 240 190 | 3,660 665 488 384 154 293 335 
Rin 510 | 1,120 309 240 170 | 1,960 665 555 431 91 209 282 
| ESR QE ae 573 | 1,000 221 280 170 | 2,180 790 443 384 170 190 214 
1 Eee A 622 940 240 190 180 (10,400 980 520 346 150 186 209 

240 240 | 3,050 790 590 329 190 178 166 
260 3,050 745 590 745 182 281 228 

  

170 | 4,100 | 1,030 2 | 1,130 308 143 104 808 
170 | 3,050 930 745 835 247 122 98 781 
160... 025 882 665 590 257 109 103 628 
170 |..--:5 835 628 555 242 122 115 507 
180-\.---.-- 2835 |. -=--71 665 ..--.-- 136 103%...                           

Nore.—Discharge Nov. 11 to July 13 and Aug. 31 to Sept. 20 determined from chain-gage heights. 
Discharge Dec. 10 to Feb. 12 estimated, because of ice, from discharge measurements, weather records, 
study of gage-height graph and comparison with records for stations at Scio and Jones Bridge. Discharge 
Feb. 20 estimated by comparison with station at Jones Bridge. 

Monthly discharge of Genesee River at St. Helena, N. 7Y., for the year ending Sept. 
30, 1918. 

[Drainage area, 1,030 square miles.] 

  

  

  

    

Discharge in second-feet. Ritnecit 

(depth in 
Month. Per inches on 

Maximum. | Minimum.| Mean. | square alge 
mile 0%; 

Ls er GE BR SE CER EC 12,300 245 3,320 3.22 3-71 
NOVEMIDOT. iu 20h bas chess tas sania ib nna dinivs 3,980 332 1,020 990 1.10 
Dacomber... i. ov. to tent ee assy rans 1,200 220 482 468 54 
Jannary rs iad 300 130 215 9 24 
Yebruary.. ..o.vndi Ln TEI Sl Lh) 15,400 140 2,840 2.76 2.87 
Mochi: oe EE 26,000 835 4,140 4.02 4.64 
Vn ER ER SE Se Te SR OE aR 5,530 628 1,570 1.52 1.70 
OR Ce an 1,240 384 6 631 73 
JUNG. see. ra oe ie sae 1,030 228 412 400 45 
Jule. se a viel dee Ne Ll 262 91 146 142 16 
ANPUSE wats fi. aah saan aia A 451 98 176 171 .20 
SOP CIADRr. o.oo 2 rere ea ren ans Ea am im ae 2,100 103 520 505 56 

NC FEAT... vhs sn svn ssn smd she sna 26, 000 91 1,280 1.24 16.90         
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GENESEE RIVER AT JONES BRIDGE, NEAR MOUNT MORRIS, N. Y. 

LocArroNn.—At highway bridge known as Jones Bridge, 1} miles below Canaseraga 
Creek, 1 miles above mouth of Beads Creek, 5 miles below Mount Morris, Livings- 
ton County, and 6 miles by river above 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, 1918. 

GaGe.—Gurley seven-day water-stage recorder installed September 11, 1915, on the 
right bank about 60 feet downstream from the bridge. Prior to 1915, a chain gage 

fastened to upstream side of highway bridge was used. Datum of water-stage 
recorder is 2.73 feet higher than that for the former chain gage (540.00 feet Con- 

servation Commission datum). Water-stage recorder inspected by Theron S. 
Trewer. 

D1scHARGE MEASUREMENTS.—Made from footbridge erected on the lower chord of 
the truss at the upstream side of the 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 estimated from record 25.5 
feet at 3.30 a. m. February 21 (stage-discharge relation affected by ice; discharge 

not determined); minimum stage, 0.45 foot at 1 a. m. July 25 (discharge 63 second- 
feet). 

1903-1918 (not including periods of no record; see “Records available”): 
Maximum stage recorded 25.44 feet at noon May 17, 1916 (discharge, 54,500 second- 

feet); minimum stage recorded, 2.7 feet at 6 p. m. August 29, 1909 (discharge about 
18 second-feet). 

Ice.—Stage-discharge relation affected by ice. 
REecuraTiON.—During extreme low water there is some diurnal fluctuation in flow 

caused by mills at Mount Morris. 
Accuracy.—Stage-discharge relation practically permanent during the year except 

as affected by ice December 8 to March 22. Rating curve well-defined between 150 

and 7,000 second-feet and fairly well defined between 7,000 and 60,000 second-feet. 
Operation of the water-stage recorder satisfactory throughout the year. Daily 
discharge ascertained by applying to the rating table mean daily gage height 
determined by inspecting the recorder graph, or for days of considerable fluctua- 
tion by use of discharge integrator. Records good. 

Discharge measurements of Genesee River at Jones Bridge, near Mount Morris, N. Y., 
during the year ending Sept. 30, 1918. 

  

  

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

Feet. | Sec.-ft. Feet. | Secft 
Nov. 1 E.D.Burchad........ 11.12 | 6,040 || Feb. 260) E. D. Burchard........ 22.0 | 11,700 

11:3. W. Moulton....<....... 10.12 5,320 20... 0 een ms Sh 21.5 8,400 
CH pa AE RON, 7.40 3,900 || Mar. 2b|..... AO. a 19.21 6,970 

Dec. 19¢| E. D. Burchard........ 2.98 530 4b. I ER a 15.0 4,120 
Jan. 16e..... [1 AE 2.59 318 AS {..02: dois ooin 24.2 | ¢28,300 
Feb. 115|..... QO. aaa a] 2.96 313 18 15... dos. cn 8.90 4,890 

Az... FSR TE A 12.4 3,700 194... dog. eile 7.08 3,770 
24h... LA TN Sn 21.42 6,860 || May 23 |..... 40. iu. 3.21 1,190 
150. .... 40. as 21.60 8,450 || July 12]..... dO; iain 1.36 292 
Lo RS 1 SRE SR 21.9 7,920 [i-Aug. 21 |....- do. .c coi aaa 14) 159                 
  

a Measurement made through complete ice cover. 
b Ice jam on control. 
¢ Includes overflow of 6,300 second-feet on left bank
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Daily discharge, in second-feet, of Genesee River at Jones Bridge, near Mount Morris, 
N. Y., for the year ending Sept. 30, 1918. 
  

  

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

440 280 | 5,000 | 1,200 892 165 140 
440 280 { 7,000 | 1,200 892 162 204 
420 | 280 | 6,000 | 1,300 | 865 155 213 
420 | 280 | 4,200 | 1,360 | 815 126 226 
380 260 | 3,600 | 1,420 790 162 210 

360 240 | 4,800 | 1,140 765 413 238 
320 260 | 5,500 | 1,000 740 258 
320 | 260 | 3,000 | 1,030 | 1,000 295 319 
300 300 | 4,570 | 1,140 840 285 302 
300 320 | 8,310 | 1,420 865 298 278 

300 | 440 [10,700 | 1,170 | 1,140 229 271 
320 | 1,600 | 9,700 | 1,170 | 1,030 281 258 
320 | 5,800 [12,500 | 1,220 | 1, 353 229 
320 | 7,500 (21,600 | 2,790 | 1,280 281 | 264 
320 | 8,000 |22, 6,790 | 1, 248 369 

320 | 7,500 {12,100 | 4,970 | 948 241 369 
320 | 5,500 | 7,980 | 3,760 815 316 425 
320 | 3,800 | 4,500 | 5,740 740 245 1,470 
320 | 3,200 | 3,500 | 4,270 | 665 248 8 
320 | 8,500 | 3,800 | 2,820 | 690 238 867 

400 | 9,000 | 3,700 | 2,280 | 1,220 213 | 2,570 
420 | 6,500 | 3,600 | 2,410 | 1,250 181 | 1,420 
380 | 4,800 | 3,170 | 2,410 | 1,250 168 | 1,030 
340 | 3,600 | 2,380 | 2,020 | 1,720 133 865 
340 | 3,400 | 2,000 | 1,840 | 1,140 140 765 

340 | 6,500 | 1,700 | 1,600 | 1,440 | 535( 145|....... 715 
300 | 7,500 | 1,600 | 1,300 | 1,840 | 448 | 131 |....... 892 
300 | 6,000 | 1,400 | 1,110 | 1,480 | 399 | 153 |....... 1,000 
320.) 7c 1,400 | 1,080 1,030 365.0 1811 ees 790 
320... ..5s 1,300 920 O48 ¢t 3230 B63 4..0inie 640 
320i 1,300]... 948 Hoy...                           
  

Note.—Discharge Dec. 8 to Mar. 22 estimated, because of ice, from discharge measurements, weather 
records, study of gage height graph and comparison with records for St. Helena and Rochester. 
Aug. 26-30 estimated 140 second-feet. 

Discharge 

Monthly discharge of Genesee River at Jones Bridge, near Mount Morris, N. Y., for year 
ending Sept. 30, 1918. 

[Drainage area, 1,410 square miles.] 

  

Discharge in second-feet. 

  

  

  

Run-off 
(depth in 

Month. ie 1es on 
. Vom rainage 

Maximum. | Minimum. | Mean. area). 

17,300 305 3.72 
7,050 615 1.18 
2,000 500 . 66 

440 300 .28 
9,000 240 2.69 

22, 200 1,300 4.85 
6,790 920 1.69 
1,840 665 .85 
1,250 323 .47 

365 130 318 
425 126 .18 

2,570 140 .49 

22,200 126 17.74 
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GENESEE RIVER AT ROCHESTER, N. Y. 

LocatioN.—At Elmwood Avenue Bridge, at north end of South Park, 3} miles below 
mouth of Black Creek, 34 miles above center of 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, 1918. Fragmentary 

records prior to this period published in Water-Supply Papers 24, 65, and 97. 

GAGE.—Gurley water-stage recorder installed in December, 1910, in the pump house 
immediately below the bridge on the right bank. Recorder inspected by Geo. 

A. Bailey. Prior to December, 1910, a staff gage bolted to the downstream end 

of the first pier from the right abutment. Elevation of zero of gage 506.848 feet, 
barge canal datum, and 245.591 feet, Rochester city datum. 

DiscHARGE MEASUREMENTS.—Made from downstream side of the bridge. Prior to 
1904, measurements and elevation of water surface taken in conjunction with the 
city of Rochester. 

CHANNEL AND CONTROL.—Smooth gravel; pracifesily permanent until May, 1918, 

when dredging operations for the barge canal were begun near the control. These 
operations were continued through the summer, causing a gradual change in the 
stage-discharge relation. 

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder, 
10.97 feet at 9.15 p. m., March 16 (discharge, 27,900 second-feet); minimum dis- 
charge about 110 Secoud feet during afternoons of July 21 and 22. 

1904-1918: Maximum stage, from water-stage recorder, 12.3 feet at duis 
March 30, 1916 (discharge, 48,300 second-feet); minimum discharge, July 21 and 
22, 1918. 

Ice.—Stage-discharge relation affected by ice during a large part of the period from 
December to March, inclusive. 

Accuracy.—Stage-discharge relation practically permanent until May 1 except as af- 

fected by ice December 10 to February 13; May 1 to September 30, 2 gradual change 
in stage-discharge relation was caused by dredging operations. Rating curve well 

defined between 2,000 and 44,000 second-feet. Operation of water-stage recorder 

satisfactory throughout the year. Mean daily gage height ascertained by aver- 
aging hourly gage heights. Daily discharge prior to May ascertained by apply- 

ing mean daily gage height to rating table; May to September, by the shifting- 

control method. Records good except those for periods when the stage discharge 
relation was affected by ice or dredging on the control, which are fair. 

CooreraTiON.—Water-stage recorder inspected by an employee of the Rochester 
Railway & Light Co. 

Discharge measurements of Genesee River at Rochester, N. Y., during the year ending 
Sept. 80, 1918. 

    

    

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

Feet. Feet. | Sec.-ft 
Nov. 313, W.Monlion._...::... 4.05 1.14 764 
Dee.” 9g E, D. Burchard........ 1.99 1.20 675 
Jan. 160|..... "Lr EE TN Se Sa 2.18 76 664 
Feb. 11%..... do. iia 1.63 60 666 

184..... AO LE 8.36 49 597 
Mar. 22(..-. Oi ica taiins 4.59 40 512 
May 22|::... 40. 2 os 2.36 1.21 1,580 
June 20 |..... G0. ai 1.12 

  

                  

a Measurement made through partial ice cover. 
b Measurement made through complete ice cover.
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Daily discharge, in second-feet, of Genesee River at Rochester, N. Y., for the year ending 
Sept. 30, 1918. 

  

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

  

500 | 8,870 | 6,530 | 4,700 800 | 550 | 600 | 1,300 

500 (12,400 | 6,200 | 3,680 | 1, 8001 550 | 550 | 1,600 
500 [13,600 | 6,050 | 3,400 | 1,400 | 950 | 300 | 550 | 2,800 
500 [11,200 | 5,130 | 3,490 | 1, 800 | 480 | 500 | 2,200       440 [11,200 | 2,850 | 2,180 | 1,500 | 9 650 | 550 | 1,300 
420 [11,800 | 2,680 | 1,960 | 2,200 | 800 | 650 | 550 | 1,500 
ERI 2,500 | 1,800 | 1,600 | 900 | 950 | 550 | 1,800 
an) ln 2,420 | 1,650 | 1,500 | 800 | 600 | 550 | 1,500 
80) Cv TAC UR I 650 | 550 |.......                     
  

Nore.—Discharge Dec. 10 to February 13 estimated, because of ice, from discharge measurements, 
weather records, study of gage-height graph, and comparison with records for station upstream. 

Monthly discharge of Genesee River at Rochester, N. Y., for year ending Sept. 30, 1918. 

[Drainage area, 2,360 square miles.] 

  

  

  

  

Discharge in second-feet. 
1 8 Run-off 

(depth in 
Month. Per inches on 

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

A CR ESIC 17,000 510 4,630 1.96 2.26 
NOVOIDIOL. unis nimeg ins aids at Sada aitas 14,900 1,040 2,510 1.06 1.18 
December... ri a 3,200 800 1,440 .610 .70 
JANUNTY . on. er sas PEPER IIR 850 420 560 239 .28 
ROA. uae oss os Pent ce ge ess oD 14,000 340 5,890 2.50 2.60 
MATCI. coisi le hod s sak eins a ae SS hE Se 27,200 2,340 8,700 3.69 4,25 
LE I Re TS a 7,930 1,650 3,190 1.35 1.51 
May x i a ae Sa a 2,200 850 1,350 572 66 
JONG... i Fe i i a weet 1,400 800 982 . 416 .46 
JOY. as i SE As, 950 300 725 .307 .3D 
AMGUSY, ri Le a Le 1,100 460 591 .250 vi Ely 
September... 0... sui vi dneien te a tad a 2,800 550 1,010 L428 .48 

1D OT ORO SR EEC 27,200 300 2,610 1.11 15.02           
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CANASERAGA CREEK AT CUMMINSVILLE, N. Y. 

LocaTioN.—At bridge on State road in Cumminsville, Livingston County, about a 
mile downstream from station formerly maintained near Dansville, 14 miles below 
mouth of Mill Brook and 21 miles above mouth of creek. 

DRAINAGE AREA.—I171 square miles (measured by State conservation commission). 
RECORDS AVAILABLE.—October 23, 1917, to September 30, 1918; July 21, 1910, to 

December 31, 1912, and July 10, 1915, to December 29, 1917, at station near 

Dansville. 

Gace.—Vertical staff gage in three sections on downstream face of bridge pier; read 

to tenths daily by George Freed. 
DiSCHARGE MEASUREMENTS.—Made from downstream side of bridge or by wading. 
CHANNEL AND CONTROL.—Fairly well compacted gravel and small boulders may shift 

during severe floods, otherwise practically permanent. 
EXTREMES OF STAGE.—Maximum stage recorded during year, 5.2 feet at 3.30 p. m. 

February 12 (stage discharge relation affected by ice); minimum stage recorded 

during year, 0.7 foot several times in August and September. 

Ice.—Stage-discharge relation affected by ice. 
Data inadequate for determination of daily discharge. 

Discharge measurements of Canaseraga Creek at Cumminsville, N. Y-, during year ending 
Sept. 30, 1918. 
  

  

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

Feet. | Sec.-ft. Feet. | Sec.-ft 
Oct. 20 E. D. Burchard........ 2.06 4781 Feb. 15 {-B. D. Burchard........ 3.00 | 1,130 

20)... RETR a 1.98 425 {| Mar. 13]..... AO. 1.63 289 
Ba. QO. a 1.38 135 21 Bi ESR nS 1.70 326 
oS yrs: QO irri soir Sane mrad 3.05 1,140 {| May 26 |..... Q055ss. res 1.45 183 
vo do. tires iey 2.92 1,020 31 J. W.Moulton..........--.. 1.21 88 

Dec. 200i... QO: i ae 1.44 120.1 Joly 15. B.D, Burchard. .....:. .89 38.2 
Jan. 1q|..... dor ay cali 1.66 49 7 Aue 23 1. 0. 7 I SRO ge TR: i 24.7 
Feb. 125%... | ry Rael SR 4.60 782                 
  

a Measurement made through complete ice cover. 
b Measurement made through partial ice cover.



STREAMS TRIBUTARY TO LAKE ONTARIO. 59 

Daily gage height, in feet, of Canaseraga Creek at Cumminsville, N. Y., for the year ending 
Sept. 30, 1918. 
  

  

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

1.95 1.50 2.10 1-:1.381 1.12 1.28 | 0.90 | 0.90 0.70 
1.95 1.45 2.05 1.38 1.11 1.20 .90 .90 .70 
2.10 1.45 2.00 1.38 1.10 $.30 85 .90 .70 
1.95 1.50 1.85} 1.36 1.10 1.10 .80 .80 +70 
1.90 1.501" 1.90 1.30 1.10 1:30 .80 «35 75 

1.901 2.45: 2.301 1.30 1.10 1.10 .80 80 .80 

1.80 1.547 1.95 1.34 1.031 1.10 .80 80 . 80 
1.60] 1.50 | ‘2.05 1.39 1.30 1.10 .80 80 .80 
1.60 | 1.50 1.90] 1.39 1.20 1.10 .85 80 .80 
1.67 1.50 0 2.90; 1.32 1.28 1.10 1.00 80 . 80 

1.60 | 2.56 1.95 1.28 1.35 1.05 1.00 | 1.00 .80 
1.85 4.43 2.70 1.29 1.30 1.40 .90 .95 .80 
1.80 2.85 2.55 1.35 1.30 1.25 .90 .80 .90 
1.60 | 2.20 4.00 1.80 1.30 1.20 .90 .80 .80 
1.60'): 3.05 2.55% 2.05 1.23 1.10 .90 .80 .80 

1.60 | 2.00 1.901 :1.90} 1.20 1.00 .90 .80 .90 
1.55 1.70 1.85 1.790 1.14 1.00 .85 .80 1.00 
1.40 1-70 1.60 1.95 1.14 1.00 .90 .80 .90 
1.46 2.90 1.60 Y.72 1.13 .90 .90 .80 .80 
1.50 3.90 1.64 1.53 1.24 .90 .90 .80 1.40 

1.48 1.80 1.67 1.69] 1.30 .90 .80 .70 1.10 
1.50 1.70 1.83 1.59 1.30 1.00 .80 70 .95 
1.50 1.70 1.67 1.43 1.30 1.00 .80 .70 .90 
1.50 1.70 1.55 1.38 1.40 1.00 .80 .70 .90 
1.601: 3.95 1.41 1.38 1.34 1.00 1.00 .70 .90 

1.55]°2.95 1.32 1.30} 1.30 .95 .95 .70 .90 
1.50 2.35 1.31 1.26 1.30 .90 .90 +70 .90 
1.43 1.80 1.30.1 .-1.20 1.27 .90 .90 .70 .90 

i 5 NE 1.36 1.20 1.30 .90 .90 .70 .90 
Yd ee. 1.36 1.16 1.34 .90 1.00 .70 .90 
L500. nn 1-38 eens 1:30:15 reve .90 i 8 GE                           
  

Nore.—Stage-discharge relation aflected by ice during large part of period from December to February. 

CANASERAGA CREEK AT GROVELAND STATION, N. Y. 

LocaTioNn.—At highway bridge at Groveland Station, Livingston County. The 
creek is flowing through the improved channel at this point. 

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

REecorDs AvAiLABLE.—August 5, 1915, to September 30, 1916, and March 1, 1917, 
to September 30, 1918. 

Gace.—Chain, near center of downstream side of bridge. Prior to March 30, 1916, 
inclined staff gage on right bank about 400 feet above the bridge, at prac- 

tically the same datum (560.00 feet conservation commission datum); read by 
Thomas Maimone. 

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

CHANNEL AND coNTROL.—Gravel; likely to shift. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 19.01 feet at 7 
a. m, February 13 (stage-discharge relation affected by ice, discharge not deter- 
mined); minimum stage recorded, 6.3 feet at 6 p. m. August 20 and 30 (discharge 
about 22 second-feet). 

1915-1918: Maximum open-water stage recorded 16.5 feet from 2 to 3 p. m. 

July 29, 1917 (discharge, 4,170 second-feet); minimum stage recorded, 6.3 feet at 
6 p. m. August 20 and 30, 1918. 

Ice.—Stage-discharge relation affected by ice; gage observations suspended during 
winter.



60 SURFACE WATER SUPPLY, 1918, PART IV. 

Accuracy.—Stage-discharge relation not permanent; affected by ice December to 

March and by shifting control during the rest of the year. 

defined between 35 and 3,000 second-feet. 

Rating curve well 

Gage read to half-tenths twice daily. 

Daily discharge ascertained by applying mean daily gage height to rating table, 
for the period previous to winter, and for the remainder of the year by the shift- 

ing-control method. Records fair. 

Discharge measurements of Canaseraga Creek at Groveland Station, N. Y., during the 
year ending Sept. 30, 1918. 

  

  

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

Feet. | Sec.-ft. Feet. | Sec.-ft 
Oct, 25 F. D. Barchard........ 12.59 1,200: (| Mar. 13 | E. D. Burchard........ 8.91 314 

YE RTs IR dG 12.50 1,190 21.0... 301 PEA he Teil 9.30 394 
SL [wees AO: on ee, sae de 10. 42 678 ii May 24 |-.--. Ar re 7.61 118 
81 [ezine QO. Sasa Side 10.30 637 |{ June 23 |..-.. QO hr eee was 7.30 88 

Nov. I[...-. QO ra se 9.08 4181 July 15:/._... dosh rats daen ine, 6.64 36 
Mar. 16q|..... A uisiy sss obit aes ho ni 400 || Aug. 24 |..... dos. sh grata iis 6.52 29                   

2 Slush ice in the current and flats below flooded, causing backwater. 

Daily discharge, in second-feet, of Canaseraga Creek at Groveland Station, N. Y., for the 
year ending Sept. 30, 1918. 

  

  

                      

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

474 i i741 BEER RCC 200 95 85 42 32 24 
365 i BA 200 100 70 40 32 26 
328 ET Ea 190 85 60 38 32 26 
292 ASS eds 180 75 a5 38 34 28 
274 A me 130 70 60 36 32 36 

256 JZ... veces 120 65 60 36 30 36 
238 THI ent de 110 70 60 36 Vi 8 RO 
204 3 iil Se ER 120 170 55 36 J ER 
196. 5 Esse 200 95 50 48 60.1... 28. 
100 Vasa eae 140 120 55 70 BR fee via nan 

137 SRE he Ba 200 110 60 5 Bf adeaas 
74 TRE tel 140 120 200 4 i 1 0N ER, 
NM 180 130 120 38 v.81 MEE 
150 fosshaae lit ancl 650 140 90 36 28 ana. 
3 EGE Se SO 650 100 65 36 oS Head 

163. {--:--55- 400 420 95 60 34 AR der 
185 Veoh. on 20 300 75 55 40 20... 

) 1 Ee 00 550 65 44 42 26 36 
s 1% A 300 320 65 44 36 28 80 
189 360 260 100 44 32 22 150 

155s 380 240 190 48 32 28 65 
ADD Vaaatdus 400 220 170 95 32 28 46 
163 oa::00s 300 200 170 75 32 28 40 
EL 240 190 110 65 40 28 40 
139 aa 220 190 85 60 65 28 36 

I Tae 200 |. 150 260 48 42 26 38 
130 os, 170 110 300 50 36 28 40 
1B. .L oo 190 100 160 44 34 24 38 
1h 170 90 150 44 34 24 36 
189:1e.. 00 200 90 120 42 40 22 36 

lik Ey ol x 200: an Ts 10%. 36 REE A 

  

Nore.— Discharge Dec. 9 to Mar. 15 not determined because of ice. Discharge Sept. 7-17 estimated at 
36 second-feet.
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Monthly discharge of Canaseraga Creek at Groveland Station, N. Y., for the year ending 
Sept. 30, 1918. 

[Drainage area, 195 square miles.] 

  

  

  

Discharge in second-feet. 
Jelus Run-off 

: (depth in 
Month. Par inches on 

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

1,610 47 412 2.11 2.43 
9 124 196 1.00 1.12 

650 228 1.17 1.30 
300 65 122 626 72 
200 42 65. 4 335 37 
70 32 39.6 203 23 
60 22 29.4 151 17 

150 24 41.8 214 24           

  

  

CANASERAGA CREEK AT SHAKERS CROSSING, N. Y. 

Locarion.—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 Sept- 

tember 30, 1918. 

Gage.—Gurley seven-day water-stage recorder on the left bank, just below the bridge. 
Datum of gage same as that established on Genesee River at Jones Bridge nedr 

Mount Morris July 12, 1916 (540 feet conservation commission datum). Re- 
corder inspected by Mrs. Wm. 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, 27.9 

feet at 4 a. m. February 21; minimum stage from water-stage recorder, 7.86 at 
6 p. m. August 31. 

1915-1918: Maximum stage from water-stage recorder, 28.92 feet at 1 p. m. 
May 17, 1916; minimum stage from water-stage recorder 7.86 feet at 6 p. m. August 

31, 1918. 

Stage-discharge relation is affected by backwater from the Genesee River to such 
an extent that daily discharge has not been determined. 

Dischcrge measurements of Canaseraga Creek at Shakers Crossing, N. Y., during the year 
ending Sept. 30, 1918. 

  

  

            

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

Feet. | Sec.ft. Feet. | Sec.-ft 
Nov. :1 |-E.D., Burchard. .-....: 15. 44 1,910 || Feb. 14 | E. D. Burchard........ 24.75 1, 650 

173. W. Moulton...........! W.74 1,623 V Mar. 161. ..200...c.c. cn. nels 22, 82 5,620 
Q|-i..l 11s TR SURRY eR Soh 12. 62 980 || May 23 |..... doi... .cioven. ie 9.79 421 

Feb. 13q| E. D. Burchard........ 24.97 | —1,640 || July 15 |..... LL REN RT We 8.70 157   
  

a Measurement shows flow upstream due to backwater flow from Genesee River caused by ice jam near 
Jones Bridge.
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Daily gage height, in feet, of Canaseraga Creek at Shakers Crossing, N. Y., for the year 
ending Sept. 30, 1918. 
  

  

Q
O
 
©
 
=
O
 

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

14.901 9.98| 9.48 10.....%% 20.15.1- 9.71 9.36.1 9.10.1 8.63 1 8.22 8.29 
12.92% 9.8981 9.46 1. ..... 22.61 9.77{. 9.33 83.94 8.617 3,18 8.29 
11.26 9.52 0. 52 121.15 9.75 9.26 | 8.85 | 8.54 8.16 8.23 
10.71 9.48 1:90.42. 1... ..-- 17.98] 9.661 9.24 8.75) 8.40 8.00 8.26 
10.29 | 9.41 0.42 cai 16.48 | 9.53 | 9.20 | 3.73 { 8.52| 8.20 8.18 

10-11 9.42 | 9.31 9.204 18.95 |. 9.40 | 9.18] 8.75 | 8.41 8.32 8.35 
10.01 9.32 | 9.41 9.35 | 18.16 | 9.31 9.13 | 8.79 8.42 | 8.26 8.36 
9.88] 9.45] 9.40] 9.39 | 14.30 | 9.32 | 9.77 | 8.74 | 8.46 | 8.20 8.49 
9.74] 9.48] 9.35] 9.50 { 11.64 | 9.67] 9.42 | 8.65 | 8.37 | 8.36 8.48 
9.56] 8.88] 9.48] 9.83: 16.28 | 9.51 9.63 | 8.69 | 8.59 | 8.36 8.45 

942 1°9.72 1 9.74 n¥0.81 1-18.39 |..." 10.10 | 8.70 | 8.61 | 8.39 8.45 
9.521 .°9.78 1 9.52.115.94'| 18.36 |. ...-- 9.68 | 9.49 | 8.54 | 8.41 8.37 
9.46 | 9.85 | 9.51 20.97 | 19.90 | 9.70 | 9.68 | 9.38 | 8.50 | 8.50 8.25 
9.42 | 9.8 | 9.52 [24.19 | 24.02 | 11.94 | 9.82 | 9.01 | 8.49 | 8.46 8.49 
9.42 | 9.88 | 9.55 | 24.53 | 26.68 | 15.04 | 9.53 | 8.90 | 8.49 | 8.41 8.61 

9581 9.72 9.56.1 24.03. 122.14 {12.99 9.33! 8.761 38.37 | 8.40 8.51 
9.70 | 9.681 9.70(20.97 116.76 { 11.78 9.22 8.79 8.32 | 8.44 8.95 
9.54 9.68) 9.821 17.65 113.47 ; 14.04 | 9.08 8.74) 8.27 | 8.42 9.02 
9.58 4::9.62 1 9.601.15:51 § 11.96: 1:12.35: |: 19.02 (- 8.70] ‘8.2L | 8.41 &.56 
9.5511.0.62 1°09 53 95.93 1:12.90 { 10.89 {9.17 | 8.63! "8.16./. 3.30 8.96 

9.62 |10.02| 9.58 | 26.88 | 12.19 | 10.38 | 9.90 | 8.62 | 8.16 | 8.20 9.95 
9.56 110.451 9.55 1 23.56 112.021 10.70 ; 9.47] 3.93) 3.05 8.15 8. 64 
9.52 | 9.90 | 9.50 | 21.94 | 11.45] 10.50 | 9.70 | 9.09-| 8.07 | 8.14 8.7 
9.50. 10.17 9.47. 17.59]... ..-. 10.14 9.57 8.97 8.05 | 8.16 8.9 

19.42 110.94 9.49 ['16. 75). oe. 9.92] 9.20 8.850] 8.53] 8.20 8.7 

9.46 | 10.87 | 9.51 | 23.40 | 10.08 | 9.68 | 10.53 | 8.72 | 8.22 | 8.22 8.7 
9.49 1 10.10 | 9.55 | 23.90 | 9.86 9.49 | 10.79 | 8.64 | 8.16 | 8.15 8.7 
9.52 9.80 9.50] 21.54 9.82 9.32 9.78( 8.64 8.14] 8.09 8.7 
9.6514 0-50 { 10.58) -s72 9.84 | 9.20 | 9.38| 8.63 | 8.20 | 8.07 8.7 
9.72 9.32 0.58 [..5...- 9.74.1 9.231 :9.50.] .8.64 |. 8.17. ...8.15 8.66 

Sesh ae I RSE! TS Ky HD Cl WEE! 15 i Jt Cl el el eer                           
  

NoTteE.—Gage heights Oct. 20 and 21 estimated by comparison with records on Genesee River at Jones 
Bridge. Gage heights Nov. 10 to Dec. 18, and Dec. 29 to Jan. 16 from observations on staff gage. 

KESHEQUA CREEK AT CRAIG COLONY, SONYEA, N. Y. 

LocaTtioN.—About 200 feet downstream from private highway bridge on grounds of 

Craig Colony at Sonyea, Livingston County. 
DRAINAGE AREA.—69 square miles {measured by engineers of the State conservation 

commission). 
RECORDS AVAILABLE.—OQOctober 31, 1917, to September 30, 1918, at present site; July 

«22,1910, to December 31, 1912, at a site about 200 feet upstream, and from August 
29, 1915, to October 31, 1917, at a station about 1 mile downstream near the 

Delaware, Lackawanna & Western Railroad bridge. 

Gage.—Vertical staff gage in three sections on retaining wall on left bank just above 
the concrete weir; read by A. J. Porter. 

DiscHARGE MEASUREMENTS.—Made from downstream side of the private highway 
bridge or by wading. 

CHANNEL AND CONTROL.—Double-crested concrete weir built by Craig Colony for 

maintaining water level for their pumping plant; permanent. 
EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record at 

present station, 5.9 feet at 6.30 a. m. March 14 (discharge, about 3,700 second-feet); 
minimum stage recorded, 0.13 foot at 8 a. m. August 20 (discharge 0.7 second-foot). 

Ice.—Stage-discharge relation slightly affected by ice. 
AccurAacy.—Stage-discharge relation permanent, except when slightly affected by ice 

from December 10 to February 12 and by use of flashboards on downstream crest 

of dam, August 17-22. Rating curve well defined below 450 second-feet. Gage 
read to hundredths twice daily. Daily discharge, except for periods of backwater, 
determined by applying mean daily gage height to rating table. Records good.
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Discharge measurements of Keshequa Creek at Craig Colony, Sonyea, N. Y., during 
the year ending Sept. 30, 1918. 

  

  

    

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

Feet. | Sec.ft. Feet. | Sec.-ft 
Oct. 26. } E. D. Burchard........ 1.60 2451 Feb. 15 1 B.D, Burchard........ 1.70 210 

LR Pig dol. nal 1.33 151 | Mar. 16;..-.- 1 Sane as he 1.30 156 
Nov. 3 -...5 dois... oo 1.00 68 || May 24} J. W. Moutionr........... .64 21 
Dee. 204..... 40. a cise .87 22 1l June 23. { B.D. Burchard........ «52 14 
Jam. -175).: 40s... ci eae . 66 NN Jaly 151..... 40: es .30 3.4 
Feb. 12qi..... 1 A 8.15 1,450 i. Aug. 21 §--.... 80... es .19 1.3             
  

a Measurement made through partialice cover. 
 b Measurement made through complete ice cover. 

Daily discharge, in second-feet, of Keshequa Creek at Craig Colony, Sonyea, N. Y., for 

  

  

  

the year ending Sept. 30, 1918. 

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

[EO Sa ee 105 75 8 6 56 37 26. 20 7.0 5.6 1.8 
! HE Ra CABARET Na 83 54 8 6 197 47 25 17 5i%.5 3.8 2.6 
PETRI OER Ll 66 38 2 5 75 40 231.14 9.3 3.2 3.0 
RR OO St i 56 36 6 5 368 38 201 12 5.6 2.6 2.2 
FASS SERRE Ah 50 34 6 5 115 31 21 12 4.8 4.1 3.0 

LEE TI Se 47 33 6 5 368 26 18 | 14 5.6 6.3 6.8 
Yn AEM SI i SA) 44 33 6 6 7 26 j 9 17 3.8 5.2 3.0 
ADELE anna 36 15 8 6 61 26 79 12 4.1 2.3 2.2 
eri ere es SA 34 26 9 10 “% 40 33 11 3.8 15 3.0 

X08. orn 33 40 12 28 620 28 90 | 13 6.3 7.5 2.5 

31 60 11 190 95 26 81 29 7.5 6.3 2.0 
31 55 15 900 395 32 48 45 4.8 2.4 1.4 
28 48 36 455 395 34 65{ 20 3.4 7.0 3.0 
26 26 36 154 | 1,590 226 70 14 4.1 3.0 4.8 
26 17 ¥7 595 26 190] - 381 11 3.4 2.0 3.8 

; 1 FESR Th rah 29 14 12 61 245 110 29 8.8 4.5 2.2 3.4 
17..5: is smnblnasaginass 28 | 18 hh 30 75 72 23 9.8 4.1 1.6 14 
IB. es 25 22 11 35 72 245 19 %.5 4.8 3.0 9.3 
| HOE UNAEE SA SERRE SE) 17 20 10 245 79 102 18 7.0 3.0 2.0 13 
00. vena a 22 24 9 545 105 68 45 7.0 2.4 .8 21 

Y§ HES rE Ss Be 23 110 9 35 112 60 44 ¥-.9 2.2 1.3 15 
Ly BRE Ot EER 28 90 9 29 112 128 23] 28 2.6 1.4 5.2 
LE AW TE A EL ERA 28 32 8 33 7% 72 40 12 2.6 1:4) 6.3 
VL PT RRR A 22 46 8 43 51 61 23 12 3.0 1.1 4.8 
iy en Par J Ey A MR A 21 110 8 68 51 50 21 7.9 15 1.0 %-5 

1 Pe SE ul SC 24 26 8 425 47 41 207 “5 5.9 «9 7.0 
17 a REE Th lk Bagh HR 22 26 8 * 66 35 36 118 7.0 3.4 1.0 8.8 
oi, PERINAT hr, 32 24 8 68 38 31 44 8.8 1.8 1.4 7.0 
NAC Seas 30 14 Si... 40 26 29 56 9.3 1.2 6.3 
| IRS NR CI ED 51 11 Siiaerais 37 26 48 4.1 9.8 1.0 5.6 
a Le Ra ee si ee 10 6 Reig 0... ro TRIE 9.8 24y....c                         

Note.—Discharge Dec. 10 to Feb. 12 estimated, because of ice, from discharge measurements, weather 
records, study of gage-height graph, and comparison with records for near-by streams.
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Monthly discharge of Keshequa Creek at Craig Colony, Sonyea, N. Y., for the year ending 
Sept. 50, 1918. 

[Drainage area, 69 square miles.] 

  

  

  

  

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

Month. Per inches on 

Maximum. | Minimum. | Mean. square unos 
mile. ea). 

November, | ii C ete Loic nia ut 105 17 36. 6 0. 534 0. 60 
10 TTI i EE SER ONC I Se LL LN 110 10 38.3 555 . 64 
TEI ed BLA RS Re Te 36 6 10.7 155 16 
Hebmary. ..... io across Men aE 900 5 146 2.12 2.21 
March sw. costs oo. nL RO SPR 1,590 35 191 2.77 3.19 
rn ear oie en a Re 245 26 65. 8 . 954 1.06 
I Sa SORE RF cL eRe 207 17 45. 6 . 661 76 
Jone. io iF nN antl BIR Ye ray 45 4.1 13.4 .194 22 
Te NR Ee EE 15 1.8 5.32 .077 09 
2.01 fo ar Aaeliten ERI Oe eo 15 8 3.23 . 047 05 
2 Ty np Re Re Cr i Se te re 21 1.4 5.96 . 086 10         
  

OWASCO LAKE OUTLET NEAR AUBURN, N. Y. 

LocatioN.—On farm of Charles H. Pearce, 2 miles below center of Auburn, Cayuga 
County, and 3% miles below State dam at outlet of Owasco Lake. 

DRAINAGE AREA.—206 square miles (measured on topographic maps) 

RECORDS AVAILABLE.—November 17, 1912, to September 30, 1918. 
Gace.—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 the gage in low water 

and from a cable at the same section in high water. 
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 the 
bed of the stream extends downstream 2% feet from toe of dam. Mean eleva- 
tion of the left end of the dam for a distance of 50 feet is at a gage height 1.28 

feet; the remaining 50 feet of the crest of the dam is at a gage height 2.13 feet 
EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder, 

~ 3.5 feet at 3 a. m. March 17 (discharge 1,100 second-feet); minimum stage during 

year, from water-stage recorder, 1.48 feet at 10 and 11 p. m. October 7 (discharge 
12 second-feet). 

1912-1918: Maximum stage, 6.4 feet during period March 25-30, 1913, deter- 

mined by leveling from flood marks (discharge, 2,750 second-feet); minimum 
stage from water-stage recorder, 1.41 feet at 1 a. m. October 15, 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 
the gaging station is not known. 

REecurLaTIiON.—Large diurnal fluctuation in flow during low-water periods due to 
operation of mills in Auburn; seasonal flow regulated at the State dam 

Accuracy.—Stage-discharge relation permanent except when affected by ice Decem- 

ber 30 to January 10. Rating curve well defined between 1 and 1,700 second-feet. 
Operation of the water-stage recorder satisfactory throughout year, except as in- 
dicated in footnote to daily discharge table. Daily discharge ascertained by 
averaging the hourly discharge. Records good. 

The following discharge measurement was made by E. D. Burchard July 11, 1918: 

Gage height, 2.43 feet; discharge, 254 second-feet.
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poly discharge, in second-feet, of Owasco Lake outlet near Auburn, N. Y., for the year 
ending Sept. 30, 1918. 

  

  

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

| TE TE, 181 534 7 i TETRA al75 434 484 439 41.0000 194 134 
A Me Se aR 184 509 207 Jesus a 170 420 471 407 893 1. ees 205 149 
HR 176 522 261 1... 125 353 468 394 400.0 195 157 
WR ne 181 525 77 BL ASAE 154 317 458 389 402 1. ance 166 156 
OS CO 188 507 2063 1." -. 167 340 422 332 360 1......- 191 159 

Lia aets 158 499 bv MEERA 174 352 434 284 337 Tooseinss 205 147 
pe 0 RNa 48 474 2614. se. 139 427 361 298 332 |.aveess 204 141 
Ae EA 155 458 250: Less 139 506 237 284 296 1..0iau 209 132 
SERRE 209 | a455 254 1... 130 526 239 269 208 1: ...nss 196 149 
0.0005 gerne 212 | a 445 245 ose 114 558 202 214 100 1... a190 150 

Dosa. 8 212 |. a 435 251 145 135 795 301 265 181 188 | a 185 145 
ATT A 273 | a 425 263 172 160 937 335 265 192 166 | @ 180 155 

! 5 are Tg 213 | @ 420 250 124 157 923 336 276 171 168 | a 180 177 
: 7 Sn Ra 205 | @412 196 203 156 921 429 203 179 160 | a 180 183 
RRR SL a, 219 | a 404 249 150 169 931 524 203 161 168 176 96 

10... 211 | a 395 244 163 160 946 539 267 160 171 194 137 
Hien chet vannn 211 3 a 225 156 162 921 560 203 184 162 168 181 
AS eee 211 330 | 2220 161 181 876 596 205 147 161 185 167 
En RA 244 322 214 158 184 784 643 196 171 | a165 175 159 
7. EEE 206 324 205 195 199 748 640 194 175 171 177 188 

11 JE NO AR LRA 64 315 205 193 175 718 612 174 242 181 175 169 
2 FER 232 303 194 | - 176 189 689 622 194 315 191 183 77 
Um Mn 359 309 202 4} 170 591 628 348 258 178 179 124 
PRE ERE aE, 376 298 202 178 173 | a 578 626 396 235 184 | 163 80 
Te yl Ee 428 296 193 153 214 | a 580 580 390 226 | a185 174 137 

PEN ECE 457 285 202 181 262 | a 570 522 O73 bo viamnias al90 | al75 134 
7 AERA, 468 289 202 175 304 | a 560 405 1..808 |. ...... a 190 173 126 
reson ns 452 287 149 152 351 | a550 526 02:0... a 190 167 116 
FEEL ey 492 278 202 HOY......: a 530 516 407 Fo... a 190 167 92 
| ed eee 537 264 | a 202 Heyes... 515 480 402 Lu. a 195 162 138 
4 Sy SR Si 545 (1.50 a 200 3 50 i WR ARRAte S04, uaa 41d 1... a 195 Yd. .aiihs                         
  

a Estimated; no gage height record. 

Nore.—Discharge, Jan. 1-10, estimated 198 second-feet; June 26-30, 216 second-feet; July 1-10, 206 second 
feet. 

Monthly discharge of Owasco Lake outlet mear Auburn, N. Y., for the year ending 
Sept. 80, 1918. 

[Drainage area, 206 square miles. ] 

  

  

  

  

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

Month. Per fn les on 
of . : drainage Maximum. | Minimum. | Mean. Spare area). 

TE SR i Bt a wT Cp We SIE 545 48 268 1.30 1.50 
OVER oie rtd ve ain wenn sions Sewn Saiuminre 534 264 390 1.89 2.11 
December. 5. 5 sl rh df se a aa: 274 149 229 1.1 1.28 
LDL 0 TR Ra Le A SR CHR ebb 203 124 174 . 845 .97 
DE DTANY no rere Tae sane 351 114 178 . 864 .90 
TR AR SS SC a RP pC Si 946 317 626 3.04 3.51 
Ch Rl A A I I a ote en ELE eg 643 202 476 2.31 2.58 
ME Re Rl La ne se Ss aie 439 174 306 1.49 1.72 
LE Are SRR A a ae SE RAR 414 147 247 1.20 1.34 
SE] ee RRR TR ih aR RANE TR Re 160 187 .908 1.05 
2 SER REC SRS Ta RES Oh 209 162 182 . 883 1.02 
aT REAR SR Se Sg 188 7 142 .689 Wy 

Phoyoar.. As oasarad. ae EIT LS, 946 48 284 1.38 18.75           
  

125832°—20—wsp 474——>5
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WEST BRANCH OF ONONDAGA CREEK AT SOUTH ONONDAGA, N. Y. 

LocaTioN.—At highway bridge in South Onondaga, Onondaga County, about 1} miles 

above mouth of creek and 10 miles above Syracuse. 
DRAINAGE AREA.—20.8 square miles (measured on topographic maps). 

RECORDS AVAILABLE.—August 22, 1916, to June 30, 1918, when station was dis- 

continued. 
GAGE.—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. 
EXTREMES OF STAGE.—Maximum stage recorded, 3.34 feet at 7.20 a. m., February 20; 

minimum stage recorded, 1 foot at 7.15 a. m. October 30. 

1916-1918: Maximum stage recorded, 3.34 feet at 7.20 a. m. February 20, 1918; 
minimum stage recorded, 0.90 foot at 6.45 p. m. September 24 and 6.35 a. m. Sep- 

tember 25, 1917. 
Ice.—Stage-discharge relation probably affected by ice. 

Data inadequate for determination of discharge. 
The following discharge measurement was made by E. D. Burchard. 
April 5, 1918: Gage height, 1.76 feet; discharge, 19 second-feet. 

Daily gage height, in feet, of West Branch of Onondaga Creek at South Onondaga, N. Y., 
Jor the year ending Sept. 30, 1918. 
  

  

  

Day. Oct. | Nov. | Dec. | Feb. | Mar. {| Apr May. | June. 

1.62 1.604. 2 1.84 1.88 1.73 1.37 
1.52 LAT. 1.86 1.89 1.67 1.33 
1.45 1.8: con 1.88 1.86 1.61 1.30 
1.39 La) deo: oad 1.79 1.80 1. 65 1.31 
1.37 L340... 2.11 1.79 1.59 1.31 

1.33 Ligon: 2.63 L735 1.58 1.38 
1.36 30 hose. 2. 06 1.74 1.55 1.69 
1.28 A el 1.95 1.81 1.53 1.41 
1.28 22a 1.83 2.45 1.52 1.34 

3 ng 1 FUR RS WR 2.53 1.93 1.59 1.44 

; 7 4 WRENN DR te 2.11 1.96 1.60 1.34 
7 fl SA SE 2.34 2.24 1.95 1.57 1.86 

| FT RE 2.49 2.43 2.39 1-79 1.65 
TAS 2.26 3.03 2.15 1.78 1.51 
0 47 5 pA ON 3.47 2.75 1.93 1.58 1.44 

1.25. seats 2.72 2. 46 1.85 1.51 1.35 
8 Bp PS EN He et 2.49 1.84 1.47 1.33 
I 10 PEERS MR aR 2.21 2.34 1.43 1.32 

1 107 BOR IR 2.04 2.19 2.04 1. 40 1.29 
3.30-5:..... 3.15 2.21 1.89 1.57 1.28 

1.26 12 0a 2.17 2.22 1.92 1.78 1.28 
ag. 2.41 2.17 2.60 1.54 1.51 
1.38 2.06 2.27 1.96 1.61 1.67 
1.30 1.76 1.97 1.93 1.45 1.45 
1.20 2.01 1.97 1.83 1.45 1.37 

1.24 . 1.94 1.78 1. 54 1.33 
1.20 |. . 1.92 1.73 1.50 1.28 
1.23 . 1.85 1.69 1.45 1.29 
1.24 Pn 1.89 1.63 1.46 1.49 
1.32 a 1.88 1.64 1.44 1.80 

Ras at 1.88 {20 wn, 339 {.....=5                   
  

BLACK RIVER NEAR BOONVILLE, N. Y. 

LocaTioN.—At highway bridge 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). 
RECORDS AvAILABLE.—February 16, 1911, to June 30, 1918.
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Gace.—Chain, near center of left span, downstream side of bridge. Staff gage, 
graduated from 6 to 13 feet, on downstream side of right abutment, used for high 

water readings. Gage read by W. D. Charbonneau. -, 
DiscHARGE MEASUREMENTS.—Made from cable about half a mile above gage or by 

wading near cable. 
CHANNEL AND coNTROL.—Rough; full of boulders; permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.6 feet at 5 p. m. 

October 31 (discharge, 4,960 second-feet); minimum stage recorded, 2.40 feet at 
5 p. m. August 26 (discharge about 5 second-feet). 

1911-1918: Maximum stage about 12.5 feet during night of March 28, 1913 
(determined by leveling from flood mark), discharge about 10,000 sotond: feet. 
Minimum stage recorded, that of August 26, 1918. 

Ice.—Stage-discharge relation affected by ice. 

REGULATION AND DIVERSION.—The State dam at Forestport, about 8 miles upstream, 
provides a reservoir with a capacity of about 2 billion cubic feet. During the 
navigation season water is diverted westward from this reservoir through the 

Forestport feeder to a storage basin in Boonville. The Black River canal flows 
north from this basin, entering Black River at the foot of Lyons Falls. A spill- 

way from the basin overflows into Mill Creek, a tributary of Black River. Water 
flowing through this spillway and through Black River canal returns to the river 

below the gaging station, thus passing around it. The Blaek River canal also 
flows south from Boonville, passing out of the Black River drainage 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 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 measured at a private farm 
bridge about 1 mile southeast of Boonville. During September, 1915, two water- 

stage recorders were installed on this canal to obtain a continuous record of the 
flow. This is published as a separate station under the heading “Black River 
Canal, flowing south, near Boonville, N. Y.” 

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

ice December 10 to March 24. 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 height to rating table. Records good, except those for period of ice 
effect which are fair. 

Discharge measurements of Black River near Boonville, N. Y., during the year ending 
Sept. 30, 1918. 
  

    

Gage Dis- "we Gage Dis- 
Date. Made by—  |pojght. | charge. | Date Made by height. | charge. 

Feet. | Sect. Feet. | Sect 
Dec. 19a] J. W. Moulton......... 5.67 318 || Mar. 19a| J. W. Moulton......... 6.85 
Jan. 1le| E. D. Burchard........ 4.69 170 || Apr. 13 | E. D. Burchard........ 6.70 1,400 
Feb. 9b J. W. Moulton......... 4.85 173 | Jane 6 | M. H., Corson...........|  :3.65 92 
Mar. 14e].=.-. 80... a 7.08 586                   

a Measurement made through partial ice cover. b Measurement made through complete ice cover.
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Daily discharge, in second-feet, of Black River near Boonville, N. Y., for the year ending 
Sept. 30, 1918. 

  

  

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

) AR Se 90 | 4,140 680 220 120 | 1,200 | 2,500 | 1,290 145 194 28 119 
Eh 78 | 1,940 630 220 110 850 | 2,385 | 1,210 154 250 42 90 
La a 127 | 1,370 558 220 120 800 | 2,500 | 1,135 136 216 46 66 
SEC Lee 250 | 1,210 450 220 120 850 | 2,385 | 1,210 111 205 49 72 
Be ie 305 | 1,060 335| 200] 100| 900 [2,160 | 1,210 97 | 154 49 90 

CRETE a 490 920 227 190 90 800 | 2.160 | 1,060 97 63 44 70 
7 SR als 735 795 227 190 130 650 | 2,160 920 430 66 36 174 
SioRt nda 680 855 238 190 160 550 | 2,270 855 920 154 24 227 

ene 605 680 250 180 180 600 | 2,270 795 630 558 28 194 
ir Aretha a 580 535 260 170 200 700 | 2,620 735 305 855 56 184 

Vi Sane 580 335 280 220 240 600 | 2,385 795 194 795 84 227 
1c si ntine 558 275 300 440 300 500 | 1,740 795 164 535 70 275 
13... cae 795 250 300 280 460 480 | 1,455 | 1,060 154 174 56 305 

y FIRE an i 1,140 194 320 300 480 600 | 1,740 | 1,545 97 145 61 410 
15. 13. unsimesa 1,140 512 320 340 550 600 | 1,945 | 1,370 90 535 46 535 

T6L Evins 1,140 | 1,540 | 320 | 280 | 550 | 850 | 2,050 | 1,210 63 | 430 44 450 
IRE 1,060 | 1,540 | 320 | 240 | 460 1,200 1,945 | 855 56 | 262 49 410 
IS ar. ns 855 | 1,210 320 200 440 | 1,200 | 1,740 920 40 205 59 630 
NO: i hn: 795 | 1,140 320 190 550 | 1,000 | 1,545 795 36 154 70 795 
Eat 795 855 320 200 650 800 | 1,840 680 38 197 59 990 

1 Dee Tle 795 735 300 180 900 | 1,600 | 1,945 735 35 104 46 | 1,140 
ras 795| 735) 280 | 200! 1,100] 2,400! 1,740 | 855! 205] 111 33 855 
5 Re a Sa LE 735 630 280 200 | 1,100 | 2,400 | 1,545 795 470 63 27 795 
0 TR Re TEE, 795 512 260 180 | 1,200 | 2,200 | 1,545 680 370 66 21 795 
AE 795 450 260 150 | 1,200 | 2,160 | 1,370 680 290 49 11 735 

VL a RE 795 430 240 140 | 1,400 | 2,050 | 1,370 680 262 30 7 795 
DE: conn insrniine 855 | 450 | 220| 140 1,700 | 2,160 | 1,210 | 795 | 227 40 10 795 
ie RR 9 450 | 220 | 120 1,900] 2,380 | 990 | 1,060 | 164 44 26 735 
205 SL 1,940 | 512 | 220 CLR EEN 2,270 | 1,060 | 855 84 49 53 630 
80 se 3,750 535 220 300.5. .nus 2,160 | 1,210 680 275 30 70 605 
. ps 320: es 200 5 LE eda 2,380. [=e 237 ones 36 LB Ra                           
Note.—Discharge Dec. 10 to Mar. 24 estimated, because of ice, from discharge measurements, weather 

records and study of gage-height graph. 

Monthly discharge of Black River near Boonville, N. Y~, for the year ending Sept. 30, 1918. 

  

  

  

    

[Drainage area, 303 square miles.] 

Discharge in second-feet. Runoff 

(depth in 
Month. Par hohes on 

Maximum. | Minimum. | Mean. | square Tome 
ec. ’ 

OCEODOr oor ith tdi dic dint sdanneg. Si 232 4,820 78 961 3.17 3.66 
NO OMI Dar, rrr asa 4,140 194 893 2.94 3.28 
December... oh. en dati, dil AR 680 200 312 1.03 1.19 
nD AR eR EI In Se SE Ss Mh a ER 440 95 203 .670 wll 
Tn EE pe eR Me SE SR 1,900 90 590 1.95 2.03 
Maveh "oo litte al 2,400 480 | 1,290 4.26 4.91 
fo EL ERR ERR ER LOR NES Shea 2,620 990 | 1,860 6.14 6.85 

RS IRS Le NL Sei 1,540 227 919 3.03 3.47 
LE THR eR ie Sp Soe Ea SR 920 35 211 .696 .78 
Joly. oo oom Ti es 855 30 216 713 .82 
ER I FOR ae 84 7 44.8 .148 ay 
Septomber sire es se ee ree 1,140 66 476 1.57 1.75 

gn BRE aE Se CIR 4,820 7 663 2.19 29.68         
  

Nore.—Water diverted past this station by the Forestport feeder not included in the above table.
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BLACK RIVER AT BLACK RIVER, N. Y. 

Locarion.—About one-fourth mile below concrete-arch highway bridge and the power 
plant of Northern New York Utilities Co., and three-fourths mile below village 
of Black River, Jefferson County. 

DRAINAGE AREA.—1,870 square miles (measured on topographic maps). 

RECORDS AvarLABLE.—March 24, 1917, to September 30, 1918. 

Gage.—Vertical staff, in two sections, spiked to large cedar tree on the left bank 
one-fourth mile below highway bridge; a low-water section fastened to rocks 10 
feet upstream; read by Erwin W. Hart. 

DiscHARGE MEASUREMENTS.—Made from a cable 100 yards above the gage. 

CHANNEL AND cONTROL.—Solid rock. 
EXTREMES OF DISCHARGE.—Maximum stage recorded, 12.3 feet at 8.40 a. m. April 

4 (discharge, 16,300 second-feet); minimum discharge, 440 second-feet, January 20. 
1917-1918: Maximum stage recorded 13.4 feet from 6 p. m., April 4, to 7 a. m., 

April 5, 1917 (discharge, 19,300 second-feet); minimum stage recorded, 1.05 feet 
at 2.45 p. m. Sunday, July 29, 1917, during a current-meter measurement (dis- 
charge about 16 second-feet). 

Ice.—Stage-discharge relation affected by ice. 

REGuLATION.—Seasonal distribution of flow is regulated by Beaver River flow, Fulton 

Chain Lakes, Forestport reservoir, and other storage reservoirs in the upper part 
of the drainage basin. Some diurnal fluctuation at low stages due to mills and 
power plants above the station. 

Diversions.—Water is diverted from Black River into the Forestport feeder at For- 

estport. A part of this water returns to the river through various spillways and 

through the Black River canal (flowing north); the rest passes out of the drain- 
age basin through the Black River canal (flowing south), the record at the station 
on Black River canal (flowing south) at Boonville indicates the amount of this 

diversion. See also “Regulation and diversion” in description of station on 
Black River near Boonville. 

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

7 to February 19. Rating curve well defined between 500 and 18,000 second-feet. 

Gage read to tenths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table. Records good except for days of low discharge 
when they may be poor. 

Discharge measurements of Black River at Black River, N. Y., during the year ending 
Sept. 30, 1918. 

  

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

Feet. | Sect. Feet. | Sec.-ft. 
Jan. 14e¢| E. D. Burchard........ 5.78 1,340 | Mar. 18 { J. W. Moulton......... 6.20 3,930 
Feb. 13a| J. W. Moulton......... 5.28 1,370 { Apr. 6 E. DD. Burchard........ 11.32 | 14,300 
Mar. 14 |..... QoL... ie as 6.20 3,760 :               
  

aMeasurement made through partial ice cover.
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Daly discharge, in second-feet, of Black River at Black River, N. Y-., for the year ending 
Sept. 30, 1918. 

  

  

                            
Note.—Discharge Dec. 7 to Feb. 19, estimated because of ice from discharge measurements, weather rec- 

ords study of gage-height graph, and comparison with records for Black River near Boonville. 

Monthly discharge, of Black River at Black River, N. Y., for the year ending Sept. 30, 1918. 

[Drainage area, 1,870 square miles.] 

  

  

  

  

Discharge in second-feet. Bimmoft 

(opin in 
Month. inches on 

; os Per drainage 
Maximum. | Minimum. | Mean. | square area). 

e. 

J EC TR Ge a J A SR 9,170 1,570 4,450 2.38 2.74 
NOVEmMPer i vei i cies addins vans tas 12,600 1,900 4,370 2.34 2.61, 
TL RR RE SRR OE 2,600 1,000 1,850 989 1.14 
JOAMARY. 2c he Lh un caeons an siin ann bons sins nae 2,400 440 1,410 .754 | .87 
FODINANY -: . cio s tans aac intent. cer te. 240 7,990 750 3, 550 1.90 1.98 
Mageh. i. ite isa ainda ELL ads 11,100 2,990 6, 520 3.49 4.02 
APT a rs Be vans ns os Aran mE te 16, 000 5,510 10, 300 5.51 6.15 

OY aoe nad oh pa ee Ls 8,370 3,670 5,860 3.13 3.61 
i Ri Rs Re RNG SR EL 5,840 1,570 3,080 1.65 1.84 
Yale eco rs ors i eis 3,670 810 2,050 1.10 1.27 
Ne RR ay 1,900 845 1,160 620 71 
Soom BRL i eR sie mre 4,870 560 2,030 1.09 1.22 

POV EAT . . occas avenn sass srr ssn ness 16,000 440 3,880 2.07 28.16            
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FORESTPORT FEEDER NEAR BOONVILLE, N. Y. 

Location.—At lower end of feeder, above point at which it enters basin at Boonville. 
Recorps AvArLABLE.—Qccasional current-meter measurements 1900 and 1905-1915; 

continuous record October 30, 1915, to September 30, 1918. 
Gaces.—Two Gurley seven-day water-stage recorders, with natural scale for gage 

heights. Gage No. 1 is at the downstream end of the left abutment of the steel 
highway bridge in the village of Hawkinsville; gage No. 2 is on the left bank just 
below a farm bridge, about a mile above the basin at Boonville; the gages are 
about 2.53 miles apart. These gages and the two gages on Black River canal 

(flowing south) near Boonville are all set at the same datum. Recorder at gage 
No. 1is inspected by Mrs. Anna Zwahlen and Charles Nugent; that at gage No. 2 

is inspected by Charles Nugent. 
DiscHARGE MEASUREMENTS.—Made from steel highway bridge at gage No. 1 in Haw- 

kinsville. 
DETERMINATION OF DISCHARGE.—Daily discharge determined by Chezy formula. 

The coefficient, ¢, computed from each current-meter measurement, is plotted with 

reference to the date of measurement. A smooth curve drawn through the plotted 
points shows the variation of ¢ through the season, and the coefficient for each 

day is taken off the curve. The other factors in the Chezy formula are obtained 
from gage-height records and the cross section of the canal. 

Diversions.—A spillway takes water from the feeder just below gage No. 2, discharg- 
ing it into Mill Creek, which enters Black River below the gaging station at 

Boonville. Other spillways above Hawkinsville discharge into Black River 
above the gaging station. There are no spillways between gage No. 1 and gage 

No. 2. The sum of the flow at this station and that of Black River near Boonville 
indicates the total run-off of Black River above the station near Boonville. The 

way in which water is diverted from Black River is briefly described under 
“Black River near Boonville” (pp. 66-67). 

Ice.—There is usually no water in the canal during the winter, but water was observed 
in the canal several times during the winter of 1917-18, and occasional current- 

meter measurements of the discharge were made. See table of discharge measure- 
ments. 

Accuracy.—Records good except for days on which the discharge varies widely from 
the mean, for which they are fair. 

Discharge measurements of Forestport feeder near Boonville, N. Y., during the year 
ending Sept. 30, 1918. 

  

    

  

(rage height Gage height 
(feet). Dis- (feet). Dis- 

oy charge ; — charge Date. Made by (second- Date. Made by (second 

Gage | Gage | feet) Gage | Gage | feet) 
No. 1.| No. 2. No. 1. |No 

Oct. 25 | O. W. Hartwell ..| 3.254 | 1.934 239 || June 27 | J. W.Moulton..| 3.002 | 1.592 241 
Nov. 13 | E.D. Burchard. .| 3.240 | 1.877 262 7 i AP Tir ARERR 3.026 | 1.625 246 

13 ao dosh Sal 3.239 | 1.876 262 ||. July 18]..... do.......q. 3.122 | 1.776 237 
Feb. 92. W. Moulton. ..|...cc.of--5-5 60 1S. Jc’ AO, resi ven 3.124 | 1.779 243 
Mar. 14¢..... 1 A FT OL a Heaney 21 || Aug. 15 | C.C. Covert....| 3.044 | 1.724 201 

194]..... [REAR SE DR TT 23: 1 Sept. 7 |... «wn AO cc ode ds 3.526 | 2.005 254 
APL 13 LM. EH. Carson... Joo ite fuss ise 40 20 | O. W. Hartwell.| 3.627 | 2.057 291 
June 6 1..... do..=5 0 3.222 | 1.858 281                       

a Measurement made through complete ice cover.
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Daily discharge, in second-feet, of Forestport feeder near Boonville, N. Y., for the year 
ending Sept. 30, 1918. 

  

  

  

Day. Oct. | Nov. | June.| July. | Aug. | Sept. Day. Oct. | Nov. | June.| July. | Aug. | Sept. 

| Dr VRE 266 | 235| 134 | 246 | 238 LET TE pn SR Ln CR 238 | 243 | 197 247 
Do dre sicshe es 255 | 227 | 194 | 292 | 221 Uh ERE PRE Le, 236 | 236 | 195 243 
Eas eda 0| 246 | 238 | 307 | 216 vy Bb Ren en Ha Boa 235 | 238 | 179 240 
45 -aet., 246 | 239] 226 255] 207 LN 10.0 ih etl ote 255 | 234 | 220 219 
Dscaratnser 248 | 271) 237 254 | 212 228 1 20: <0, 201 fees 240 | 224 | 217 260 

  

  

  

                        
  

NortEe.—Discharge, Oct. 11-19, estimated at 240 second-feet; Nov. 15-30, 250 second-feet. 

Monthly discharge, in second-feet, of Forestport feeder mear Boonville, N. Y., for the 
year ending Sept. 30, 1918. 

  

  

              

Month. Maximum. | Minimum. Mean. Month. Maximum. | Minimum. | Mean. 

Ogctober---.-.--- 273 214 204: Jaly............ 307 198 239 
November. .... 300 227 255. Augnst....:---- 238 179 218 
Jone... .....5. 265 134 235 || September-..... 260 i 193 228 

  

BLACK RIVER CANAL (FLOWING SOUTH) NEAR BOONVILLE, N. Y. 

Locarion.—Slope station in summit level of Black River canal near Boonville, Oneida 
County. 

RECORDS AvAILABLE.—Occasional discharge measurements 1900, 1905 to 1915. Con- 
tinuous record September 16, 1915, to September 30, 1918. 

GaGEs.—Gurley seven-day water-stage recorders with natural scale for gage heights, 
1.81 miles apart. These gages and two gages in the Forestport feeder near Boon- 

ville are all set at the same datum. Gage No. 1is located on the right bank (oppo- 
site tow path) about 50 feet downstream from the collector’s office in Boonville. 

Gage No. 2 is located on the right bank opposite tow path) about 300 yards above 
Lock 70 and 50 yards above the spillway from the canal in Lansing Kill. Record- 

ers inspected by Philip Joynt and Charles Nugent. 
DiSCHARGE MEASUREMENTS.—Made from the steel and concrete highway bridge in 

the village of Boonville, a short distance below Gage No. 1. : 
DETERMINATION OF DISCHARGE.—Daily discharge determined by use of Chezy for- 

mula. The coefficient, ¢, computed from each current measurement is plotted 
with reference to date of measurement. A smooth curve, then drawn through the 
plotted points, shows the variation of ¢ through the season and the coefficient for 

each day is taken off the curves. The other factors in Chezy formula are obtained 
from gage-height records and cross section of canal. 

Drversions.—There are no diversions between gage No. 1 and gage No. 2. This 

station indicates the amount of water diverted from the Black River drainage into 
the Mohawk River drainage for canal purposes. For brief description of way in 
which water is diverted from Black River, see ‘‘Black River near Boonville.”
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RecuraTION.—Flow in the canal is regulated by the operation of the 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 the frozen season. 
Accuracy.—Records good. 

Discharge measurements of Black River canal ( flowing south) wear Boonville, N. Y., dur- 
ing the year ending Sept. 30, 1918. 

  

    

  

  

Gage height Gage height 
(feet). Dis- (feet). Dis... 

Date. Made by— si Date. Made by— charge 
(sec.-ft.) (sec.-{t). 

Gage | Gage Gage | Gage 
No. 1. | No.2. No. 1. | No. 2 

Oct. 26 | O. W. Hartwell .| 1.465 | 1.200 151 || June 27 | J. W. Moulton...| 1.457 | 1.345 126 
Nov. 13 | E. D. Burchard .| 1.550 | 1.286 175 27 (esas dono 1.395 | 1.328 111 

18 lewevs 40... 00. 1.526 | 1.279 168 27 {ecw AO. Dennis 1.285 | 1.085 163 
, of 40: ceesins 1.500 | 1.278 168} July 18i..... do...-.J..... 1.462 | 1.262 156 
Hi... Jo PAN 1.506 | 1.291 170 815 mim 00, -.0cnsnnn L456 | 1.255 153 
1d... <.40. encore 1.502 | 1.285 165 || Aug. 16 | C. C. Covert..... 1.486 | 1.196 164 

June 7 | M. i ry ...] 1.415 | 1.258 146 || Sept. 20 | O. W. Hartwell..| 1.62 | 1.29 - 168                     

Daily discharge, in second-feet, of Black River canal ( flowing south) wear Boonville, N. Y., 
Jor the year ending Sept. 30, 1918. 

  

    
Day." Oct. | Nov. | June.| July. | Aug.| Sept. Day. Oct. | Nov. | June. July.| Aug.| Sept. 

| Seis nis 182 173] 100] 165 159 Ls TAGE an Bs A, 177 150] 155 144 
| EAP 1841 182 217] 177 163 be gl yo SERRE WES SER 173 | 149 158 160 
(ERE 1799} 175) 202; 181 153 0 gL RN TI Ly 173 | 145] 143 173 
diana, 179.0 ‘177: 205} 1547 166 h 51 TRL EERIE LW Sra A 173 | 143] 162 158 
Aa 1731-197 195] 135] 165 173 11 20. . cians viafminssiilvnnsss 176 | 136; 162 166 

Qc nisnn, 179 199 | 227 140 150 1550 2h ciaauaas ¥48{..:::0 178 133 162 159 
Mas censuin: 186] 184 | 1824 157 153 160i 22. co innivavn 57 aca. 159 | 151 162 154 
8c rens 179 | 199 | 194 | 153 | 160 URRY Eat 166 1.x 170 | 167 | 169 144 
| FIRST 1781 102] 1864 157 | 169 166 11°24... na 176.1... 171 162 | 166 136 

10... 5.504% 183) 184 | 179] 160 | 168 156 71-25. ccssenne 1771 2 naa 165 | 162 | 169 142 

) 1 SI Sree 194 | 180 | 184 | 168 | 162 153 260.0 samen 190 1{--.... 163 | 151 161 132 
2a. osn 173 | 180 | 188 | 140 | 158 ¥83 iy 27. coinnnnes 17 §.-....- 151 165 | 157 166 
18. .on aves 171 1851 184; 138; 164 166i 28. .onarnnvn PL RAE 161 158 | 160 165 
1 rnin Neel 181 195 153 (157 158:029......00-. 186. 5.v 157 156 | 164 143 

1 ETE ONSRE IR Ge! 182 156 | 157 1531130. . vee avi 108.0... 146 | 149) 165 139 
Ra 182. 0 co cileesens 152 1+ X72 [a nnes                               

NotE.—Discharge estimated as follows: Oct. 14-20, 175 second-feet; Nov. 15-30, 180 second-feet. 

Monthly disehrge, im Soon. -feet, of Black River canal (flowing south) mear Boonville, 
. Y., for the year ending Sept. 30, 1918. 

  

  

              

Month. Maximum. | Minimum. | Mean Month. Maximum, | Minimum. | Mean. 

October... ...-.- 198 148 6h July... ...2..... 181 133 154 
November. .... 199 173 182 {| August........ 172 143 161 
June: oii 227 100 177 || September..... 183 132 158 
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MOOSE RIVER AT MOOSE RIVER, N. Y. 

Location.—In 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, 1918. 

Gace.—Staff in two sections on the left bank; read by H. W. Hoch. The gage datum 
was lowered 0.17 foot on February 28, 1903, and again 5.00 feet on January 1, 1913. 

DiscHARGE MEASUREMENTS.—Made from a cable a short distance below the gage. 

CHANNEL AND CONTROL.—Cobblestones and boulders; fairly permanent. Current 
smooth, depth comparatively uniform. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.8 feet at 8 a. m. 

October 31 (discharge, 6,680 second-feet); minimum discharge 65 second-feet 

January 31. 
1900-1918: 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 July 21, 23, 25, 26, and 27, 1913 (dis- 

charge about 42 second-feet). 
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 flow affected by opera- 

"tion of the State dam at Old Forge. This regulation is indicated by a record 

from station ‘Middle Branch of Moose River at Old Forge.” 
Accuracy.—Stage-discharge relation practically permanent except as affected by 

ice December 8 to April 16. Rating curve fairly well defined between 100 

and 5,500 second-feet. Gage read to half-tenthe twice daily. Daily discharge 
ascertained by applying mean daily gage height to rating table. Records fairly 

good except for periods of ice effect or low discharge, for which they are fair. 

Discharge measurements of Moose River at Moose River, N. Y., during the year ending 
Sept. 30, 1918. 

  

  

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

Feet. | Sec.-ft. Feet. | Sec.-ft. 
Get: «5 B.D; Borchard::.... = 6.61 488 || Mar. 13b| J. W. Moulton......... 8.63 568 
Dec. 18a J. W. AO 6.50 277 J. Apr..124 E.D. Burchard. ...... 9.08 1,910 
Jan. 10b| E. D. Burchard.. > s} 6 70 151 12 1M. T. CarSON.sevcrsenaf. 5-99 1,820 
Fob, sbiJ. W.Moulton......... 8.0 284                 
  

a Measurement made through partial ice cover. 
b Measurement made through complete ice cover.
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Daily discharge, in second-feet, of Moose River at Moose River, N. Y., for the year ending 
Sept. 30, 1918. 
  

  

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

Sener ME 460 | 2,660 441 360 170 | 1,100 800 | 2,760 625 369 202 540 
! TG ER SLR 369 | 2,000 441 280 240 950 | 1,500 | 2, 670 | 1,330 216 500 
ENN 274 | 1,830 404 240 180 650 | 2,600 | 2,180 540 810 230 422 

dob nd. 441 | 1,590 386 300 110 950 | 2,600 | 1,910 422 715 230 189 
£7 Sie SAA fhe 580 | 1,320 336 280 200 700 | 2,400 | 1,590 369 625 176 352 

Gardin ou) 810 | 1,200 352 260 220 600 | 2,000 | 1,590 369 404 151 259 
7 RR 715 | 1,140 220 260 75 550 | 1,800 | 1,520 670 386 151 230 
Sef 580 | 1,020 | 340 | 200| 280 | 600 [2,200 | 2,180 | 1,080 | 386 | 151 422 
Ox. adidas 500 96 380 190 110 550 | 2,600 | 2,270 422 126 422 
10... Fi 500 965 400 150 170 750 | 2,400 | 2,270 860 441 189 259 

Boa 460 910 440 220 160 600 | 2,200 | 2,180 860 715 230 176 
1 1 Ae AE, 3186 860 400 220 180 600 | 1,900 | 1,830 860 760 176 336 
: 2 Pha Re GIL 0 5 860 550 220 200 550 | 1,500 | 2,180 | 1,200 810 202 386 
: I. nnd 1,080 760 340 170 360 600 | 1,200 | 3,170 | 1,020 860 164 460 
15.001 an 715 360 240 360 550 | 1,500 | 2,460 860 810 151 441 

1 CE 1,260 | 625| 440 | 260 | 400| 600 | 1,900 |1,910 | 760 | 670 | 259 852 
1 IRAE ee SA 1,140 670 420 240 380 500 | 3,060 | 1,670 670 580 336 860 
ER 860 670 280 360 400 600 | 3,170 | 1,260 625 670 320 | 1,260 
X09 ia 715 670 440 260 340 600 | 3,060 | 1, 500 625 202 | 1,260 
0: sive coin sant 1,830 | 670 | 340 | 180 | 550 | 550 | 2,560 [1,020 | 404 | 540 | 151 | 1,140 

y : SEMBPTIRY ERY Rad 1,380 540 280 280 700 750 | 2,360 | 1,260 404 386 164 | 1,200 
DD caves he 1,200 500 280 440 | 1,110 850 | 2,860 | 1,140 500 336 189 | 1,380 
v5 SIE YR 1,080 500 280 240 1,200 | 2,860 | 1,080 670 289 289 | 1,140 
Tra A AP COE 500 240 100 750 | 15200 | 2,460 810 810 274 274 | 1,140 
2 FR 860 500 240 220 850 | 1,100 | 2,180 860 580 259 230 | 1,080 

BO re iivedeinss 1,140 | 460 | 180 | 150 | 850 | 1,000 |1,910| 860 | 580 | 230| 259 | 1,020 
a SR os 1,080 500 420 180 | 1,100 900 | 1,83 860 369 216 259 | 1,080 
D8 hr incnuininn 5 441 | 400 | 170 1,100 | 750 | 1,910 | 1,080 | 320 | 244 | 259 | 1,200 
yi AREA 1,590 404 320 300: AL. 700 | 2,090 910 336 230 230 | 1,140 
80... 500 300 70... al. 700 | 2,360 810 176 244 259 910 
Soil. Sovinaosan 5,170... 280 85) 08 00... ol 7 1) Ena 274 230 fon cian                         
  

NorEe.—Discharge Dec. 8 to Apr. 16 estimated, because of ice, from discharge measurements, weather 
records, study of gage-height graph, and comparison with records for Black River near Boonville. 

Monthly discharge of Moose River at Moose River, N.Y., for the year ending Sept. 30, 
1918. i 

[Drainage area, 370 square miles.] 

  

  

  

  

Discharge in secend-feet. 
% Run-off 

(depth in 
Month. inches on 

Per drain; Maximum. | Minimum. | Mean. | square sihage 
mile area). 

5,170 274 1,070 2.89 3.33 
2,660 404 2.43 2.711 

550 180 358 .954 1.10 
440 65 231 .624 .72 

1,100 75 446 1.21 1.26 
1,200 500 742 2.01 2.32 
3,170 2,190 5.92 6.61 
3,170 715 1,630 4.41 5.08 
1,200 176 629 1.70 1.90 
1,320 216 513 1.39 ° 1.60 

336 126 215 .581 .67 
1,380 176 719 1.94 2.16 

5,170 65 802 2.17 29.46         
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MIDDLE BRANCH OF MOOSE RIVER AT OLD FORGE, N. Y. 

LocaTrioNn.—About 300 feet below highway bridge and 400 feet below State dam at 
Old Forge, Herkimer County. 

DRAINAGE AREA.—51.5 square miles (measured on topographic maps). 
REcorDs aAvarLABLE.—November 9, 1911, to September 30, 1918. 

Gage.—Vertical staff on left bank, 300 feet below highway bridge; read by Jacob 
Edick. 

Di1scHARGE MEASUREMENTS.—Made from highway bridge or by wading. 

CHANNEL AND cONTROL.—Bed, near the gage, composed of stone and gravel. Control 
is rock ledge about 200 feet below gage; practically permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.0 feet at 8 a. m. 
and 3.30 p. m. May 13 (discharge, 530 second-feet); minimum discharge, 16 second- 
feet June 23. 

1911-1918: Maximum stage recorded, 6.3 feet on March 28, 1913 (stage-discharge 
relation affected by backwater from Moose River); discharge computed from 
records at dam, 760 second-feet. 

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

REecuLATION.—Flow controlled by dam. 
Accuracy.—Stage-discharge relation practically permanent between dates of shift; 

not affected by ice. Rating curve 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 height weighted on days of changing gates, from 
records of gate opening at dam. Records good except those computed from ois 
openings at dam which are fair. 

Disdherge measurements of Middle Branch of Moose River at Old Forge, N. Y., during the 
year ending Sept. 30, 1918. 
  

  

      

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

: Feet. | Sec.-ft. Feet. | Sec.-ft 
Oet. 4) E.D. Burchard........ 1.81 97 j' May 111-7. W. Mounlion......... 3.68 4 

fled 0. i 2.20 149 11.1 E. D. Borchard........ 3.79 493 
5 i 40: 2.42 182 ALJ. W. Moulton... 2.58 177 
5 ifn as 40. 1.39 36 || June 24 |..... AO... 1.20 28 
5 {=.u QOL. a 1.32 Bh Ue Goes... ia 1.77 83 

Apr. 11 | M. H. Carson.. sea) 2.40 137 240... dQ. 2.33 163 
114B.D. Burchard. . eS isecy 1.86 85. July A61..... G0. semi a 2.76 212 

May. 31 t.eeed Q0.00etns cisistn 3.39 382            
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Daily discharge, in second-feet, of Middle Branch of Moose River at Old Forge, N. Y., for 
the year ending Bert 30, 1918. 
  

  

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

: SAR RUS SAR Ba 98 280 49 58 143 130 130 232 63 34 34 104 
CNR aR 98 311 51 56 136 130 136 232 53 25 34 104 
| BERANE 98 290 52 58 136 130 106 232 35 31 28 104 
URIS aR 98 290 52 57 136 130}. 115 232 27 32 27 104 
Gecn hraecane-s 98 290 52 57 136 130 115 232 38 33 27 104 

| LEME SRL 98 280 54 57 136 130 125 223 126 34 27 104 
ARMIES ARRAS 98 280 57 57 136 130 115 214 36 40 28 104 
SRE I DN 98 280 57 57 136 130 115 214 58 42 28 98 
| RE Ae 98 280 56 58 136 130 125 63 36 29 98 

¥0ic. fc sites 98 280 56 58 136 130 135 378 220 36 31 98 

; ¥ igs AAI STL 98 280 58 56 136 130 135 378 311 43 33 98 
Lb ERE A S 98 280 58 56 136 130 135 378 241 74 32 98 
1.0000 98 270 58 56 130 130 135 451 36 31 98 
TG 98 260 59 56 130 130 150 530 63 223 31 98 

i LEC 104 250 63 60 130 130 150 503 74 298 32 110 

3 i ER 104 270 63 60 130 130 150 402 74 324 30 98 
Mr ns, 104 250 63 59 130 123 165 280 53 272 29 98 
Sic. ais 104 250 63 59 130 123 165 184 41 200 29 104 
19... 98 165 63 59 130 123 135 141 35 36 27 104 
Bsa Sn 98 58 63 59 130 123 167 141 50 42 75 104 

98 54 61 57 130 123 178 111 126 44 173 104 
98 51 61 57 130 123 324 74 58 173 104 
98 54 60 57 130 123 324 86 16 63 173 104 
98 55 60 57 130 130 324 74 53 63 173 104 

104 56 60 57 130 130 324 63 311 58 165 98 

104 55 60 57 130 130 298 74 241 58 165 98 
104 50 60 57 130 130 298 63 24 58 165 104 
143 48 60 56 130 130 248 21 58 116 98 
165 48 58 86:1. .0n. sn 130 232 175 21 58 98 98 
181 48 58 104... 130 232 53 28 58 98 98 
2141... 0 58 43 1....5 1300s 63 y---.0o0 86 08: lee senvs 

  

                          
Nore.—Discharge Apr. 3-13, 19-28 and May 18 to July 12 determined from special rating curves based on 

discharge measurements made when logs were lodged on the control. Discharge Sept. 21-23 estimated 
because of logs on the control. 

Monthly discharge of Middle Branch of Moose River at Old Forge, N. Y., for the year 
ending Sept. 30, 1918. 

[Drainage area, 51.5 square miles.] 

  

  

  

  

Discharge in second-feet. 
2 Run-off 

(depth in 
Month. Per inches on 

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

OGLODRE, 5s svi ican vs i Ean eds Fan canis 214 98 109 2.12 2.44 
NOVOIADO oo cco i ist bt cae od 311 48 190 3.69 4.12 
DeeombBL:. er. ee rR 49 58 1.13 1.30 
LL a RS MR WONG a RR SS ES 143 56 61.6 1.20 1.38 
OD ALY... ys a or igs Sal 143 130 133 2.58 2.69 
1 EE I ENR ea na 130 123 128 2.49 2. 87 
a 324 106 183 3.56 3.97 
I RE Rn i Bo MOS SA elie J A 530 46 218 4.24 4,89 

LE SRA CR Ny pen SAE Se 311 16 87.1 1.69 1.89 
FEL LR NR SUC BR I SE RE CRE TS Bh El 324 25 87.6 1.70 1.96 
AUEHSG: . a as a, 173 27 72.2 1.40 1.61 
September... vo. cA np mb on 110 98 101 1.96 2.19 

AN RL RN LR Sn oe i 530 16 119 2.31 31.31             
BEAVER RIVER AT STATE DAM NEAR BEAVER RIVER, N. Y. 

LocaTioN.—At concrete storage dam at outlet of Beaver River flow, 74 miles west of 

Beaver River post office, Herkimer County, and 7 miles above Beaver Lake at 
Number Four.
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DRAINAGE AREA.—176 square miles (measured on topographic maps). 
REcorDs AvAarLABLE.—May 11, 1908, to September 30, 1918. 

Gaces.—Elevation of water surface in the reservoir is determined by a staff gage in 
two sections, on the west corner of the gage house; read by James Dunbar, gate 
tender. The mean elevation of the crest of the spillway is at gage height 16.96 

feet. Prior to September 28, 1913, 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 distances they have been raised. 

DiscHARGE MEASUREMENTS.— Made from a temporary footbridge at the mouth of 
the outlet tunnel, below the gates. 

DETERMINATION OF DISCHARGE.—Records include the discharge through one or 
more of four 4-foot circular sluice gates, when opened, the discharge over 

the spillway, and the discharge through the logway at the west end of the spillway. 

The sluice gates have been rated by current-meter measurements made at differ- 
ent elevations of the lake, but no measurements have been made of the discharge 
over the spillway or through the logway. Theoretic coefficients based on the 
experiments ! in the hydraulic laboratory at Cornell University have been used 
to compute ratings for the spillway and logway. 

REGULATION.—At ordinary stages the discharge of Beaver River is completely regu- 
lated by the operation of the sluice gates. 

EXTREMES OF STAGE.—Maximum elevation of water surface in reservoir recorded 
during year, 18.5 feet on April 4 and 5; minimum stage recorded 7.85 feet at 8:35 
a. m. February 13. 

1908-1918: Maximum elevation of water surface in reservoir, 19.46 feet on 
March 29, 1913; minimum stage, 2.9 feet on September 29 and October 1, 1913. 

EXTREMES OF DISCHARGE.—Maximum daily discharge during year, 1,900 second- 

feet on April 5; minimum discharge, zero, during periods when gates were closed 
and there was no flow over spillway. 

1908-1918: Maximum discharge, 3,300 second feet on May 2, 1911. 

Accuracy.—Stage-discharge relation permanent. Probably not affected by ice. 
Rating curves for sluice gates well defined. Lake gage read to hali-tenths once 
daily. The accuracy of these computations depends to a large extent on the care 
with which the gates were set to the recorded openings Records fairly good. 

Monthly discharge of Beaver River at State dam near Beaver Rwver, N. Y., for the 
year ending Sept. 30, 1918. 

[Drainage area, 176 square miles.] 

  

  

  

  
      

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

Month. Per inches on 

Maximum. | Minimum. | Mean. | square | drainage 
: mile. areal; 

00 pe Ge A RE COE i i nS Ce 259 200 228 1.30 1.50 
November. =: i. ludiidos oth tit. oo to 536 253 328 1.86 2.08 
December... ... 5... os EC KT ae see 252 238 246 1.40 1.61 
JOMIBYY. oo. polit aah he iN se 237 199 219 1.24 1.43 
ULE a RRR GS MB MER Se Ee 224 166 188 1.07 nil 
Morehie ton dorian tus Dot pd sha BL SF 338 227 245 1.39 1.60 
Aptis. .o. tit oe ee AT 1,900 536 1,100 6.22 6.94 
A a 1,260 552 846 4.80 5.53 

ums. ol Et nL I 835 173 475 2.70 3.01 
Jay eo a a reir ime 363 160 237 1.35 1.56 
AMBUSE.. - Coss Co ae IR LR dha ET 253 218 237 1.35 1.56 
TLE RR EN SOREN BT a SRC a 221 194 208 1.18 1.32 

LITE AL pore Siete ds Slee feb Sol 1,900 160 380 | 2.16 23.25 
|     

  

1 TU. S. Geol. Survey Water-Supply Paper 200.
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STREAMS TRIBUTARY TO ST. LAWRENCE RIVER. 

EAST BRANCH OF OSWEGATCHIE RIVER AT NEWTON FALLS, N. Y. 

LocaTioN.—600 feet below lower dam of Newton Falls Paper Co., in 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 the State of New 
York Conservation Commission). 

REecorps AvaiLABLE.—October 6, 1912, to September 30, 1918. 
Gaae.—Vertical staff on left bank about 600 feet above the lower dam; read by Henry 

; Van Waldick. 
DiscHARGE MEASUREMENTS.—Made by wading or from a cable 30 feet above gage. 
CHANNEL AND CONTROL.—Small boulders and rock; covered with waste from pulp 

mill; permanent. 
ExinEns OF DISCHARGE.—Maximum stage recorded during year, 4.53 feet at 5.10 

p. m. May 16 (discharge, 1,240 second-feet); minimum stage is reached nearly 

every Sunday during low-water period when paper mills shut down. 
1912-1918: 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 a dork time during extremely 

cold weather. 
RecuraTioN.—Some diurnal fluctuation in flow caused by the paper mills. Seasonal 

flow largely controlled by storage at Cranberry Lake. 

Accuracy.—Stage-discharge relation practically permanent; not affected by ice dur- 

ing year. Rating curve well defined between 20 and 1,200 second-feet. Gage 
read to hundredths twice daily. Daily discharge ascertained by applying to 
the rating table weighted mean gage heights based on observer’s notes concerning 
operation of paper mills. Records good. 

Discharge measurements of East Branch of Oswegatchie River at Newton Falls, N. Y., 
during the year ending Sept. 30, 1918. 

  

  

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

Feet. | Sec.-ft. Feet. | Sec.-ft 
Feb. 12a] J. W. Moulton......... 2.63 399 || June 25 | J. W.Moulton.......... 2.42 
Apr... 74 B.D. Burchard... .....: 1.31 168 {| July 17 |..... 3 ERR pe 2.09 318 

J ee do... ois 85 94 (gE Qos... an 1.99 296 
y 2) INE QO cinta shims? 1.05 117 YW... QO... ia 1.98 295 

June 25 | J. W. Moulton... .-----= 2.78 508 7 3 {PE NS 1.93 301 
25 foc: Pe PER 4 2.66 473               
  

  
asMeasurement made through incomplete ice cover.
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Daily discharge, in second-feet, of East Branch of Oswegatchie River at Newton Falls, 
Y., for the year ending Sept. 30, 1918. 

  

  

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

§ RRS 148 350 363 22 363 430 460 622 416 326 304 20 
dt Ng 363 315 180 363 363 430 588 810 242 293 304 338 
ro A3 Bam pa T 338 223 214 376 22 22 460 | 1,030 416 20 350 376 
RAL 338 22 272 326 416 460 506 | 1,030 402 20 326 338 
{Panis WOR 315 338 272 338 416 430 522 538 445 326 326 338 

RENE i 350 338 232 22 402 460 416 852 326 20 326 338 
nh ER Se 22 252 252 338 45 445 152 506 389 20 293 338 
Legs eB 430 188 232 350 402 326 522 506 416 376 350 130 
1 Se SR a 402 293 232 338 416 293 490 506 304 262 326 338 

; {) Sur Le 389 163 658 338 22 22 460 571 588 475 350 376 

i 5 SE AREER 376 180 852 315 430 430 416 694 894 293 137 293 
5 Kal OR Se, 350 223 214 315 416 460 430 554 852 376 326 350 

i $I kN 376 205 223 22 430 445 402 894 | 1,120 350 460 430 
; IE Te 171 223 196 326 193 430 144 938 | 1,120 20 389 363 

5 ao 376 252 445 338 460 416 460 | 1,220 | 1,070 304 363 242 

  

1 eh Rel 326 293 338 338 430 445 20 588 293 20 326 339 
5 EIR AR 293 272 363 338 460 490 522 522 242 232 338 326 
YU 363 293 87 350 460 430 445 522 202 282 304 363 
y' PETAR iii 272 304 350 363 22 152 402 490 350 282 363 363 
Re 262 205 363 350 475 430 506 490 326 304 130 282 

VL TIBI 262 223 376 350 430 338 389 282 304 272 416 350 
LOSE Ry J 272 223 522 22 445 445 376 588 326 262 376 376 
SR LR Ey 22 376 363 350 460 460 20 460 315 242 326 338 
IE 75 283 338 204 1 .-.e 445 152 490 304 252 363 293 
re eae 272 363 99 i y-..-.- 460 350 522 293 326 376 522 
Lf ER Se 202. ...-.= 163 252 |.---. 202 \...-.-. A754 cms ve ve 293 338 t nut                           

Monthly discharge, of East Branch of Oswegatchie River at Newton Falls, N. Y., for the 
year ending Sept. 30, 1918. : 

[Drainage area, 166 square miles.] 

  

  

  

  

Discharge in second-feet. 
2 Run-off 

: (depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. | square njinge 
. mile. ea). 

00 UC RRS Le Ae RE ea i iL 430 22 292 1.76 2.03 
NOVO. oh ce Sees Saree $5 ras 376 22 259 1.56 1.74 
HTT] et Meh tp PRR EW Ce 852 22 316 1.90 2.19 
JONMIALY . coi oes si eae Baas med orn ets 376 22 291 1.75 2.02 
CD HAY. ee oe Te aR saa a 475 22 350 2.11 2.20 

Bren oo TR SL a ea La SR 490 22 367 2.21 2.55 
Aprils i a A 554 20 399 2.40 2.68 

ed EN aR Ee A Ce Ra Ses 1,220 282 692 4.17 4,81 
Jue. cnt an el Can a RR 1,120 202 491 2.96 3.30 
Faby ee a i a EES 475 20 248 1.49 1.72 
BT RS ees SS OBE TRE Se 4 460 130 325 1.96 2.26 
LL i eS EL LAR Seni RE Lr De ae 522 20 338 2.04 2.28 

The year. . outils osrvivasnvivns neon 1,220 20 364 2.19 29.78             
Norte.—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. 

LocatioNn.—2% miles above Heuvelton, St. Lawrence County, 3 miles below Rensselaer 
Falls, and 7 miles above mouth of Indian River (outlet to Black Lake). 

DRAINAGE AREA.—961 square miles (measured on topographic maps and map of State 
of New York, issued by United States Geological Survey). 

RECORDS AVAILABLE. —June 23, 1916, to September 30, 1918. ° 

Gage.—Gurley seven-day water-stage recorder on the right bank, about 2} miles 
above Heuvelton, installed September 16, 1916. Prior to this date gage height 

was determined by measuring the distance from a reference point to the water 
surface. Recorder inspected by George Todd. 

CHANNEL AND CONTROL.—Solid rock. 

EXTREMES OF DISCHARGE.—Maximum stage, from water-stage recorder, 6.6 feet from 
midnight to 8 p. m. April 4 (discharge, 9,220 second-feet); minimum stage from 
water-stage recorder 0.95 foot at 5 a. m. August 24 (discharge 340 second-feet). 

1916-1918: Maximum stage from water-stage recorder, 7.6 feet from 9. to 12 

a. m. March 30, 1917 (discharge, 11,700 second-feet); minimum stage from water- 
stage recorder, 0.91 foot at 11 p. m. October 16, 1916 (discharge 320 second-feet). 

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

ReauraTiON.—Some diurnal fluctuation due to operation of mills at Rensselaer Falls 
and above. Seasonal flow regulated by storage in Cranberry Lake. 

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

28 to March 7. Rating curve well defined between 400 and 15,000 second-feet. 

Operation of water-stage recorder satisfactory during the year. Daily discharge 
ascertained by applying mean daily gage height to rating table. Open-water 
records good ; winter records fair. 

Discharge measurements of Oswegatchie River at Hewvelton, N. Y.; during the year ending 

  

    

                

Sept. 30, 1918. . 

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

Feet. | Sec. ft. Feet. | Sec. ft. 
Dec. 20¢f J. W. Moulton.......... 1.47 675 || Mar. 16a | J. W. Moulton.......... 2.60 1,780 
Jan. 12¢| E. D. Burchard........ 1.50 656 Apr. 91°F. D. Burchard. .ooocc 4.46 4,830 
Feb. 14 J. W. Moulton.......... 2.02 735 {| June 7] M. H. Carson........... 1.951 1.180 

  
a Measurement made through incomplete ice cover. 
b Measurement made through complete ice cover. 

125832°—20—wsPp 474 6  
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Daily discharge, in second-feet, of Oswegatchie River at Heuvelton, N. Y., for the year 
ending Sept. 30, 1918. 
  

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

  
    

        600 | 3,200 | 7.890 | 2,600 | 2,040 | 1,000 | 459 | 398 | 1,740 

600 | 4,000 | 7,470 | 2,390 | 1,840 | 1,100 | 433 | 420 1,780 
600 | 5,000 | 6,850 | 2,180 | 1,780 | 1,040 | 440 | 392 | 1,980 
460 | 5,000 | 6,250 | 1,910 | 1,720 | 928 | 420| 420| 1,840 
ape 5670 | 1,730 | 1,840 | 863 | 446 | 446 | 1,590 
FR aa 5480 | 1,570 | 1,840 | 800 | 459 | 446 1,510 
4801. 7 5.480 |... £7300. 00 425) mh                   
  

Nore.—Discharge Dec. 28 to Mar. 7 estimated, because of ice, from discharge measurements, weather 
records and study of gage-height graph. Discharge Aug. 4-9 estimated by study of gage-height graph. 

Monthly discharge of Oswegatchie River near Hewvelton, N. Y., for the year ending Sept. 
30, 1918. 

[Drainage area, 961 square miles.] 

  

  

  

  

Discharge in second-feet. Bun of 

epth in 
Month. Per inches on 

. Ia 2} 
. Maximum. | Minimum. | Mean. | square A i 

mile. 

OCLONEE. cans es ad re a a 3,290 513 1,520 1.58 1.82 
NOVEHIDOY. i. ci. ais cease cise sri vint oles ile 3,780 800 1,560 1.62 1.81 
Pocomber Ln st 1,530 592 867 . 902 1.04 
SANRALY . sale oh tia sn ain mani si na nme 650 420 564 . 588 . 68 
Bebruary. --: iaccvnsiina Spy PONIES IS SUT 5,000 380 1,960 2.04 2.12 
March... trite 7,890 1, 590 3,890 4.04 4.66 
Toh DL pan CL SI Cr EI CY DE 9,220 1,570 4,400 4.58 5.11 

Ena BR EE OO A BR Eo 6, 050 1,480 2,630 2.74 3.16 
June: oc. ea a eae 2,980 800 1,630 1.70 1.90 

F $11 ER ah SEO a Eh See 966 420 3 679 .78 
ARES a... ae TH tae. 863 355 502 . 522 60 
VEAL A ER SELB 1,980 404 886 922 1.03 

PRB YCAT sins svn bis s vias vaniamnns 9,220 . 355 1,750 1.82 24.71           
  

WEST BRANCH OF OSWEGATCHIE RIVER NEAR HARRISVILLE, N. Y. 

LocarioN.—At highway bridge near Geers Corners, 24 miles downstream from Harris- 

ville, Lewis County. 
DRAINAGE AREA.—245 square miles (measured on topographic maps and map of New 

York, issued by United States Geological Survey; scale, 1:500,000). 
RECORDS AvaiLABLE.—July 1, 1916, to September 30, 1918.
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Gacr.— Vertical staff in three sections on the right bank. One section graduated from 
0.0 to 3.3 feet about 25 feet below bridge, and two sections graduated from 3.3 to 
10.1 feet on downstream side of bridge abutment; read by Frank Osborne. 

DiscHARGE MEASUREMENTS.—Made from cable 200 feet above the bridge, or by 

wading. 
CHANNEL AND coNTROL.—Rocky and rough; probably permanent. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.4 feet at 6 p. m. 
April 3 (discharge, 3,980 second-feet); minimum stage recorded, 1.1 feet at 7 a. m. 

August 28 and 29 (discharge 42 second-feet). 
1916-1918: Maximum stage recorded 8.1 feet at 6.30 a. m. and 6 p. m. March 28, 

1917 (discharge, 4,880 second-feet); minimum stage recorded 1.10 feet at 6 p. m. 
August 11, 1917, and 7 a. m. August 28 and 29, 1918 (discharge 42 second-feet). 

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

RecurAaTiION.—The pulp mill at Harrisville causes some diurnal fluctuation. 
Accuracy.—Stage-discharge relation practically permanent; not affected by ice. 

Rating curve well defined between 50 and 4,000 second-feet. Gage read to half- 
tenths twice daily. Daily discharge ascertained by applying mean daily gage 
height to rating table. Records good. 

Discharge measurements of West Branch of Oswegatchie River mear Harrisville, N. Y., 
during the year ending Sept. 30, 1918. 
  

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

  

Feet. Sec.-ft. 
. 165 ee bE ROR ae ToT SR, aN ee I SOE CD SS RS RNR 1.99 

Apr. SE. D. Burchard. c.ilh oo oot bidet bata cones Jl h casa ss Biwi ais wei Se ans 4.88 1,580 
June 26:07. W. Moulton. ou. or csv ri ir art i a a be dd anne ad an iid 2.63 339         
Ditty discharge, in Send: gros, of West Branch of Oswegatchie River near Harrisville, 

Y., for the year ending Sept. 30, 1918. 

  

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

    

: Wi OR 158 | 1,960 305 106 106 | 1,560 | 1,800 560 480 220 195 54 
SIRO ER Oe 245 | 1,640 335 115 91 | 1,210 | 2,890 650 422 440 170 70 
EN ER an 220 | 1,350 305 106 106 | 1,090 | 3,980 650 405 370 124 58 
Saba 275 | 1, 245 106 106 970 | 3,300 352 245 106 58 
fT 335 850 232 91 98 800 | 2,690 600 320 275 106 79 

EAT ET 405 650 220 68 91 750 | 2,130 560 275 245 124 91 
la sninn ia es 388 560 245 Ii 106 650 | 1,640 520 520 245 77 74 
; RaSt BOE 460 422 170 85 91 560 | 1,560 600 | 1,090 220 106 77 
! AT RRR 480 405 158 7 85 480 | 1,640 600 | 1,210 245 195 54 

11 SEA i 480 370 170 79 77 480 | 1,800 560 | 1,030 370 320 63 

1 ae Na oath 405 352 170 91 115 440 | 1,640 650 910 335 245 66 
17, Te 305 370 170 124 124 370 | 1,420 800 850 305 158 56 
1 A ra 370 335 158 98 146 405 | 1,280 | 1,150 970 320 124 70 
LCC ei 520 275 170 79 220 370 | 1,210 | 1,720 | 1,090 275 135 70 
15. seats 560 220 170 158 440 370 | 1,210 | 1,800 970 275 91 68 

10s tt 560 220 195 1,210 | 1,490 750 220 66 91 
LY TR 480 260 182 1,350 | 1,210 650 95 63 106 

{ EA PE 5 275 207 1,350 | 1,030 520 209 68 275 
10. cceveen athens 520 305 158 1,350 850 440 195 79 320 
0s ne 750 405 170 1,210 750 352 170 70 460 

1 ERA 970 370 195 1,090 700 320 146 68 750 
VF I 1,030 405 207 1,090 650 388 124 68 850 
ee 50 460 195 1,150 560 422 106 51 650 
1 Re RRL! 750 440 195 1,090 480 480 124 60 700 
oD 850 370 195 7 440 422 115 58 800 

NR OE 1,090 335 207 910 460 335 146 63 800 
VA en ER 1,090 335 260 800 560 305 146 56 600 
ER ET 910 305 195 700 650 245 106 56 560 
2. an 700 275 170 650 700 275 98 54 560 
LE Er fs 850 290 170 600 650 245 195 58 520                         
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Monthly discharge of West Branch of Oswegatchie River near Harrisville, N. Y., for the 
year ending Sept. 30, 1918. 

[Drainage area, 245 square miles.) 

  

  

  

    

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

Month. Por inches on 

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

JT eR TE a a ee RL OE 1,420 158 611 2.50 2.88 
November... cb Seid lw Y, 220 530 2.16 2.41 
Doember ids. oe a eT 335 115 201 82 95 
JAC rR. 158 68 105 429 38 
EE ts Re Ee Sr Sr AE 1) 1,800 77 618 2.52 2.62 
Maveh oa a aa 1,960 370 953 3.89 4.48 
April. EE 3,980 600 1,520 6.22 6.94 

EL TE a EE 1,800 440 76 3.13 3.61 
Fire RR Bn Se TUNES oa AA Yn SL po Se Ea 1,210 245 568 2.32 2.59 
LTE Re a SRD Le OR CER SR 440 98 223 .910 1.05 
ANgUSt one ee red Lhd as 320 51 105 . 429 .49 
Septembers. Lh io LTR aE a 850 54 302 1.23 1.37 

I EE LE Pe SA OS SANT In CLE a 3,980 51 540 2.20 29.77           

RAQUETTE RIVER AT PIERCEFIELD, N. Y. 

Locarion.—Half a mile below dam of International Paper Co. at Piercefield, St. 
Lawrence County and three-fourths mile above head of Black Rapids. 

DRAINAGE AREA.—723 square miles (all but 16 square miles measured on topographic 
maps). 

RECORDS AvaiLABLE.—August 20, 1908, to September 30, 1918. 

Gace.—Stevens water-stage recorder on right bank about one-half mile below dam. 
Prior to January 1, 1913, the following gages were used: August 20, 1908, to Sep- 

tember 3, 1910, vertical staff fastened to an old pine stump; September 4 to De- 

cember 31, 1910, chain fastened to same stump and having 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 M. O. Wood. 

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, 

10.6 feet at 1 p. m. April 2 (discharge, 5,990 second-feet); minimum stage from 

water-stage recorder, 1.8 feet at 3 p. m. January 20 (discharge, 56 second-feet). 
1908-1918: 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). 

Icr.—Rapids that form control rarely freeze and measurements made when the pond 

was covered with ice indicate that the stage-discharge relation was not affected. 
RrcuraTion.—Large diurnal fluctuation in flow caused by dam during low and me- 

dium stages. Numerous lakes in the upper part of the drainage basin afford con- 
siderable 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 7,000 second-feet. Operation of the 
water-stage recorder satisfactory throughout the year. Daily discharge ascer- 
tained by use of discharge integrator. Records good. 

CooperaTION.—Water-stage recorder inspected by an employee of the International - 
Paper Co. : oF
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Discharge measurements of Raquette River at Piercefield, N. Y., during the year ending 
Sept. 30, 1918. 
  

  

| 
Gage Dis- Gage | Dis- 

Date. Made by— height. | charge. | Pate: Made by— height. | charge 

Feet. | Sec.ft. Feet. | Sec.-ft. 
Oct.” 4] E.D. Burchard... ..... 4.05 475 || Mar. 12 | J. W. Moulton......... 6.08 1,420 
Feb. 7a) J. W. Moulton......... 4.21 387 | May 107] ....- doi. 8.50 3, 550                 

a Measurement made through incomplete ice cover. 

Daily discharge, in second-feet of Raquette River at Piercefield, N. Y., for the year ending 
Sept. 30, 1918. 
  

  

  

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

620 300 915 | 1, 3,900 | 1,980 854 865 235 
450 275 950 | 3,290 | 3,850 | 1,750 | 1,250 765 259 
440 | 140 | 490 | 2,980 | 3,870 | 1,960 | 1,200 | 740 370 
470 70 975 | 3,280 | 3,900 | 2,070 782 485 523 
550 450 | 1,070 | 3,610 | 3,840 | 1,970 962 565 387 

144 550 | 1,200 | 3,740 | 3,880 | 1,870 | 1,270 740 328 
210 460 | 1,110 | 3,820 | 3,830 | 1,970 824 713 204 
254 | 209 | 1,100 | 3,850 | 3,800 | 1,990 | 964 | 710 117 
315 | 245 (1,180 | 4,050 | 3,510 | 1,690 | 1,260 | 746 273 
410 | 200 | "620 | 4,150 | 3,550 | 2,090 | 1,210 | 677 417 

440 105 | 1,200 | 4,180 { 3,650 | 2,010 | 1,260 421 407 
450 | 338 | 1,180 | 4,170 | 3,500 | 2,160 | 1,240 | 838 408 
204 522 | 1,170 | 4,120 | 3,840 | 2,200 | 1,280 830 408 
301 5351 1,120 | 4,010 | 3,780 | 2,150 0 867 385 
366 | 520 | 1,200 | 3,910 | 3,750 | 2,130 | 1,330 | 862 154 

130 450 | 1,230 | 3,920 | 3,740 | 1,860 | 1,380 845 278 
254 | 246 | 460 | 3,880 | 3,630 | 2,150 | 1,330 | 835 458 
448 250 | 1,000 | 3,970 | 3,680. 2,060 | 1,350 523 414 
448 518 | 1,230 | 4,020 | 3,470 | 1,990 | 1,290 775 453 
180 | 540 | 1,140 | 3,930 | 3,430 | 1,950 | 1,380 | 845 531 

297 575 | 1,120 | 4,170 { 3,300 | 1,850 898 785 532 
356 | 700 | 1,130 | 4,180 | 3,170 | 1,480 | 1 710 300 
196 | 935 | 1,140 | 4,400 | 3,050 | 1,330 | 1,380 | 695 401 
344 365 655 | 4,300 | 2,840 | 1,520 | 1,110 657 614 
408 | 638 | 1,330 | 4,220 | 2,900 | 1,440 | 1,100 | 277 780 

383 | 810 | 1,550 | 4,290 | 2,450 | 1,270 | 1,110 | 417 | 1,070 
190 | 810 | 1,540 | 4,200 | 2,720 | 1,170 | "960 | 417 | 1,070 
86 | 920 | 1,560 | 4,060 | 2,440 | 1,230 | 640 | 340 | 1,110 
Ss 1,350 | 4,000 | 2,150 | 1,340 | 895 | 285 950 
250: 7640 | 3,880 | 2, 754 | 983 | 205 | 1,290 
ary 13800. 1.9700... S75 160 |.                           

Norte.—Discharge Dec. 16-22, Dec. 29 to Jan. 5, and Jan. 10-12 estimated for lack of gage-height record, 
from study of record for the periods Dec. 8-15 and Jan. 19-26.
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Monthly discharge of Raquette River at Piercefield, N. Y., for the year ending Sept. 30, 1918. 

[Drainage area, 723 square miles. ] 

  

  

  

  

  

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

Month. inches on 
2 Per drainage Maximum. | Minimum. | Mean. square 28 

: : ‘mile area). 

1,730 226 800 1.11 1.28 
2,310 812 1,640 2.27 2.53 
1,000 27 635 878 1.01 

620 86 343 475 55 
935 70 453 627 65 

1,640 460 1,130 1.56 1. 80 
4,400 1 3, 880 5.37 5.99 
3,900 1,970 3,340 4.62 5.33 
2,200 754 1,780 2.46 2.74 

; 1,400 640 1,120 1.55 1.79 
ASE ot sa os i is sh dae oa Sa te A 867 160 632 . 874 1.01 
TE AR Re SE A HES A 1,290 117 504 . 697 .78 

4 ha PER RA Or ate MS Lee i 4,400 70 1,360 1.88 25. 46           
  

ST. REGIS RIVER AT BRASHER CENTER, N. Y. 

LocarioN.—Near steel highway bridge in Brasher Center, St. Lawrence County, 5 
miles downstream from Brasher Falls, 6} miles below junction of East and West 

branches of St. Regis River, and about 12 miles above mouth. 

DRAINAGE AREA.—621 square miles (measured on post-route map). 
RECORDS AVAILABLE.—August 22, 1910, to November 10, 1917, when the station was 

discontinued. 

Gaaes.—Staff gage consisting of inclined and vertical sections, on right bank about 
600 feet above bridge; installed June 24, 1916. Prior to this date, chain on right 

hand downstream side of bridge. Gages not at same datum; subject to different 
controls. Gage read by George Myers. 

DiscHARGE MEASUREMENTS.—Made from a cable at the staff gage installed in June, 
1916; previously made from the highway bridge or by wading. 

CHANNEL AND cONTROL.—Small boulders and coarse gravel at cable; large boulders 

and gravel; very rough at bridge; both sections fairly permanent. : 

EXTREMES OF DISCHARGE.—1910-1917: Maximum stage recorded, 9.1 feet at 7 a. m. 
March 27, 1914 (discharge, 16,200 second-feet); minimum stage recorded 5.25 

feet at 5 p. m. August 8, 1917 (discharge about 34 second-feet). 
Ice.—Stage-discharge relation seriously affected by ice. 

Accuracy.—Stage-discharge relation practically permanent. Gage read to quarter- 

tenths twice dialy. Daily discharge ascertained by applying mean daily gage 

height to rating table. Records good. 

Discharge measurements of St. Regis River at Brasher Center, N. Y., during the year 
ending Sept. 30, 1918. 
  

  

        

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

Feet. | Sec.-ft. Feet. | Secft. 
Oct. -2| J. W. Moulion.....-... 6.20 441 Mar. 17a| J. W. Moulton......... 6.67 545 

21 F.D. Burchard... .... 6.21 442 Apr. 10 | BE. D."Burehard....... 8.33 3,408         
  

a Measurement made through incompleteice cover.
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Daily discharge, in second-feet, of x Regis River at Brasher Center, N. Y., for the period 
Oct. 1 to Now. 10, 1917. 
  

  

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

404 1,380 fd2ee voi vane vy I 
BIO 1, Se has... co lea ees asl 
ORR TR BY a 051... 
58001 1,080.) 15.000. tions 0304} =. 
655 O30: 16. ci es S10... 
810 Fa) Be SRE 205 (avis 
930 O53 1:38... aaah 605 1... 0.4 
810 625 1'19. os uetios na LL RE 
705 52051000 he Se wee 990 |... 
685 vg {4 | Ee Ah FONE Cc 1! | 3 DROS Ad 
025 |= cnalacae 

  

                    

  

  

Nore.—Mean discharge for October is 883 second-feet, or 1.42 second-feet per square mile, equivalent 
to a run-off of 1.64 inches from drainage area above station. 

RICHELIEU RIVER AT FORT MONTGOMERY, ROUSES POINT, N. Y. 

LocarioN.—Inside fort three-eighths mile south of international boundary, about 
one-half mile below outlet of Lake Champlain and 1 mile northeast of 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). 

RECORDS AVAILABLE.—1875 to 1918. 

Gaae.—Staff, inside the fort; read by Thomas Bourke. Elevation of gage zero 92.50 
feet above mean sea level. 

ExTrEMES OF sTAGE.—Maximum elevation recorded during year, 98.95 feet on April 
11, 12, and 15; minimum elevation recorded, 93.65 feet at 10 a. m. September 10. 

1869-1918: Maximum elevation recorded, 103.28 feet April, 1869; ! minimum 
elevation recorded, 91. 9 feet November 13, 1908. 

                                                           Engineer 
- Corps ud reported weekly to the United States Geological Survey. 
  

1 Hoyt, J. C., U. S. Geol. Survey Water-Supply Paper 97, p. 340. 1904.
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Daily gage height, in feet, of Richelieu. River at Fort Montgomery, N. Y., for the year 
ending Sept. 30, 1918. 
  

    

  

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

{OAT Bp 1.2 2.45 2.15 1.45 1.2 2.95 4.9. 1- 5.75 4.25 2.95 1.9 1.4 
PAR 1.2 2.6 2.0 1.45 1.2 2.35 5.26 5.9 4.1 2.9 1.9 1.45 
| SEE a 1.4 2.7 2:1 1.4 1.2 2.4 5% 5-15 4:051-2.9 1.75 1.55 
SNE 1.3 57g 2.051 1.4 1.2 2.45] 6.0 5.551 4,0 2.85 1.8 1.3 

: Aa sR 1.2 2.8 2.1 1.4 1.2 2.4 6.15 5.6 3.9 2.8 1.85 1.4 

a SSR 1.251 “2.9 2.0 1.4 1.2 2.45 6.2 5.6 3.351 2.8 1:65 1:3 
J TRIN AE 1.354. 2.7 1.95¢ 1.35 1.2 2.45 6.3 5.45 3.9 2.7541. %7 1.3 
Bi tn 1.4 2.75 1.95 1.35.3 1.2 2.5 6.3 5.450:3.95 12.7 1.65 3 
Ocul 1.95 1-2.75:3--1.9 1.3 1.2 2.5 6.25 |" 5.25% 3.657 2.95 1-1.7 1.3 
0 ra 1.25 2.9 1.95 1.3 1.2 2.45 6.25 6.0 3.65 2.65 1.8 1.18 

1 MNase UE St 1.35 2.7 1.85 3 1.25 2.6 6.45 5.1 3.6 2.65 2.1 L2 
pv Spurn = Agi 1.35] 2.6 1.8357-1.3 1.251 2.6 6.45: 5.05{ “3.75: 2.6 1.85 1.5 
13. coe 1.551-2.06: + 1.85 51.3 1.2 2.55 6.357 5.15: 3.554 2.55. 1-1,9 1.25 
i 7 EE Cg 1.45 1..2.6 19 1.3 1.251: 2.6 6.4 5.15.1-:3.6 2.5 1.85 1.2 
3 FPP Ea 1.6 2.6 1.9 1.3 1.6 2.6 6.45 | 5.1 3.551 2.5 1.8 12 

16: i aan 1.4 2.451 “1.85:1<"3:3 1.3 2.65 | 6.4 5.5 3.6 2.5 1.3 1.2 
pe ee 1.35: 2.3 1.8 1.3 1.3 2.6 6.4 5.1 3.5 2.45: 1.7 1.2 
1B a a 1.551’ 2.6 1.8 1.3 3 2.6 0.25: 5,1 3.5 2.4 1.7 1.2 
10 cn oisate vias 1.8 2.4 1.8 1.3 1.7 2.6 6.35: 5.05 3.4 2.4 1.65 3 
00: hs sar 1.45] 2.5 1.75% -1.95 "1.6 2.951:6,35.5,05:13.35 149.35 1 1.7 1.3 

OL oe nk re 1.5 205 754 1.254 1.6 2.8 6-251 4.75 8.45 9.3 1.65 1.35 
02, Tee 1.551 23 1.65 1.254-°1.657 2.95 6.257: 4.15 1=3.3 2.3 1.6 1.4 
Vo eR ETE 1.6 2.25 Ved 7 11.25) oY. 65 8.15 6.25 4.65 | 3.2 2.3 1.65 1.5 
PATER FA Ce 1.55 2.3 1.7 1.25 1.7 3.4 6.25 4.6 3.151 2.2 1.55 1.5 
LER Re A I 1.7 2.2 1.6 1.25 1.7 3.6 6.051 4.85 3.151 2.95 --1.55 1.65 

DBs tee 1.651 2.4 1.55: - 1.25 1.951 3.8 6.15 | 4.4 3.1 2.25 +1. 8 1.75 
LAR AA 1.65 2.2 1.55 1.25 2.05 3.95 6.1 4.4 3.1 2.15 1.45 1.95 
Weeon. Sa 1.75 2.2 1.6 1.2 2.15 4.05 6.0 4.2 3.2 1.95 1.55 2.35 
0) ot be 1.8 2.15 1.45 | 1,20 oul ed 9 6.05 4.25 31 2.0 1.8 2.2 
IRR TERR Na 1.9 2.2 1.5 1.2 1c. 4.4 5.85.{.4.25:1 3.0 2.0 1.35 2.3 
PRET a dat p22 Calne 1.45 2. 4.650.700 4.3 le oi 1.85 PT Se a                         

SARANAC RIVER NEAR PLATTSBURG, N. Y. 

Location.—At Indian Rapids power plant of Plattsburg Gas & Electric Co., 6 miles 
above mouth of river at Plattsburg, Clinton County. 

DRAINAGE AREA.—607 square miles (measured on topographic maps). 
REcorps avainaBLE.—March 27, 1903, to September 30, 1918. 

Gaces.—Crest gage a vertical staff on the angle of the wing wau at the end of the 
racks; datum raised 0.76 foot August 20, 1906. Tailrace gage, a vertical staff 
spiked to timberwork dike between tailrace and river and about 50 feet below 

power house. Datum has changed slightly owing to settling of cribwork. 
Records of kilowatt output are obtained by a watt meter on switchboard at hali- 

hour intervals. An inclined staff gage at the cable station, about one-fourth 
mile below the dam. Gages and watt meters read by power-house operators. 

DiscHARGE MEASUREMENTS.—Made from a cable at head of Indian Rapids, one-fourth 
mile below dam, or, at low water, by wading under cable or in tailrace. 

DiscuArRGE rRATING.—Records include flow over concrete spillway 171.25 feet in crest 
length, a rating for which has been prepared for 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 the inclined staff gage at the cable as a check on the ratings of spillway 
and turbines. 
  

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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EXTREMES OF DISCHARGE.—Maximum daily discharge during year, 5,600 second-feet 
April 3; minimum daily discharge, 200 second-feet August 4. 

1908-1918: Maximum daily discharge recorded, 6,410 second-feet, April 20, 
1914; minimum daily discharge recorded, 90 second-feet, September 28, 1914. 

Ice.—The crest of the spillway is kept free from ice so that the stage-discharge relation 
is not affected. 

ReguraTION.—The lakes and ponds on the main stream and tributaries above the 

station have a water surface area 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. Records fairly good. 

CooreraTION.—Gage-height records and watt meter readings furnished by Platts- 
burg Gas & Electric Co., Herbert A. Stutchbury, superintendent. 

The following discharge measurement was made by J. W. Moulton: 
May 9, 1918: Gage height, 2.79 feet; discharge, 1,300 second-feet. 

Daily discharge, in second-feet, of Saranac River near Plattsburg, N. Y., for the year 
ending Sept. 30, 1918. 

  

  

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

Site an 740 | 1,040 | 440 | 330 | 450 | 1,550 | 3,500 | 1,750 | 1,040 | 700 | 350 420 
LL 88 440 | 440 | 640 | 2,600 | 4,900 | 2,000 | 1,300 | 700 | 290 470 
Boe 1,080 | 660 | 520 | 410| 4401, 5,600 | 1,700 | 920 | 620 | 300 390 
SpE Sh 940 820 410 520 860 | 1,200 | 4,000 | 1,650 800 580 200 370 
Bo nete.sianiia 880 760 370 450 410 | 1,100 | 3,200 | 1,800 820 700 250 360 

Are Arana 920 700 360 480 420 2,700 | 1,600 700 620 310 390 
; AIR STR 720 740 300 540 700 2,450 | 1,600 | 1,240 900 290 620 
SR 760 760 260 340 840 2,600 | 1,550 | 1,300 740 220 600 
| FERRI Thi tl 520 780 230 520 440 2,500 | 1,500 | 1,060 540 520 600 

11 SE Ae 460 740 420 560 620 2,000 | 1,300 920 840 780 580 

| Serre 660 310 470 880 1,800 | 1,250 860 780 580 
12...00..0. 0.0 430 800 280 580 470 1,650 | 1,400 | 1,000 720 | 1,180 560 
Boas 560 800 470 540 640 1,600 | 1,300 | 1,060 | 740 | 1,220 620 
aN Se 490 800 450 810 580 1,800 | 1,450 | 1,080 440 | 1,180 700 
FAS of 620 780 470 750 580 1,850 | 1,250 960 700 940 60 

  
  

390 | 520 (2,200 1,800 | 1000 | 800 | 460 4%0| 1,080 
370 | 310 | 1,500 2,200 | 740 | 780 | 540] 500] 1,220 
290 | 300 | 1,240 2,200 | 820| 840| 580 | 490 1,040 
370 | 240 | 960 2,050 | 920 | 820| 520| 490 1,020 
260 | 330 | 1,020 1,850 | 820| 800|1,140| 430 | 1,200 

480 | 380 | 1,550 | 2, 1,750 | 1,040 | 720 | 840 | 420 1,300 
370 | 700 | 2, 2,000 | 1,700 | 1,200 | 680] 600| 370 | 1,600 
320 | 1,050 | 1,900 | 1,900 | 1,500 | 1,400 | 700 | 870 | 360 | 1,600 
410 | ‘410 |... 2,050 | 1,350 | 960 | 720 | 400| 420 1,250 
40] 320|....... 2,500 | 1,700 | 940 | 680 | 310| 400 | 1,180 
460 | 460 |....... 2.800]: 900 1... 310| 380 (...... :                       
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Monthly discharge of Saranac River near Plattsburg, N. Y., for the year ending Sept. 30, 
1918. 

[Drainage area, 607 square miles.] 

  

  

  

          

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

Month. Per inches on 
: a] drainage 

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

OCIODOY oly oi ci sen tin de As Sab Lad 1,220 430 692 1.14 1.31 
NOVEINDer.: ot ules one We ES es 1,040 225 627 1.03 1.15 
DECOMPOL.. oir ri Yan Sa se ES LA BEA a 560 230 388 . 639 .74 
JANDORY se. fie th tn so Ea SE el a 1,050 240 488 804 .93 
1 Tr 1 SR SN SEE li te J 2,200 410 899 1.48 1.54 
March. te a eh 2,900 620 1,440 2.37 2.73 
Ya SR ee ER el PE POR eo TS 5,600 1,350 2,340 3.86 4.31 

NSO en TN SE Oe DI 2,000 740 1,290 2.13 2.46 
Lr ee Reel CHISTES se See 1,300 680 897 1.48 1.65 
JUY. fr rn i eae 1,140 310 613 1.01 1.16 
August... ed rad a 1,220 200 533 878 1.01 
September: -. Ltn rt Br a 1,600 360 798 1.31 1.46 

Phe year, tr st tnt i 5,600 200 915 1.51 20.45     

AUSABLE RIVER AT AUSABLE FORKS, N. Y. 

LocatioN.—In village of Ausable Forks, Clinton County, immediately below junc- 

tion of East and West branches and about 15 miles above mouth of river. 
DRAINAGE AREA.—444 square miles (measured on topographic maps). * 
REcorDS AvAILABLE.—August 17, 1910, to September 30, 1918. 

GAGe.—Chain on left bank 1,000 feet below junction of East and West branches; 
read by A. S. Baker. 

DiscHARGE MEASUREMENTS.—Made from a cable about 14 miles below gage, or by 

wading, either near the cable or a short distance above the gage. 
CHANNEL AND CONTROL.—Stone and gravel, occasionally shifting. Channel divided 

by an island opposite the gage. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.46 feet at 
5.15 p. m., April 1, and 7 a. m., April 22 (discharge, 6,070 second-feet); minimum 

discharge, 80 second-feet, January 14 and 15 and Febrdary 1-3. 
1910-1918: Maximum stage recorded, 10.2 feet in the evening of March 27, 1913 

(discharge, roughly, 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 determinations 

of monthly mean discharge based on semidaily gage heightsarein 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, which were, 
however, largely compensating. 

Ice.—Stage-discharge relation slightly affected by ice. 
Accuracy.—Stage-discharge relation probably permanent between dates of shifts; - 

affected by ice December 10 to February 13. Rating curve fairly well defined 
between 175 and 3,000 second-feet. Gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table. 

Records good.



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER. 91 

Discharge measurements of Ausable River at Ausable Forks, N. Y., during the year ending 
Sept. 30, 1918. 

[Made by J. W. Moulton.] 

  

  

Gage Dis- 
Date. height. | charge. 

Feet. Sec.-ft 
LETIRG LH  e Re R SL RS ML A a MO ee Me ES 3.59 124 
IE SR ee i RE IE WON RI RS ERR TL BR 4.78 1,790 

ale a ST a Le EEE wes SR wis 5 sn SE TR wi re i SL SE Ee mT ne w a 5.2 2,840       
a Measurement made through incomplete ice cover. 

Daily discharge, in second-feet, of Ausable River at Ausable Forks, N. Y., for the year 
ending Sept. 30, 1918. 

  

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

    

  

TA 955 | 264 | 200) 90| 800 | 336 (1,620 |1,200| 567 
1s 567 | 227| 220| 100 505| 319 |2,600| "929 | 484 
Bais 484 | 272| 220| 110| 436 | 5262600 | 851 | 388 
19-2. ...| 465] 280| 200| 110| 668| 788|1,830| 764 | 328 
CARD 903 | 280 | 160 | 1403,190 | 788) 1,440 | 1,040 | 257 

SAL 727 | 280| 160| 130 | 942 |1,260 | 1,440 | 1,030 | 264 
RR 588 | 272| 160 | 120 | 903 | 2,050 | 5,030 4| 214 
Be es 484 | 311| 180| 110 | 890 3,070 | 2,490 | 800 | 328 
ar 515| 311| 200] 110| 788 2,160 | 2 702 | 567 
BS tet 864 | 202| 220| 120] 714 (1,730 | 1,440 | 588 | 546 

sl i naianis 788 | 208 | 240 | 130 3,070 | 1,350 | 1,350 | 825 | 407 
oi. ar 1,070 | 221 | 240 | 130 | 2,160] 1,040 | 1,350 | 825 | 354 
LEN 1,260 | 208] 220| 110]1,620 | "903 | 1,830 | = 7644 311 
RAR 1620] 208) 220| mol... 1,040 | 1,730 | 1,260 | 272 
30a a 7400 | 208 | 240 [ 100 |-.oioo. 1,350 | 3,690 3| 242 
IER F070... 2207-85 le uke UE tL a                       

250 | 1,230 
196 | 567 
170 | 436 
164 | 221 
142 | 227 

121 611 
121| 679 
142 | 42 
310 | 362 
600 | 294 

050 | 234 
940 | 177 
620 | 170 
567 | 929 

189 | 1,260 
164 702 

196 | 1,100 
177 | 1,210 
177 | 1,070 
177] 1, 
164 | 1,180 

183 | 1,350 
177 | 2,490 
164 | 1,530 
189 | 984 
183 | 813 
{0 Na     

Nore.—Discharge Dec. 10 to Feb. 13, estimated because of ice from discharge measurements, weather 
records, and study of gage-height graph.
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Monthly discharge of Ausable River at Ausable Forks, N. Y., for the year ending Sept. 50, 
; 1918. 

[Drainage area, 444 square miles.] 

  

  

  

      

Discharge in second-feet. 
Isohane Run-oft 

: (depth in 
Month. Per inches on 

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

iT IE I SS Re ME St ee ST TR TR 3,070 319 800 1.80 2.08 
November... siren tort cob A 1,440 202 388 . 874 .98 
December... co... one 240 157 201 . 4563 52 
January. o.oo en Le 2 80 132 . 298 34 
FODLUATY.. cl a si es weds sn i ss wn omnis 3,190 80 691 1. 56 1.62 
March... ..c.aic nuut oSe a  t 3,070 319 904 2.04 2.35 
Un NS SO TL ee ee EE 5,600 1,010 2,210 4.98 5.56 
Se RE Lr 3,690 588 1,580 3.56 4.10 

JUNG. Foie ss = sgt wr rigs aris s Bs 25 dome GoD de an Pos 1,940 214 616 1.39 1.55 
Oly ts iets rt Sane ere Be te se vas 998 102 358 . 806 93 
AUGUSE cL nr as emt awe sin nt Samm esd 5,310 121 612 1.38 1.59 
September. tai cir. oS ei et a 2,490 170 798 1.80 2.01 

The year.o nos vada tir, or or ad 5,600 80 772 1.74 23. 63         

LAKE GEORGE AT ROGERS ROCK, N. Y. 

Location.—At boathouse in small bay on north side of steamboat landing at Rogers 
Rock, Essex County. : 

DrAINAGE AREA.—Not measured. 

REcorps AvAarLABLE.—July 10, 1913, to September 30, 1918. 
Gage.—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; read once daily by George O. Cook. 

EXTREMES OF sTAGE.—Maximum stage recorded during year, 4.2 feet May 20, 22, 
27, 30, and June 3; minimum stage recorded, 1.55 feet February 16. 

1913-1918: Maximum stage recorded, 4.98 feet on May 2, 1914; minimum stage 
recorded, 1.2 feet on November 21 and December 22, 1916. 

ReauraTioNn.—The elevation of lake surface is regulated by the operation of gates 
and wheels at the dam at the outlet of the lake at Ticonderoga. 

CooreraTioN.—Gage-height record furnished by International Paper Co. 
  

1 Determined by levels; supersedes the estimated figure previously published.
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Daily gage height, in feet, of Lake George at Rogers Rock, N.Y., for the year ending Sept. 
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30, 1918. 

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

Loa. novn 2.20. 2:60] 2.25 1.85 1.70} 1.82 | 2.80; 382; 4.10; 3.65] 3.18 2.58 
FE BAR 2.30 2.58 2.28 | 1.90 1.70 1.85 2.92 3.90 4.15] 3.50] 3.10 2.62 
Fab tS 2.981 2.5561 °2.22| 1.80] 1.72} 1.80] 3.00] 3.80 1:4.20{ 3.521 3.00 2.60 
Treat Dovaelng 2.30 2.5517 2.22 |-1.78] 1.701 :1.82¢{ 3.32]-3.80; 4.05% 3.48] 3.10 2.52 
ie 2.252.521 2.201 1.75} 1.62.1 1.88 -3.20.}: 3.85 1 4.00.4 - 3.50 1--3.05 2.50 

amg SS el, 2.28; 2.5841 2.15 1.78; 1.654 1.85) 3.22 3.85} 4.02] 3.501 -2.98 2.55 
J ERE AI eh 2.181 2:50. :2.10;-1.80-] 1.62] 1-82" 3.25}: 38.90 4.101: 3.55 3.00 2.50 
ARI ea 2.20 2.52] 2.08{ 1.821 1.657 1.80; 3.30] 3.88 4.05) 3.55] 2.95 2.5 
OQ iii ie 2.121 2.504% 2.28] 1.78) 1.70 1.85 3.35 :3.80 4.08 | 3.52 | 2.90 2.4 
100.0 2.10 2.45] 2.20] 1.75] 1.70 | 1.88) 3.42 | 3.88 |.3.98| 3.50 | 2.92 2.3 

| Et 2.12 2.40} 2.157. 1.78; 1.68} 1.92: 3.48 3.85 4.00{ 3.50] 3.00 2.4 
: |) PRINS AEE S 2.10; 2.35] 2.10;:1.804 1.65} 1.95] 3.52 3.92 4.08] 3.48) 2.95 2.4 
18-0 aa 2-15 2.40 2.05 1.82 1.65 1.95] 3.55 4.02 4.00 3.45 2.98 2.4 
Ya 2.12. 2.38¢::2.10} 1.80 1.62 1.92] 3.58] 4.08; 4.05 3.42} 2.98 2.4 
I5...0..5:.00. 2.10:}: 2.351 2.12") 1.85] 1.60 | 1.95] 3.60: 4.05% 3.90 3.451 2.95 2.4 

6. 2.05 2.30 { 2.10} 1.90 1.55; 1.93} 3.62 415) 3.98 3.45 2.88 2.4 
y Ra AER 2.02 2.35 2.05 1.88 1.60 2.00 3.65 4.12 3.95 3.40 2.85 2.3 
1S... 2.00 2.32 2.08 1.85 1.65 1.98 | 3.68 4.15] 3.90] 3.38 2.80 2.3 
19... aed 2.1577 -2.351:2.05|-0.88 1.6%} 2.00 }-3.70 {4.18 | 3.78 }°3.40:| 2:75 2.4 
1 FREER a, 2.101..2.30, 2.021 1.85 1.701 1.98: 3.72. 4.203.975 1:3.40.1 -2.50 2.3 

tS he Darth 2.001 2.22: 2.00, 1.82] 1.68}-2.02: 3.795. 415] 3.80) :3.331°2.70 2.3 
bE RC 1.981 2.25: 1.98; 1.85 65 2.15 .3.85( 4.2073.93]|:.3.40'1- 2.75». 2.4 
ZR le Spee 1.95 2.30 2.00 1.82 1.657 2.20. 3.832 4.15 | 3.78 3.35 2.75 2.3 
IEP Mra es 1.981 2.30% 1.081 1.30 1.68 ( 2.30: 3.85 4.12 :3.95.{3.32{ 2.72 2.3 
TARE pl gt 2.08 2.32 2.00 1.85 1.70 2.35 3.80 4,10 | 8.70 3.28 2.70 2.4 

MEE SR 2.05| 2.35 1.95] 1.50( 1.801 2.40! 3.821 4.15 3.631 3.30 |:°2.68 2.3 
1 FARRIS rol 2.15 2.22 1.92 1.75 1.30 +:2.421 3.301 4.20.0 3.657 3.307 2.65 2.5 
oi Re RIN pa 2.081 :2.25 1.951:1.78 1.82 | 2.45; 3.80 4.12°1--3.68{ 3.201 2.62 2.5 
2 RNS ES 2.10 2.20 1.90 1-80... 2.50 3.82 4.12 3.62 3:25 2.60 2.4 
0. eo in 2.501 2.954 L. 8% EL. I8 Loss 2.55 | 3.80 4.20 3.581 3.30%. 2.58 2.4 

Bl eit nias 2.58 {iii Y-88 1 1.75.0... XH le 7 Pt £7 SR 3.121 2.55 1.......                         
  

LAKE CHAMPLAIN AT BURLINGTON, VT. 

LocarioN.—On south side of roadway leading to dock of Champlain Transportation 

Co., at foot of King Street, Burlington. 
RECORDS AVAILABLE.—May 1, 1907, to September 30, 1918. 

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—92.5 feet 

above mean sea level. Gage read by employee of the Champlain Transporta- 
tion Co. 

ExTrREMES oF sTAGE.—Maximum stage recorded during year, 6.78 feet on April 10 
and 11; minimum stage recorded, 1.44 feet on September 14. 

1907-1918: Maximum stage recorded, 8.20 feet on April 7, 1913; minimum stage 
recorded, —0.25 foot on December 4, 1908. 

Ice.—Wider parts of Lake Champlain not usually frozen over until last part of Janu- _ 

ary. Occasionally closure does not occur until February and in some years it 
lasts only for a few 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 Sundays from October 1 

to December 21 and from March 25 to April 20; readings at irregular intervals 
during the rest of the year. Gage readings made when the lake is rough subject 
to inaccuracies 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. 30, 1918. 

  

  
    

  

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

L483 1-03.10 (2.38 LL. nares 2.63 °5:30{6.-140 4.484... 2.8. an 
Pe AE Ta Tv Se Leh BERR AE 2.631 5.65 6. 1000.0 =... 15 1 EM 1.52 
52: 3.20 W238. ci en GS 0 ERR ee IRR Soe IRS 
Lobel, 1 ERR ERY 6.49 0.020 :4.20 1.5 .. 2.08. 2... 
j YE Me Ry © aR SE ERR 2.34 06.0) 1....-.. 4.24 (3:04 [on aa. on. 

| PRT h Se (PR TEE NOE Bl LH TEE Ee a Crh 8.03 1 5.88 ce ona ses 92... 
7 La Ea a LAE SA “2.05 i. tena teed, 5.974 410.0. ino 1.92 1.60 
AS RN 1.63 0 3.8 ye a i Fea. hE 0 bate © oR IEE Sar a 1 Rae 
OQ... oiastaess 1.081 3151... 1.88: ch aa LR TL CR et RE 2.09. .... 

: 11 NE Ci RV Er hb ee i FS MERI WE I G78 aan 8:05]. 2.093 1% co slieena dt 

XE Ret TN 1.071. 0a 2.13 LBS La 2.98 1. 6,785.45] 3.90 | 2.80 ....... 1.50 
4 ERE 1.08 v8.05 FO. 08 1. a see ee O70 sans 2:82 | 2.0 po lik 
IA SE SS 1.080 2.981 2.00" Lo nti an 3:03] 6:75 B35 30 Ls se sal, 

i Se RT ol 2 R.00 sae ese a ad 5405: “8:05. aa aan 1.44 
J 3 Ae Sn 1.74 v2 0.00 a Ores etre a 2, 6.651 5.48... 2.78 02.10 |... 

X05 astern nan | 7 SRS SB SRT aR Ee Bees ENR 6:65:08. 45 oan sis naan 2.08 1.49 
! Yo OM RS 1-72 152.700 2000 1s crea cones nls sonia s 6.651- 5.391 3 B72 tov 
| AER i Be 70:0... 2:00 olla 2.991 6.70 |.cnine 3-784 2. Ter, salesman 
39... ses iran L705 2.65: 22.00. ..co00 uous 2.99. |.:6.65::.-...- LP AN 02... 
pF i 1:73 2.02: 1008 ee fede 2.99) 0.00 ht a ies] sean 1.98 1.67 

LE SE RA BOOT ATR BR ES RN SESE A ete EE 3.35:1, 0.07 2:60. {....... 1.70 
1 NP RN Wor SEG 8 SS a SER BU gen 3.35 16.48 [=cB.04 |... fl eas 1.92 1. 51 

sees Ts men 830 02.55 si Tana a sna en Sanat On BREA. OG Von 0, 521 1.86 1.76 
1 YER iby oy GO SRR Vy ERS ST Re SRE SE Gnu, 4.92 3.43 1.2.48 | ...... 1.82 
2 Fa Ea 1 oy SORBONNE wR DRO 2.03 1". 4.2007, .o. 25 4.82.0 BedB if. cians 1.89 

20 sashes 1.951 2.47 don la Seales an 4.42: 6.44 {....... 3:50.01 <2.30°......- 2.06 
7 AER Sle) 2.03 2A [fe Sant fans tats 2.344.551 6.37 |<4.70:{...-..% 2.20} 1.75 2.16 
JL NR he i TR BT VR RO BUS 4.67 J... 1 fd PA pe Here DRE 2.46 

i RA 2.35 0 (BAS ve A ee TE a ABE Lan R20 a as 
30: aes p UH REA 1 0 Re I ase ti Spo J Bm el BOI INE TRIN SO) 1.54 2.76 
Sloan L921) Fen Baie Report, RI Iam RO WR ime DLs TO Re a iE en Le Clon Re                         
  

NoTE.—Thickness of ice 50 feet from dock: Jan. 9, 95 inches; Jan. 18, 114 inches; Jan. 21, 11% inches; Jan. 
28, 15% inches; Feb. 4, 18% inches; Feb. 11 and 18, 22 inches; Feb. 25, 23} inches; Mar. 4, 22} inches; Mar. 11, 
21 inches; Mar. 18, 22% inches; Mar. 25, 19 inches; Apr. 1, 13 inches; lake was frozen over Jan. 24 and was 
clear of ice again on Apr. 10. 

OTTER CREEK AT MIDDLEBURY, VT. 

LocatioN.—A¢t railroad bridge half a mile south of railroad station at Middlebury, 
Addison County, 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, October 5, 1910, to September 

30, 1918. 
GAGE.—Chain; read by Almon Lovett. 
DiscHARGE MEASUREMENTS.—Made from a boat just below railroad bridge, at the 

stone-arch highway bridge just above the dam, or by wading. 
CHANNEL AND cONTROL.—Channel deep; current sluggish for several miles above 

the station. Control for low stages is gravel and boulder rips about 800 feet 

below gage, probably somewhat shifting; control at high stages is near the dam 
800 feet farther downstream. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.1 feet at 7.15 
a. m. March 30 (discharge, 3,500 second-feet); minimum stage recorded, 11.75 
feet at various times during the year (discharge, 202 second-feet). 

1903-1907 and 1910-1918: Maximum stage recorded, 21.07 feet March 30, 1913 

(discharge 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 possibly 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. Winter discharge ascertained by 
means of gage heights, current-meter measurements, observer's notes, and 

climatic records. 
ReGuLATION.—Probably little if any effect from operation of power plants above the 

station. Considerable storage has been developed on tributaries near the head- 

waters. 

AccurAcy.—Stage-discharge relation apparently permanent during the year, except 
when affected by ice. Rating curve well defined between 200 and 4,000 second- 
feet. Gage read to quarter-tenths once daily. Daily discharge ascertained by 

applying daily gage height to rating table, with corrections for ice from December 

27 to March 23. Records good. 

Discharge measurements of Otter Creek at Middlebury, Vt., during the year ending Sept. 

  

  

  

30, 1918. 

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

Feet. | Sect. Feet. | Sec.-ft. 
Dec. 11 | M. R. Stackpole... .... 12.24 368 {| Apr. 2 | M. R. Stackpole... ....| 15.82 3,270 
Xely LH i.. do. lot, al2,42 5 278 duly 27 LHW. Fear. .....i..... 12.10 320               Mar. 11 1..... ARS Ete ns a13.25 592 | 

  

a Stage-discharge relation affected by ice. 

Daily discharge, in second-feet,. of Otter Creek at Middlebury, Vi., for the year ending 
Sept. 30, 1918. 

  

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

    

  

I 403 | 1,190 | 403 | 220| 230|1,350 | 3,140 | 1,030 | 426 | 320| 248 301 
leans 403 | 917] 320] 210| 250 1,100 3,050 | 955 | 450 | 340 | 265 320 
rere ead 4031 775| 403] 220| 250 '8%0| 2,960 917| 610 360 | 248 301 
0 er 403| 670| 301 | 210| 230| 740|2,870|1,030| 555| 450| 381 248 

10. ire 381| 610 202| 2%0| 250| 660|2,690| '8s0| 528| 450| 501 265 

RR 340 | 610] 360] 2%0| 250] 5% 2,600] 1,190| 610| 450 | 360 301 
| Ee 320| 450 | 301| 300 230| 520|2510|1,150| 670] 501] 283 301 
Ba 403| s501| 265| 2%0| 250| 5202420] 1.150| 955| 670| 283 301 
Wks 450 | 475] 320] 280] 320] 660] 2,060] 2, 1,110 | 381 | 320 320 
15 as 426 | 475| 360 220| 400 1,200 | 1,970 | 2,510 810 | 403 301 

  

501 | 640] 283) 260 | 2,100 | 2,780 | 2, 670 | 1,440 | 320 | 248 | 1,030 

IE alan 740 | 450 | 283 | 300|2,300|2,78 [1,970] 670|1,030| 320| 217 775 
ATA 740 | 340 | 300 | 340 [2,400 |2960 | 1,790 | 640| 670 | 320| 202| 2,330 
etna 775| 881| 280 | 340 |2,400|3.050 | 1,520 | 740 | 528 | 283 | 248 | 2,240 
2 670] 34071 30] 280] 2. 3,140 | 1,360 | 810 | 450 | 265| 265| 1,970 
a 955( 283| 20! 250f-.i-i: 500 | 1,360 | 810 | 450 | 202| 265] 1,880 
3 et 26001... 5... 20 280s 2820.1 7.5. slo f...0. 983 | «283                         
  

NoTe.—Stage-discharge relation affected by ice Dec. 27 to Mar. 23. Determination of discharge for this 
period based on gage heights corrected for effect of ice by means of-two discharge measurements, observer’s 
notes, and weather records.
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Monthly discharge of Otter Creek at Middlebury, Vi., for the year ending Sept. 30, 1918. 

[Drainage area, 615 square miles. ] 
  

  

  

          

: : 05k. 
Discharge in second-feet Runoff 

(depth in 
Month. Per inches-on 

Maximum. | Minimum. | Mean. | square ita 
mile. Sai 

hn TT ph re i ee Se SR Le 2,690 232 525 0. 854 0.98 
November... .. ST at EL a 2,510 283 807 1.31 1.46 
December... eR Sh a 501 202 339 . 551 .64 
ET a SRE ap LPG pill a A Ss 340 210 263 428 49 
Fobruany..... 0 8 oS SR TR 2, 500 220 958 1. 56 1.62 
March oe area TN RTE 3,500 520 1,810 2.94 3.39 
ApH aE Tr 3,320 1,360 2,350 3.82 4.26 
MAY. ole cia eT ens as 2,600 640 1,250 2.03 2,34 
Ler TTR a Re eC SR en BIT SS 1,440 360 644 1.05 1.17 
£1 3 her mee EE SSR a alae 810 202 399 649 75 
ABUSE ode ie EE SL sens 501 202 284 462 53 
LTH eR eS Ra i a TR EL SE 2,330 248 665 1.08 1.20 

rH CE Re EL Ge 3,500 202 854 1.39 1883     

WINOOSKI RIVER AT MONTPELIER, VT. 

LocA10N.—1 mile downstream from 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. 

REcorDs AvAILABLE.—May 19, 1909, to September 30, 1918. 
Gacr.—Gurley seven-day water-stage recorder on right bank, installed July 4, 1914; 

gage heights referred to datum by means of a hook gage inside the well; an out- 
“side staff gage is used for auxiliary readings; records June 16 to July 3, 1914, ob- 
‘tained from the staff gage. Chain gage at highway bridge just above the Central 

Vermont Railway station used 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, 11.45 feet at 9 p. m. October 30 (discharge from extension of rating 

curve, 8,780 second-feet); minimum stage from water-stage recorder, 2.95 feet at 
7 a. m. July 26 and 8 a. m. August 29 (discharge, 42 second-feet). 

1909-1918: Maximum stage determined by leveling from flood marks preserved 

on building near present gage, 17.31 feet, April 7, 1912 (discharge not determined); 
minimum stage from water-stage recorder 1914-1918, 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; discharge 
ascertained by means of gage heights, current-meter measurements, observer's 
notes, and climatic records. 

RecuraTioN.—Operation of power plants on main stream and tributaries above sta- 
tion cause large diurnal fluctuations in stage.! 

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

ice. Rating curve well defined between 30 and 5,000 second-feet. Operation 
of water-stage recorder satisfactory during the year, except during part of October 

and November, when it was temporarily removed for cleaning; Sanborn water- 
stage recorder used November 16 to December 17. Daily discharge determined 

by discharge integrator, except for high stages and the period November 16 to 
March 28, when mean daily gage heights were used. Open-water records good; 
winter records fair. 
  

1 See fig. 1, p. 41, U. 8. Geol. Survey Water-Supply Paper 424,
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Discharge measurements of Winooski River at Montpelier, Vt., during the year ending 
Sept. 30, 1918. 

[Made by M. R. Stackpole.] 

  

  

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

| 

Feet. Sec.-ft. Feet. See.ft. 
QelaBl. cian Te Se . S400 fF Mar, di...i. hai iiiviania a 6.06 668 
Dee. 18. a ener: a 4.80 SR Mar 20... ir emesis a’, 23 1,650 
fins Rs Dei SO RR RC a a 5.06 275 Apr. A202 aii. 5. 69 1,510           
  

a Stage-discharge relation affected by ice. 

Daily discharge, in second-feet, of Winooski River at Montpelier, Vi., for the year ending 
Sept. 30, 1918. 

  

  

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

: Coffe Dla Hl 255 | 1,500 276 150 155 760 | 4,200 | 1,360 960 245 130 200 
AER NES 270 | 1,100 284 155 145 620 { 5,950 | 1,300 { 1,020 360 120 144 
Beant sas wei 215 860 320 i10 98 560 | 4,600 | 1,040 530 270 100 . 180 
7. Ta Ne Fe 255 680 345 140 110 470 | 2, 600 850 350 194 60 150 

Beenie swans 500 620 325 130 1251 440 | 2,000 700 310 220 106 136 

I 620 560 284 65 125 420 | 1,700 640 270 150 77 160 
Li SE 320 520 268 110 130 400 | 1,900 640 760 172 92 158 
ANCE REE 280 470 272 75 130 370 | 2,000 600 670 245 100 130 
0. ic we mm 390 440 237 75 115 320 | 2,450 530 395 215 | 2,900 152 

10. i ia. 320 390 290 88 130 400 | 1,960 510 395 200 | 1,160 120 

SRSA a ARE AS 210 500 290 105 150 370 | 1,580 | 1,040 330 245 500 124 
: 7 Dg Ch a 320 370 220 120 155 370 | 1,440 750 760 260 330 118 
: 3 Bal A 620 260 260 120 185 400 | 1,480 | 1,240 | 1,120 250 240 154 
Yr 370 | 195] 260 | 180 | 250 | 400 [1,780 | 2,850 | "620| 385 | 530 225 
15.8 ies cae ens 340 240 250 165 310 400 | 1,900 | 1,320 435 340 925 154 

: 7 eta ae SIN 440 300 170 185 310 370 | 1,900 880 350 240 365 164 
YF RE 420 284 250 210 310 400 | 1,700 720 315 185 275 180 

1B. el ei; 280 264 240 185 310 600 | 1,760 620 295 195 184 325 
LL RW She 210 312 240 210 310 640 | 1, 360 560 265 200 210 640 
2% SOE Mel 960 268 240 220 400 | 1,600 | 1,180 560 235 165 176 320 

| RR 660 316° 240 195 700 | 1,150 | 1,180 520 220 106 156 | 1,080 
0D ith wei 370 345 220 185 580 | 2,000 | 1,860 440 225 170 136 690 
7; Pe Sl Ee il 240 345 185 250 480 | 2,400 | 1,600 455 430 140 142 395 
PR CNR ps 320 312 240 230 380 | 1,800 | 1,440 400 405 125 134 890 
1 LL I 900 231 210 195 360 | 1,800 | 1,160 335 340 100 93 780 

| APOE Re pg 820 219 200 195 910 | 1,800 | 1,000 340 260 100 140 | 2,000 
Va 720 207 175 170 | 1,200 | 1,400 930 660 235 91 128 | 3,000 
LEHRER» SORE ae 860 183 185 145 | 1,050 | 1,7C0 960 670 200 74 118 1,420 
| I EEA 720 185 145 190:1... ... 2,900 | 1,000 440 156 108 102 900 
LR 3,700 210 115 0 |... 5. 2,300 | 1,280 840 205 118 114 670 
| SRE A FREE. 3,450: oa. 125 160. 900 fo 660-1... 130 $02 3 ies                         
  

_ NorE—Stage-discharge relation affected by ice Dec. 10 to Mar. 28; discharge for this period computed 
from gage heights corrected for effect of ice by means of four discharge measurements, observer’s notes, and 
weather records. Discharge estimated Oct. 6-29, Nov. 3-16, 29-30, 

125832°—20—wsp 474——7
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Monthly discharge of Winooski River at Montpelier, Vt., for the year ending Sept. 30, 1918. 

[ Drainage area, 420 square miles.] 

  

  

  

  

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

Month. > inches on 
Per drain: ( Maximum. | Minimum. | Mean. | square Simage 

mile area). 

OCloDer. 2. a. i os hh SE ee Sr Sls 3,700 | 210 657 1. 56 1.80 
November... ooo a Si tar cee dae dha 1, 500 183 423 1.01 1.13 
December... ... ih vee de a ee eas 345 115 237 . 564 65 
SMMIBPY = coco dh a a 250 65 157 .374 43 
February. il. ore ie. biti niet a Sa 1, 200 98 343 . 817 85 
Mareh io oak ast 2,900 320 1,050 2. 50 2.88 
2. LA SRI EP A DE El CA 5, 950 930 1,930 4.59 5.12 
Mayr a a rR Ee ea 2, 350 335 773 1. 84 2.12 
LE IT RE ee RE ER he os. Sy 1,120 156 435 1.04 1.16 
Jy. BLS nk "385 74 193 459 53 
ABER. a wh 2,900 60 321 764 88 
September. se. coir si ii ha ly 3, 000 118 525 1.25 1.40 

The year 0s tae. das loam Sakis l, 5,950 60 586 1.40 18.95             

DOG RIVER AT NORTHFIELD, VT. 

LocatioN.—At highway bridge near Norwich University campus in Northfield, 

Washington County. Union Brook joins Dog River a short distance below station. 
DRAINAGE AREA.—47 square miles. : 
RECORDS AvAaiLABLE.—May 14, 1909, to September 30, 1918. Records from May 14, 

1909, to August 22, 1910, obtained at lower highway bridge; those from August 
23, 1910, to date, at present location. 

GAGEs.—Water-stage recorder on left bank below highway bridge; gage heights referred 
to gage datum by means of a hook gage inside the well. Inclined staff on left 
bank read by Florence C. Doyle from August 30 to September 30, 1918. 

DiscHARGE MEASUREMENTS.—Made from highway bridge or by wading. 
CHANNEL AND CONTROL.—Bed composed of gravel and alluvial deposits; subject to 

slight shifts. 

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder, 
about 5.05 feet on April 2 (discharge, 960 second-feet); minimum stage, from 
water-stage recorder, 0.85 foot at 11 p. m. August 3 (discharge, 8 second-feet). 

1910-1918: 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. 

IcE.—River frozen over during winter; stage-discharge relation affected for short 
periods. 

Accuracy.—Stage-discharge relation fairly permanent except when affected by ice. 
Rating curve well defined below 600 second-feet. Operation of water-stage re- 

corder unsatisfactory during a considerable part of the year as shown in footnote 
to daily discharge table. Daily discharge ascertained by applying to rating table 
mean daily gage heights determined by inspecting recorder graph, and from 

observer’s readings (staff gage readings to quarter-tenths twice daily). Records 

fair,
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Discharge measurements of Dog River at Northfield, Vt., during the year ending Sept. 30, 
1918. 

  

  

      

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

Feet. | Sec.-ft Feet. | Sec.-ft 
Oct. 31 | M. R. Stackpole........ 3.10 296 Feb. 28 | M. R. Stackpole........| 2.59 162 
Nov.’16 {..... do.onlananis 1.61 40.5.1 Apr. 12 |..... 40... ont ad. on 2.75 213 
Pee. 18:4... ... YE Be Sr GN oR al.46 283.6 | July 26 | HH. W. Fear......5..... .92 9.4 
Jon. 24 io... TR Sr LAE al.29 21.5 || ‘Aug. 29 | J. W. Moulton..........} 1.01 11.8             

a Stage-discharge relation affected by ice. 

Daily discharge, in second-feet, of Dog Rwver at gre, Vit., for the year ending Sept. 
30, 1915. 

  

  

) 

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

| TE RR A Set a CR 16 198 [ovens ss 570 I 05 ne 23 10 33 
i A BER Re 12 i PL 760 135 i .eanns 28 9.6 16 
SRA NI Rd RR 12 : 7 gE Ta 585 1194... 21 8.6 13 
do resi ie da sas 18 106: 390 104 (#0... 18 8.4 12 
Dis hi a a ei 30 93 lL... ua. 302 3g Blt a 0s 16 9.0 13 

Ea a RH ET 39 80 i 255 90... a0: 14 8.8 19 
i sdb ras ane sede we 25 8D Ysa 315 SO aes 15 9.0 19 
I nar She pole IOAN 19 Bitlis vee we 315 2 14 11 14 
| IEE CR Ea SEY 19 Co I 390 2 POE aE AL, A 196 14 

$1) Ag SIG TART SR Cl ge SO 17 TB iin ivlosinaine 1 rs MERE Be 66 12 

| NR LE SRY SR 16 1d ER Ea LNT SE y ENR i Re ANE 43 12 
2. SERIE IORI. sy Se MY RRR TRA 20 LR NEO RIR, RIO 100). ied 33 14 
: i. PARR EnL ean ie Si 0 63 FH RA Bs 158 08 {eceannnn 22 16 
| PA Cr Ea La Le gL 34 | FS BRA Na ee 249 FL hr 67 19 

1 DN at PR 34 1 SER a 155 40. Jia si cia ememaiois 14 

¢ 1: PRR AR Jaa 41 711 i IPCI Ee 124 Sd 1.0 os Jo Saas 16 
17 SRE TRIS ee CE SE 32 dS IL 108 VTE IEE NB 19 

1 RES RIL a Re Tee The 25 LE RR 94  ¥ Sh OVERS PX a 32 
3! URS SRN, SS SE pt 23 Fi) BS BTR Se 83 yy Pl IRR, PUSH 47 
20. oie ia nav Ae a as 7 J WUD Se. TS patel Rw Ne 5 v.75 BURR et IN nti 62 

1 ERIE TS DA RAR a Sh 
EEE TERE HA IN SR 
"4, NE Mey BRAT hs TH 
a SRE I lg 
NERC SCORE a 3S SN 

bt. IRE nS Spi TDN AR Ese 
J HOT SE A IR SO eR Ee 
oh le i ae Lm ies 
Et SHA el PR 
B02 nin eds se ee ie ae 
3 EEE Ca A aT he                 

  

    
Nore.—Stage-discharge relation affected by ice from last part of November to about Mar. 20. Water- 

Stage) recorder not operating Nov. 20 to Mar. 20, Apr. 10-20, May 5-6, 23-31, June 1-12, July 9-25 and Aug.



100 SURFACE WATER SUPPLY, 1918, PART IV. 

Monthly discharge of Dog River at Northfield, Vi., for the year ending Sept. 30, 1918. 

[Drainage area, 47 square miles.] 

  

  

  

      
Discharge in second-feet. 
Plschare Run-off 

(depth in 
Month. Per inches on 

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

ATT Ra a a Ly EI Re 63.3 1.35 1.56 
NOVEHIBOT, 1. ot ce Sansa idan se es sin 61.0 1.30 1.45 
DECRINDPET. . oc ovsins ti via iiss vids Nas wv abd iR 28.0 . 596 .69 
JIAO Yo. a Es Tl aan haa 17.5 W372 .43 
FODIRALY oc ttl so adie ile vlan ew de 42.5 . 904 .94 
Marah ro eR IA SN ays 138 2.94 3.39 
APH Te hens SA 285 6.06 1 6.76 
May... 99. 2 2.11 2.43 
June 39.5 . 840 .94 
July... 16.7 . 355 .41 
August... EE, . 25.3 . 538 .62 
September. NEE aS A ra Se 53.7 1.14 1.97 

The year 72.3 1.54 20. 89           
  

Note.—Discharge estimated by comparison with Winooski River at Montpelier and ‘White River at 
West Hartford as follows: Nov. 20-30, 25 second-feet; Dec. 1-31, 28 second-feet; Jan. 1-31,17.5second-feet; 
Feb. 1-28, 42.5 second-feet; Mar. 1-20, 55 second-feet; Apr. 10-20, 240 second- feet; May 23-31, 68 second-feet 
June 1- 12, 51 second-feet; J uly 9-25, 18 second-feet; Aug. 15-26, 19 second-feet. Use was also made of three 
discharge’ measurements obtained during December, J anuary, and February in making estimates of flow 
during the winter. 

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 
Morrisville, Lamoille County. ; 

DRAINAGE AREA.—280 square miles. 

RECORDS AVAILABLE.—September 4, 1913, to September 30, 1918. A station was 

maintained at highway bridge near power plant at Cadys Falls from July 28, 
1909, to July 13, 1910. 

Gaces.—Friez water-stage recorder 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. 
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 open-water stage during year, from water- 

stage recorder, 10.66 feet at 7.45 p. m. October 30 (discharge, from extension of 
rating curve, about 7,430 second-feet); minimum stage, from water-stage record- 
er, 1.85 feet at 1 p. m. August 18 (discharge, 52 second-feet). 

1913-1918: Maximum stage recorded October 30, 1917; minimum stage re- 

corded, 1.82 feet August 17, 1914 (discharge, 50 second-feet). 
Ice.—River freezes over during extremely cold weather; stage-discharge relation 

slightly affected by ice. Discharge determined from gage heights with correc- 
tions for backwater based on current-meter measurements, observer’s notes, and 
climatic records. 

Accuracy.—Stage-discharge relation practically permanent, except when affected 
by ice. Rating curve well defined. Operation of water-stage recorder satis- 
factory throughout year except for periods during the winter when clock would 

not run on account of extreme cold. Daily discharge ascertained by discharge 
integrator. Records good.
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Discharge measurements of Lamoille River at Cadys Falls, Vi., 
Sept. 30, 1918. 

101 

during the year ending 

  

  

            

  

      

  

  

  

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

Feet. | Sec-ft. Feet. | Sect. 
Dec. 15 | M. 2 LSwckpole PRES a2. 39 167 || Apr. 11 | M. R. Stackpois RN 4.42 1,150 
Mar: 24.000. nl a3. 35 397 1} eats mmsnssiiavast 4:25) 1,080 

27.%...55 2 nas AE I a3, 89 804 || July 25 | H. Ww. Fearon ad. 2.22 147 

a Stage-discharge relation affected by ice. 

Daily Zsdrge, wn second-feet, of Lamoille River at Cadys Falls, Vi., for the year ending 
Sept. 30, 1918. 

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

385 | 1,500 275 240 190 560 | 3,150 | 1,080 590 184 110 196 
330 | 1,020 250 200 190 430 | 4,550 990 630 290 104 140 
260 820 230 220 200 370 | 3,900 600 380 300 100 112 
430 680 240 200 200 370 | 2,100 620 300 220 90 114 
740 610 235 240 200 290 | 1,520 495 265 176 98 112 

| TEST 950 550 230 220 220 270 | 1,260 470 240 170 116 118 
AE Ee 640 520 230 200 220 | 250 | 1,520 495 720 184 110 130 
Bs ad 480 455 200 200 220 240 | 1,760 440 550 198 132 100 
| er AR NS 660 420 210 200 240 450 | 2,100 405 350 184 465 120 

¥0.. 495 425 220 200 200 450 | 1,520 385 315 172 330 120 

220 190 190 490 | 1,160 800 280 196 235 112 
200 190 170 430 | 1,040 580 820 164 174 112 
200 190 140 | - 350 990 820 | 1,520 198 164 112 
200] 190| 140) 270|1,100|2,250 | 800 | 255 | 152 230 
200 170 155 270 | 1,420 | 1,080 590 275 162 154 

200 170 220 220 | 1,740 700 435 200 178 136 
200 170 240 200 | 1,520 680 290 158 142 215 
200 170 250 270 | 1,380 410 425 174 114 255 
200 155 220 350 990 330 480 158 122 330 
200 155 290 410 820 325 245 122 120 210 

200 155 520 600 820 325 140 95 144 490 
200 140 600 | 1,100 | 1,520 330 215 87 140 335 
220 140 540 | 1,750 | 1,460 720 390 116 130 285 
200 140 390 | 1,250 | 1,240 485 410 124 104 740 
190 125 290 970 940 340 345 114 96 770 

200 125 440 970 740 250 295 104 | 110 950 
200 140 880 840 570 340 255 99 112 | 2,500 
200 155 780 720 700 380 225 85 8 | 1,560 
200 190}... .- 900 740 325 220 85 100 540 
200 F700 a0 ,500 | 1,080 710 230 162 104 520 
220 190]... 3.950... 550: 1: ius. 140 110 avenue     

  

                    
  

NorEe.—Stage-discharge relation affected by ice from Dec. 10 to Mar. 31; determination of discharge for 
this period based on gage heights corrected for effect of ice by means of three discharge measurements, 
observer’s notes, and weather records. Discharge estimated Dec. 3, 6-8, and for several short periods 
during the winter.



. 102 SURFACE WATER SUPPLY, 1918, PART IV. 

Monthly discharge of Lamoille River at Cadys Falls, Vt., for the year ending Sept. 30,1918. 

[Drainage area, 280 square miles.) 

  

  

  

            

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

Month. Per inches on 

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

TT AR SR Ee SR 4,100 260 791 2.82 3.25 
November....... ..000. oot. loool, 1,500 220 440 1.57 1.75 
Depember. cr a Te SSN 275 190 212 757 87 
JANARY ode on Toi Si dn oe Ee a LT 240 125 179 639 74 
HT yg perp SN LR I a Cl SIR A 880 140 305 1.09 1.14 
March. sate a se mtae ari taro hy 1,950 200 629 2.25 2.59 
I ea 4,550 570 1,510 5.39 6.01 
MAY i se a ES Te 2,250 250 2.16 2.49 
5 eR SA SR ST Cee Pa 1,520 140 432 1.54 1.72 
July Re Se ha 300 85 167 . 596 .69 
11 els Shae. AEE STE a 465 85 144 .514 .59 
Saptember.. « . ori tattle 2, 500 100 394 1.41 1.57 

TT A Ta LER 4,550 85 483 1.72 23.41 
  

GREEN RIVER AT GARFIELD, VT. 

LocaTtion.—At site of old dam above highway bridge at Garfield village, town of 
Hyde Park, Lamoille County. Green Riveris 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, 1918. 

© Gace.—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 

length of crest is increased 11.17. feet. Current-meter measurements made at 
footbridge about one-half mile downstream from weir, and at old bridge about 

one-half mile above weir. 
CHANNEL AND CONTROL.—A pool of considerable size is formed in the old mill pond 

back of the weir; at ordinary stages the velocity of approach to the weir is very 

small. Some water leaks around the weir in the old tailrace on left bank. 

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.03 feet at 9 a. m. 
October 31 and 5 p. m. April 2 (discharge, from extension of rating curve, about 
306 second-feet); minimum stage recorded, 0.29 foot August 28, 30, and 31 (dis- 

charge, 4.7 second-feet). 
1915-1918: Maximum stage recorded, 3.6 feet at 9a. m. April 12,1915 (discharge 

from extension of rating curve, about 436 second-feet); minimum stage recorded, 

0.29 foot August 28, 30, and 31, 1918 (discharge, 4.7 second-feet.) 
Ice.—Weir and weir crest kept clear of ice during winter; stage-discharge relation 

not affected by ice. 
REGULATION.—An old timber dam about 2 miles upstream affects flow to some extent. 

The dam leaks by an amount somewhat greater than the low-water flow. During 
prolonged 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. Rating curve based 
on weir formula, Q =3.33 LH # with corrections determined from current-meter 
measurements, and with logarithmic extension above gage height 1.90 feet. 

Gageread twice daily to hundredths. Daily discharge ascertained by applying to 

rating table mean daily gage height. Records good below 130 second-feet; 
at the higher stages the weir is flooded and results are somewhat uncertain. 

é
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CoopreErATION.—Gage-height records furnished by C. T. Middlebrook, consulting 

engineer, Albany, N. Y. 

Discharge measurements of Green River at Garfield, Vt., during the year ending Sept. 30, 

  

  

1918. 

[Made by H. W. Fear.) 

Gage Dis- 
Date. height. | charge. 

; Fo feed ° 
July 25a ; . 
July 250 .39 7.6 

  

bMeasurement made at footbridge one-half mile below gage. 

      

  

Daily discharge, in second-feet, of Green River at Garfield, Vi., for the year ending Sept. 30, 
1918. 

  

  

                        
  

  

  

   

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

a FO bpd 1% Bin 9.7 11] 163 84 63 | 20 15 8.4 
TRE Ae £0 21 81 7 11 9.7 11 271 87 57.7-.20 14 = 6.3 
SRE a 27 62 17:10 9.7 11 286 68 39 | 19 13 6.0 
PR rs | 32 47 17} 10 9.3 11 207 50 26 | 18 13 5.7 
rR WE pA 35 43 17. 10 8.7 12 163 40 20.17 13 5.7 

Sevir ia ieC he 51 38 151 11 8.4 12 138 34 18| 16 12 37 
po Re 49 34 1531 1 8.4 12 | 149 40 a7: 19 14 6.6 
AS IR, | 46 32 1537 11 8.0 12 170 32 60 | 18 14 6.3 
Qe ie el ads 49 29 16 10 8.4 12 172 30 581.19 22 6.0 
10... F.. 41 28 15 0.7 |. 8.% 13 139 32 321 17 16 6.3 

Avs, 37 27 13 9.3 8.7 14 106 62 261° 17 14 + 6.0 
12.00.00 ie 33 26 13° 0.7{ 9.0 15 91 58 47.17 13 6.0 
1 ERE 38 25 13 | 10 9.7 14 79 72 98 | 17 12 7.1 
4. 34 . 24 14 | 10 10 14 100 210 68 | 21 12 8.4 
5. cities 35 23 14 10 10 14 159 117 51 18 12 7.1 

Ts | 49 23 13( 10 10 14] 197 68 38] 15 11 5 
SR Rr 47 22 13-10 9.7 14 181 49 225213 1 11 
18 ed 37 21 13| 10 9.7 14 163 39 27.510 10 11 

: 1 EEC Oa, 31 21 14 | 10 9.7 15 95 32 25 9.71 10 12 
| Re ie 46 20 14 9.71 12 17 74 28 23 9.0 9.7 13 

Op ga [27:00 20 i997] 12 22 78 30 iv 8.4] 9.3 25 
3 RR RR I 43 21 13.{ 10 11 30 117 28 23 8.0 9.3 21 

7 LE DT 35 22 134: 10 11 34 131 33 25 %-1 8.4 22 
Od iiiires 34 21 137.10 10 22 110 32 26 7.4 5.7 39 
| AAR Np NR En 39 22 13| 10 10 29 7 28 26 7.4 5.5 64 

Ne awraats 43 18 12 10 13 43 64 26 231 7.1y 5.5] 03 
2 arsenide 38 17 12 | 10 12 60 69 35 22 JF | 5.2] 188 
i ae ee 51 17 12 9.71.12 62 70¢.-* 40 20 6.9 4.9 | 146 
20. nei. 56 17 12 9.7%: deed 65 3 40 25 6.6 5.2 82 
Lo FINE RR 130 16 11 9.70. 69 74 70 201 23 4.7 51 
RARER SNE 204 [olen 11 0.7 V.iosees O00. oasis 64 16 Mg Oe 

Monthly discharge, in second-feet, of Green River at Garfield, Vi., for the year ending Sept. 
: 30, 1918. / : 

Month. Maximum. | Minimum. | Mean. Month Maximum. | Minimum Mean 

October. vee us “264 17 49.9 May... iiiaive- 210 26 53.5 
November... .. 126 16 31.4 June ie. ye 98 18 35.5 

December. ..... 17 11 13.9 JL July.....cnvaaun 23 6.6 14.0 
January... .... 11 9.3 10.1.) August..... se 22 4,7 10.6 
February. =... 13 8.0 9.95 || September. .... 188 5.7 28.7 
March..... 90 i 3 25.4 
April... 286 64 132 The year.... 286 4.7 34.6     
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MISSISQUOI RIVER NEAR RICHFORD, VT. 

LocATioN.—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, 1918. 
GaGE.—Gurley water-stage recorder on left bank, about one-fourth mile above high- 

way bridge; chain gage on highway bridge used from June 26, 1911, to July 31, 

1915. From May 22, 1909, to December 3, 1910, gage was just below plant of the 
Sweat-Comings Co. in Richford. 

DiscHARGE 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 during year, 17.64 feet on April 1 

determined by levels from high-water mark (stage-discharge relation affected by 

ice); minimum stage, from water-stage recorder, 2.16 feet at 4 p. m. August 30 

discharge, 44 second-feet). 
1911-1918: Maximum stage recorded April 1, 1918; minimum stage recorded, 

4.15 feet by chain gage, July 14, 1911 (discharge, 8 second-feet). . 

Ice.—Stage-discharge relation usually affected by ice from December to March; 

discharge determined from gage heights corrected for backwater by means of 
current-meter measurements, observer’s notes, and weather records. 

REecurLaTION.—Considerable daily fluctuation at low stages caused by operation of 
power plants at Richford. 

Accuracy.—Stage-discharge relation practically permanent except when affected 
by ice. Rating curve fairly well defined below 6,000 second-feet. Operation 

of water-stage recorder satisfactory during the year except as indicated in foot- 
note to daily-discharge table. Daily discharge ascertained by applying to rating 

table mean daily gage height determined by inspecting recorder sheets; deter- 
minations for periods for which no record was obtained are based on comparison 
with records of flow of streams in adjacent drainage basins. Records good for 

periods when water-stage recorder was in operation, and fair for other periods 
and during the winter. 

Discharge measurements of Missisquoi River near Richford, Vt., during the year ending 
Sept. 30, 1918. 
  

  

    

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

Feet. | Sect. : Feet. | Sect. 
Oct. 11 | M. R. Stackpole........| 4.09 809 (| Apr. 8 | M.R. Stackpole........| ‘7.17 3,430 
Dee. 124... ... doin oni. ad 08 315 Olan do. soar inning 7.69 4,090 
Jan. 30}....: doco on sion a 4.69 60 Joly 24. H.W. Pear... ......... 2.91 234 
Mar. 61"... doi san ar a 6.48 760 || Aug. 31 | J. W. Moulton......... 2.20 51 
April... do. cars, a 13. 49 4,730 10 REE | EDI ae SE 2.35 84 

Yer... Qo. sis iiv ine a 13.69 4,800 ||               

a Stage-discharge relation affested by ice. 
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Daily discharge, in second-feet, of Missisquoi River near Richford, Vt., for the year ending 

  

    

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

380 185 82 | 1,050 | 5,800 | 1,720 438 615 324 456 
600 170 160 | 1,000 | 9,000 | 1,880 510 620 258 300 
420 145 160 960 | 8,000 | 1,720 393 446 248 240 
440 130 130 900 | 6,720 | 1,480 282 379 186 179 
420 170 94 820 | 4,270 | 1,320 248 318 150 168 

380 170 72 760 | 3,280 | 1,240 215 300 | 1,240 194 
320 185 120 700 { 3,170 | 1,200 482 268 710 272 
280 160 145 560 | 4,050 | 1,170 995 307 575 227 
300 82 160 500 | 3,940 890 590 324 698 203 
300 120 160 460 | 3,170 710 395 314 800 200 

300 120 170 420 | 2,340 890 332 290 500 168 
320 120 170 |. 360 | 1,880 | 1,440 610 258 363 152 
320 130 160 380 | 1,680 | 2,100 | 3,060 339 321 203 
320 145 130 300 | 1,880 | 2,240 | 2, 860 282 307 
320 160 82 280 | 2,440 | 1,640 | 1,480 668 286 395 

280 220 72 260 | 2,850 | 1,140 995 550 237 343 
300 200 145 260 | 2,650 830 680 480 200 | 1,760 
300 185 600 300 | 2,390 710 545 505 170:]::1,170 
300 185 700 340 | 1,880 570 456 500 179 | 1,140 
300 185 900 380 | 1,680 500 387 400 145 0 

260 200 960 560 | 1,700 510 324 282 132 1 1,600 
230 | 185 | 1,100 | 1,500 | 2,500 | 407 | 314 | 234 | 122 1,840 
200 | 130 | 1,100 | 3,200 | 2,700 | 325 | 590 | 230 | 140 1,170 
230 170 700 | 2,800 | 2,440 363 | 1,280 212 100 | 1,560 
300 120 410 | 2,400 | 1,970 325 170 108 | 1,640 

280 130 700 | 2,200 | 1,480 310 536 150 125 | 1,360 
170 | 160 | 1,150 | 1,550 | 1,320 | 318 | 420 | 185 | 125| 4,600 
170 170 | 1,100 | 1,050 | 1,440 367 339 152 100 | 5,160 
Te Ree 1 ES 1,150 | 1,520 | 363 | 339 | 150 92 | 3,500 
120 60 toon l 1,950 | 1,600 324 474 209 102 | 2,200 
120 130 ro 45000 J. S03: 1. uisatus 541 noi. .....                           
  

NorEe.—Stage-discharge relation affected by ice from about Nov. 26 to Apr. 2; determination of discharge 
for this period based on gage heights corrected for effects of ice by means of five discharge measurements, 
cbserver’s notes, and weather records. Discharge estimated for following periods for lack of gage-height 
record: Oct. 12, Nov. 9-10, 18-20, Apr. 3, 16-17, 21-23, May 11-15, and July 16-21. 

Monthly discharge of Missisquoti River near Richford, Vt., for the year ending Sept. 30, 1918. 

[Drainage area, 445 square miles.] 

  

  

  

  

  

Discharge in second-feet. 
: Run-off 

{dopith in 
Month. Per inches on 

Maximum. | Minimum. | Mean. | square walnsge 
mile, area). 

i SER SS GSR RL 6, 720 740 1,580 3.55 4.09 
November 5,280 320 893 2.00 2.23 
December 440 120 287 .645 74 
JANUALY a8. ton se tai tds visa is rss Essai 220 82 157 +353 41 
LY SR Cr HN SLE UE RN [ 1,150 72 415 .933 .97 
MATCH, oS rs Sa A Se Ed hes ,000 260 1,080 2.43 2.80 
April. isn a aE RL ME 9,000 1,320 3,060 6.88 7.68 

BY re Se mak se 2,240 310 947 2.13 2.46 
JUNO. ited is ras a tas dL Salers ais 3,060 215 713 1.60 1.78 
PE rT ee Goat ad SE ey PEI Pera 860 150 363 .816 «94 
5 OL TR Ma AA La 1,240 92 294 .661 «76 
September... ...... aici a i evden an 5,160 152 1,120 2.52 2.81 

Theyear........i.in:. eI IN rh 9,000 72 906 2.04 27.67            
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CLYDE RIVER AT WEST DERBY, VT. 

Locarion.—Just below plant of Newport Electric Light Co. at West Derby (Newport), 

Orleans County, about a mile above mouth of river. 
DRAINAGE AREA.—150 square miles. 
RECORDS AvarLABLE.—May 25, 1909, to September 30, 1918. 

Gaaes.—Water-stage recorder on right bank; referred to gage datum by a hook gage 

inside the well; chain gage fastened to tree is used for auxiliary readings. 

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, from water-stage recorder, 

3.70 feet at 11 p. m. April 3 (discharge, 1,280 second-feet); minimum stage recorded 
1.87 feet at 5 a. m. September 1 (discharge, 40 second-feet). 

1909-1918: High water of March 25-30, 1913, reached maximum stage of 5.8 feet, 
as determined by engineers of Geological Survey from high-water marks (dis- 

charge about 6,300 second-feet); minimum stage, 1.60 feet at 5.45 p. m. August 

25, 1913, 7.30 p. m. July 30, and 4.50 p. m. August 17, 1914 (discharge, 17 second- 

feet). 

Ice.—Ice covers large boulders below gage during greater part of winter and causes 
some backwater. Winter discharge determined from gage heights, current- 
meter measurements, observer’s notes, and climatic records. 

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 afforded 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 affected 
by ice; individual current-meter mesurements 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, as indi- 

cated in footnote to daily-discharge table. Daily discharge ascertained by 
applying mean daily gage height to rating table, using observer’s reading of chain 
gage when recorder was not in operation. Records fair. 

Discharge measurements of Clyde River at West Derby, Vt., during the year ending Sept. 

  

    

  

30, 1918. 

Gage height Ga; 2 height 
t). t). Cieet) Dis- 9) Dis- 

Date. Made by— charge Date. Made by— charge 

Hook | Chain [(se¢-t.)- Hook | Chain |SecAt). 
gage. | gage. gage. | gage. 

Oct. 12 | M. R. Stackpole..| 2.64 | 2.55 272 | Mar. 28 | M. R. Stackpole.|....... 2.70 357 
Dee. 13.1... do... a2.53 |a2.49 138 20: 1:4a2s TEE SU Pent 2.75 385 
Jan. 29 |...a:d0....... 0. a 2.15 |a2.08 80.) July: 231. C. HH. Plerce..... 2.32| 2.32 157 
Mar. 51.0... 80... 20000 2.48 | 2.42 215 ){ Sept. 1 {'J. W. Moulton...] 2.15] 2:15 98                     

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Clyde River at West Derby, Vi., for the year ending 
Sept. 30, 1918. 
  

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

RR NR Se, 160 950 280 74 230 389 655 255 194 204 99 
Bee a a 230 | 1,060 260 70 70 250 810 810 288 194 218 96 
Bee tidiconiie 220 | 1,000 270 80 70 250 | 1,220 860 278 184 222 102 
RE DL ARE 24 260 82 70 240 | 1,120 810 264 198 213 99 
Bb. ey 300 55 210 80 70 217 | 1,170 702 229 167 187 93 

6... ann 360 620 200 80 68 205 | 1,060 610 209 167 175 102 
le SP 380 500 #210 80 76 200 | 1,010 533 211 164 204 123 

EE a ST 330 460 175 80 64 195 910 509 213 155 220 99 
SATS Ba SR 315 411 175 80 52 184 910 478 217 155 245 100 

10... hei 330 378 160 80 66 170 810 485 221 146 286 100 

: 1 A ST NEE Ce 360 354 120 80 78 160 | 1,120 471 221 149 292 
3 1. SER AE 310 336 115 82 84 145 | 1,010 525 304 152 280 99 
I Se Va 315 310 115 82 100 140 960 493 408 161 259 105 
Ye. one iste. 300 110 82 112 140 702 610 356 264 238 107 
5... 330 280 90 80 130 140 655 655 304 274 204 113 

i | TAREE EO ERT 342 264 90 82 167 140 702 702 310 316 182 138 
1 nd SEAT ee 354 260 90 82 143 140 810 655 299 304 164 131 

i 5 PE Re 330 256 84 80 135 140 810 655 274 310 145 152 
3 LAR a 336 248 80 78 138 140 800 610 255 274 128 160 
{ERE TR 397 244 80 76 198 140 860 541 225 245 138 156 

1 RESET 411 244 80 74 149 150 810 450 200 225 134 200 
pV Sa VR aed 397 244 76 72 140 180 810 415 188 205 105 218 
EE RE 384 256 72 70 140 230 702 402 191 191 126 238 
TRY SR A ARE 390 248 68 76 160 275 655 350 209 152 141 286 
bt RA AR 404 236 74 70 177 310 655 288 209 128 191 322 

TR RS A i of 378 270 76 68 180 350 610 304 233 119 171 328 
RETR RR 360 280 76 68 184 363 760 293 217 126 160 422 
SERIE Alen 378 290 70 70 205 370 655 264 209 119 145 540 
2. asa 372 290 68 80.15. cr... 327 610 255 205 107 138 557 
| Regia, SR Ll 620 280 66 vi 4 ATTA 389 610 274 209 145 128 565 
SHEAR rE Se 800 |... 64 yo Rl 1 200-1. 178 6.1. ced                           

Notre.—Stage-discharge relation affected by ice Nov. 26 to Dec. 2, and Dec. 7 to Feb. 13; determina- 
tion of discharge for these periods based on gage heights corrected for effect ofice by means of two discharge 
measurements, observer’s notes, and weather records. Discharge estimated for following periods owing to 
lack of gage-height records: Oct. 1-8, Nov. 7, Feb. 22-24, 28, Mar. 1-4, 6-8, 10-12, 14-16, 18-19, 21-26, Apr. 
19, June 7, 20-21, Aug. 8-9, 31, and Sept. 9-10. 

Monthly discharge of Clyde River at West Derby, Vt., for the year ending Sept. 30, 1918. 

[Drainage area, 150 square miles.] 

    

  

  

    

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

Month. Per inches on 

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

6 NT eet SO DIL SS 800 160 359 2.39 2.76 
NOVOMDOr. os tee A eae Emad ales 1,060 236 416 2.77 3.09 
DecoIber oi a i ss Tee 280 64 128 .853 .98 
JARI ss Cn ei dS Sl ee 82 68 76.7 512 .59 
UE A PO Bea ST 205 52 118 787 .82 

areas os Ce SS a el 389 140 221 1.47 1.70 
APH Ch i i th Re ae we 1,220 389 824 5.49 6.12 
May. cn SR a Te I LR TS, 860 255 514 3.43 3.95 
JUAG ii niin ries + vss ant itds 9% 2 Pantene 408 188 247 1.65 1.84 
A Ea ROS Te ME ro SUR 316 107 189 1.26 1.45 
AEE a Ce a se ies ved ed 292 76 184 1.23 1.42 
September. i. ei i SI ene 565 93 198 1.32 147 

4101 Tv RRS SR EN a SRA Mp TH 1,220 52 290 1.93 26.19          
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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 T. 

11. 
III. 

IV, 
V. 

VI 
VII. 

VIII. 

IX. 
X. 

XI. 
XII. 

North Atlantic slope basins. 
South Atlantic slope and eastern Gulf of Mexico basins. 

Ohio River basin. 
St. Lawrence River basin. 
Upper Mississippi River and Hudson Bay basins. 

Missouri River basin. 
Lower Mississippi River basin. 

Western Gulf of Mexico basins. 

Colorado River basin. 
Great Basin. 
Pacific slope basins in California. 
North Pacific slope basins, in three volumes: 

A, Pacific slope basins in Washington and upper Columbia River 

basin. 

B, Snake River basin. 
C, Lower Columbia River basin and Pacific slope basins in Oregon. 

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 distributian 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. 
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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., 2500 Customhouse. 
Albany, N. Y., 704 Journal Building. - 
Atlanta, Ga., Post Office Building. 

Chicago, I11., 1404 Kimball Building. 
Madison, Wis., care of Railroad Commission of Wisconsin. 

Helena, Mont., Montana National Bank Building. 

Denver, Colo., 403 New Post Office Building. 
Topeka, Kans., Room 23, Federal Building. 

Salt Lake City, Utah, 313 Federal Building. 

Boise, Idaho, 615 Idaho Building. 

Tucson, Ariz., University of Arizona. 

Austin, Tex., Capitol Building. 
Portland, Oreg., 606 Post Office Building. 

Tacoma, Wash., 406 Federal Building. 
San Francisco, Calif., 328 Customhouse. 
Los Angeles, Calif.; 602 Federal Building. 
Honolulu, Hawaii, 14 Capitol Building. 

A list of the Geological Survey’s publications may be obtained 
by applying to the Director of the United States Geological Survey, 
Washington, D. C. 

STREAM-FLOW REPORTS. 

Stream-flow records have been obtained at about 4,500 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=DBulletin; W= Water-Supply Paper.] 

  

  

  
  

Report. Character of data. Year. 

0th A, pt. 2....0... Descriptiveinformation only... in ai Sains 
11th A, pt. 2. ...........| Monthly discharge and discriptive information................ 1884 to Septem- 

: er, 1890. 
12th A, pl. 2.......- SL REL AR Oe Se Re SE SL ESN IER id June 30, 

13thA,pl.3.--..... Mean dischargeinseeond-feet. .................. 5... nae 1884 ig Dec. 31, 
1892. 

Mth A, pb 2. -....- Monthly discharge (long-time records, 1871 t0 1893). ........... 1888 ty Dec. 31, 
1893. 

LH HT ee Re Descriptions, measurements, gage heights, and ratings........ 1893 and 1894. 
16th A. pt. 2.0... Descriptiveinformationonly. i. ici iia saa 1895. 
B40. 5 nian Descriptions, measurements, gage heights, ratings, and month- 

/ ly discharge (also many data covering earlier years). 
Wold Gage heights (also gage heights for earlier years). .............. 1896. : 
ISth A pl. 4... aie. Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896. 

(also similar data for some earlier years). 
WolB. ori sce | Descriptions, measurements,and gage heights,eastern United | 1897. 

| Statss,eastern Mississippi River, and Missouri River above 
| junction with Kansas. 

W 16. ..................| Descriptions, measurements, and gageheights, western Missis- | 1897. 
| sippiRiver below junction of Missouriand Platte,and western 

| United States. 
9h A, pt-4.-. 0 | Descriptions, measurements, ratings, and monthly discharge | 1897. 

| (also some long-time records). 
Wt aN TS | Measurements, ratings, and gage heights, eastern United States | 1898. 

eastern Mississippi River, and Missouri River. 
Wi2Bo Naan Measurements, ratings, and gage heights, Arkansas Riverand | 1898. 

| western United States. :
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Stream-flow data in reports of the United States Geological Survey—Continued. 
  

    
Report. Character of data. Year. 

20th A, phd. seucnnnavis Monthly discharge (also for many earlier years). .............. 1898. 
W 35t039.............] Descriptions, measurements, gage heights, and ratings. ....... | 1899. 
QistA pt.d 00 Monthly discharge lea ete I ne IE art SE 1899. 
Wlt0 32... ..o ua. Descriptions, measurements, gage heights, and ratings. ....... 1900. 
22 A, Pt 4s Monthly Qiseharge. c.f li Tie ited dmv Sone 1900. 

65,80. viet. ae Descriptions, measurements, gage heights, and ratings. . ......|1901. 
WS. a Monthly discharge: .... coo. ori oan nn esns utens 1901. 
WS21085. i uci pUonpisty to RE St SEE a me LR Rr DEN 1902. 
W97t0100.......005. el aR eR a ee a ae pe 1903 
Widtol8. =... a EL I NL RR SR 1904. 
WiGSto178. - =. aw.) See B0 a a Se A a I I RS EE 1905. 
Wa0ito21d.........0 sede... a a Ee ie Sh sas sa ea 1906. 
W2ilt0252:-........5 SR as Ee sae ey ARIE FL Can a Sa 1907-8. 
WaBlte272. TEE ELE Geen Rel SU Bde nen REE a eS Cg 1909. 
W2BLt0292. ..... 0.5 a Ba ta tas see ame in ee ea A 1910. 
Wiai0lio312:........... WERE TE a Re OR IR ER SL RR Sy a LR 1911. 
W321t0832. .... cu: BR Fs SE Se CN A a SRA Ta aC CIR Re I TT 1912. 
W351t0362...........- gi | Oe ER tg CES Sh ES RN Ea Ce 1913. 
WasSitogod. oi NEAR RR Sd a ETL os a 1914. 
WA0Ltodld. ....... 4. MeL) SEATS opi Cn LE a Ep ee A 1915. 
Wiallio4q44..:......... pa | TE ee eS Sa Sp Ee pT Ag Rel eat Rl 1916. 
W4absltodod...........- ECT Ly ORS yg ET Ee RS EN We SR Da 1917. 
Wri 10488... 2a: GT RE a Ca CR at De Ere CI UA RR SS Cer 1918.         
  

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 num- 
bers of the papers on surface-water supply published from 1899 to 
1918. The data for any particular station will, as a rule, be found in 
the reports covering the years during which the station was main- 
tained. For example, data for Machias River at Whitneyville, Me., 
1903 to 1918, are published in Water-Supply Papers 97, 124, 165, 201, 
241, 261, 281, 301, 321, 351, 381, 401, 431, 451, and 471, which con- 
tains records for the New England streams from 1903 to 1918. Re- 
sults of miscellaneous measurements are published by drainage basins. 

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 ¢ccur in the records for Mississippi 
River, which are given in four parts, as indicated on page mr, and 
in the records for the 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.



Numbers of water-supply papers containing results of stream measurements, 1899-1918. 

  
ALA 

  

        

            

117 Iv Vv VI VII VIII IX x XI X11 
South : North Pacific slope basins. 

Nos Alani St jindgen 3 Paoli. Pri 
Atlantic : ay an ower acific acific 

slope gag J Ohio Tow jente Hpper Missouri Missis- Wolo Colorado | reat slope slope A 
Year. | (St.John oa of River iid hs issis- River sippi Mexico | River Basin basins | basins in Snble Baars 

River to ¢ M ; basin. 1 a sippi basin. River oni basin. A in Cali- | Washing- Ri Pacifi 
York Of froxiea Stes River basin basins. fornia. | ton and T9or Bw 

River) (James basins. basins : ADhet basin slope. 
; River to : Cob Fia basins in 

the Missis- River Oregon. 
sippi). ) 

1899 a 35 b 35,36 36 36 36 c 36,37 37 37 d 37,38 38,39 | 38,139 38 38 38 
1900 9 47,1 48 48,17 49 49 49 49, 7 50 50 50 50 51 5 51 51 51 
19010. 65,75 65,75 65,75 65,75 |  * 65,66,75 66,75 | k 65,66,75 66,75 66,75 66,75 66,75 66,75 66,75 66,75 
1902...... 82 b 82,83 83 182,83 83, 85 84 k 83,84 84 85 85 8 85 85 85 
1903. ..:%. 97 b 97,98 98 |e 97 | k 98,99, m100 99 k 98,99 99 100 100 100 100 100 100 
1004. ...... n 124, 0 325 ? 126, 127 128 129 k 128,130 130, ¢ 131 k 128,131 132 133 133, 7 134 134 135 135 135 

? 126 
1905...... n 165, 0 i P 167,168 169 170 171 172 k 179,173 174 | 175, 8 177 176, r 177 177 178 178 t 177,178 

? 16 . 
1908... n 201, 0 22 P 203,204 205 206 207 208 k 205,209 210 211 212, 7213" 213 214 214 214 

? 203 
1907-8 241 242 243 244 245 246 247 248 249 250, r 251 251 252 252 252 
5909... 261 262 263 264 1 265 266 267 268 269 270, 7 271 271 272 2712 272 
10910...... 281 282 283 284 285 286 287 288 289 290 291 292 202 292 
1911... 301 302 303 304 305 306 307 308 309 310 311 312 312 312 
1012....%. 321 322 323 324 325 326 327 328 329 330 331 332A 332B 332C 
103.....: 351 352 353 354 355 356 357 358 359 360 361 362A 362B 3620 
31914...... 381 382 383 384 385 386 387 388 389 390 391 392 393 394 
1015... 401 402 403 404 405 406 407 408 409 410 411 412 413 414 
1016... 431 432 433 434 435 436 437 438 439 440 441 442 443 444 
1017 ..n-- 451 452 453 454 455 456 457 458 459 460 461 462 463 464 
1018... 471 472 473 474 475 1 476 477 478 479 480 481 482 483 484                 
  

a Rating tables and index to Water-Supply Papers 35-39 contained in Water Supply 
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. 
i Scioto River. 

Pe Loup and Platte rivers near Columbus, Nebr., and all tributaries below junction with 
atte. 

k Tributaries of Mississippi from east. 
1 Lake Ontario and tributaries to St. Lawrence River proper. 
m Hudson Bay only. 
n New England rivers only. 
o Hudson River to Delaware River, inclusive. 
» 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. 
t Rogue, Umpqua, and Siletz rivers only. 
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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, Ausable, 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. XVii-XViii.) 

GAGING STATIONS. 

NotEe.—Dash following a date indicates that station was being maintained September 30, 1918. 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., 1911-1917. 

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., 1912-1917. 

Cloquet River at Independence, Minn., 1909-1917. 

Aminicon River near Aminicon Falls, Wis., 1914-1916. 
Brule River near Brule, Wis., 1914-1917. 
Bad River near Odanah, Wis., 1914- 
Montreal River at Ironwood, Mich., 1918 

West Branch of Montreal River at Gile, Wis., 1918- 

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. VII
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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 Berlin, Wis., 1918 

Fox River at Omro, Wis., 1902-3. 

Fox River at Oshkosh, Wis., 1902. 
Fox River at Wrightstown, Wis., 1902-1904. 
Fox River at Rapide Croche dam, Wis., 1896— 

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., 1911-1917. 
Little Wolf River at Royalton, Wis., 1914— 

Little Wolf River near Northport, Wis., 1967-1910. 

Waupaca River near Weyauwega, Wis. 1916-17. 
Waupaca River near Waupaca, Wis., 1917- 

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— 

Little Calumet River at Harvey, Ill., 1916- 

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. 
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.
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Streams tributary to Lake Huron—Continued. 

Rifle River at Omer, Mich., 1902-3. 

Shiawassee River (head of Saginaw River): 
“Flint River at Flint, Mich., 1903-4. 
Cass River at Frankenmuth, Mich., 1908-9. 
Cass River at Bridgeport, Mich., 1908. 

Tittabawassee River at Freeland, Mich., 1903-1909; 1912- 
Streams tributary to Lake Erie: 

Huron River at Dover, Mich., 1904. 

Huron River at Dexter, Mich., 1904-1916. 
Huron River at Barton, Mich., 1914— 

Huron River at Geddes, Mich., 1904-1914. 
Huron River at French Landing, Mich., 1904-5. 

H-ron 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; 1908-1913; 
1915- . 

Genesee River at Rochester, N. Y., 1904- 

Canaseraga Creek near Dansville, N. Y., 1910-1912; 1915-1917. 
Canaseraga Creek at Cumminsville, N. Y., 1917- 

Canaseraga Creek at Groveland Station, N. Y., 1915- 
Canaseraga Creek at Shakers Crossing, N. Y., 1915- . 

Keshgqua Creek at Sonyea, N. Y., 1910-1912; 1917- 

Keshequa Creek near Sonyea, N. Y., 1915-1917. 

Hemlock Lake at Hemlock, N. Y., 1894-1902. 
Canadice Lake outlet near Hemlock, N. Y., 1903- 

Honeoye Creek at East Rush, N. Y., 1903-1906. 

Seneca River (head of Oswego River) at Baldwinsville, N. Y., 1898-1908. 
Oswego River at Fulton, N. Y., 1900; 1902. 

Oswego River at Battle Island, above Minetto, N. Y., 1900-1906. 
Oswego River at high dam, near Oswego, N. Y., 1897-1901. 

Seneca Lake at Geneva, N. Y., 1905-6. 

Cayuga Lake at Ithaca, N. Y., 1905-1908. 
Fall Creek near Ithaca, N. Y., 1908-9.
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Streams tributary to Lake Ontario—Continued. 
Streams tributary to Oswego River—Continued. 

Owasco Lake outlet near Auburn, N. Y., 1912- 

Skaneateles Lake at Skaneateles, N. Y., 1890-91. 

Skaneateles Lake outlet at Willow Glen, N. Y., 1892-1908. 

Skaneateles Lake outlet at Jordan, N. Y., 1890-1892. 
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. 

Figh Creek: 

West Branch of Fish Creek at McConnelgville, 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 Black River, N. Y., 1917- 
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 Moodse 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 St. Lawrence River: 
Oswegtachie 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 llrond atation), Trontoh, 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., 1916-1917. 
Ausable River at Ausable Forks, N. Y., 1910- 

Ausable River at Keesevilie, N. Y., 1904 and 1908.



GAGING STATIONS. 

Streams tributary to St. Lawrence River—Continued. 

Streams tributary to Richelieu River—Continued. 

Boquet River at Willsboro, N. Y., 1904 and 1908. 
Lake George at Rogers Rock, 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! 3 

PUBLICATIONS OF THE UNITED STATES GEOLOGICAL SURVEY. 

WATER-SUPPLY PAPERS. 

Water- supply papers are distributed free by the Geological Survey as long as its stock lasts. An aster- 

isk (*) 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. 82 pp., 2 pls. (Con- 

tinued in No. 26.) : 
Discusses, by counties, the glacial deposits and the sources of well water; gives many well 

sections. 

*24. Water resources of the State of New York, Part I, by G. W. Rafter. 1899. 99 

pp-, 13 pls. 15c. ; 

*25. Water resources of the State of New York, Part II, by G. W. Rafter. 1899. 100 

PP, 12 pls. 1bc. 
No. 24 contains descriptions of the principal rivers of New York and their more important 

tributaries and data on temperature, precipitation, evaporation, and stream flow. 

No. 25 contains discussion of water-storage projects on Genesee and Hudson Rivers, power 

development at Niagara Falls, description 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. 2D), by Frank Leverett. 1899. 

64 pp. bc. 
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., pls. 

Describes 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. Darten. 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. 5c. 

Nos. 57 to 61 contain information as to depth, diameter, yield, and héad of water in borings 

more than 400 feet deep; under head “Remarks” give information concerning temperature, 

quality of water, purposes of boring, ete. The lists are arranged by States, and the States are 

arranged alphabetically. A second, revised, edition was published in 1905 as Water-Supply 

Paper 149 (q. v.). ; 

91. The natural features and economic development of the Sandusky, Maumee, 
Muskingum, and Miami drainage areas in Ohio, by B. H. and M. S. Flynn. 
1904. 130 pp. 10c. - 

Describes the topography, geology, and soils of the areas, and discusses stream flow, dams, 

water powers, and public water supplies. 

  

! For stream-measurement reports, see tables on pp. Iv, V, VL 

Xr
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102. Contributions to the hydrology of eastern United States, 1903; M. I. 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. 

¥103. A review of the laws forbidding pollution of inland waters in the United States, 

by E. B. Goodell. 1904. 120 pp. Superseded by 152. 

Cites statutory restrictions of water pollution. 

110. Contributions to the hydrology of Eastern United States, 1904; M. L. Fuller, 

geologist in charge. 1905. 211 pp., 5 pls. 10ec. 

Contains: 

Water resources of the Watkins Glen quadrangle, New York, by Ralph S. Tarr; pp. 134-140, 

Discusses the use of the surface and underground waters for municipal supplies and their quality 

as indicated by examination of Sixmile and Fall creeks, and sanitary analyses of well water 

at Ithaca. 

New artesian water supply at Ithaca, New York, by F. L. Whitney, pp. 55-64. 

¥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; Tili- 

nois, by Frank Leverett; Indiana, by Frank Leverett; New York, by ¥. B. Weels; 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, hy M. O. Leighton. 
1905. 119 pp., 13 pls. 20c. 

Describes the lake and principal inflowing streams and isons 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 alga, bacteria, and fish. 

¥122. Relation of the law to underground waters, by D. W. Johnson. 1905. 55 pp. 
Sc. 

Cites legislative acts relating to ground waters in Michigan and Wisconsin. 

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 Unites 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 portions 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 several small 

towns, and of the streams used for municipal supplies and for power. 

A ground-water problem in southeastern Michigan, by Myron L. Fuller. Discusses causes 

of failure of wells in certain areas in southeastern Michigan in 1904 and the applications 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 sirens 

precipitation, and temperature, discharge, damage, and prevention of future damage.
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*152. 

*156. 

*160. 

*162. 

*182. 

*183. 

*193. 

*194. 

236. 

239. 
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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. 

A review of the laws forbidding pollution of inland waters in the United States 

(second edition), by E. B. Goodell. 1905. 140 pp. 10c. 

Cites statutory restrictions of water pollution in Illinois, Indiana, Michigan, Minnesota, New 

York, Ohio, Pennsylvania, Vermont, and Wisconsin. 

Water powers of northern Wisconsin, by L. S. Smith. 1906. 145 pp., 5 pls. 

25c. 

Describes, by river systems, the drainage, geology, topography, rainfall, and run-off, water 

powers and dams. 

Underground-water papers, 1906; M. I. Fuller, geologist in charge. 1906. 104 

PpP-, 1 pl. 

Contains brief report entitled ¢ Flowing well districts in the eastern part of the northern 

peninsula of Michigan,”” by Frank Leverett. 

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. 

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. 

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. 

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 counties. The report contains many analyses. 

The quality of surface waters in Minnesota, by R. B. Dole and F. F. Wesbrook." 

1907. 171 pp., 7 pls. 25c. 

Describes by river basins the topography, geology, and soils, the industrial and municipal 

pollution of the streams, and gives notes on the municipalities; contains many analyses. 

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. 

Scope indicated by amplification of title. 

The quality of surface waters in the United States: Part I, Analyses of waters 

east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c. 

Describes collection of samples, method of examination, preparation of solutions, accuracy of 

estimates, and expression of analyticalresults;givesresults 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. 

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 discusseseachriverin detailwithreferencetoits source, course, and quality of water 

includes short chapters on municipal supplies and industrial uses.
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254. The underground waters of north-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, occurence, and volume of ground water; methods of well con- 

struction and lifting devices; discussesin 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 water. 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. 

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 water from Caledonia Spring, New York, and from the Quincy mine, 

Mich. 

417. Profile surveys of rivers in Wisconsin, prepared under the direction of W. H. 
Herron, acting chief geographer. 1917. 16 pp., 32 pls. 45c. 

Contains brief description of general features of drainage of Wisconsin and of the rivers sur- 

veyed, but consistschiefly of mapsshowing “not only the outlines of the river banks, theislands, 

the positions of rapids, falls,shoals, and existing dams, and the crossings of allferries and roads, 

but the contours of banks to an elevation high enough to indicate the possibility of using the 

stream.” 

ANNUAL REPORTS. 

Each of the papers contained in the annual reports was alsoissued in separate form. 

Annual reports are distributed free by the Geological Survey as long as its stock lasts. An asterisk (¥) 

indicates that thisstock has been exhausted. Many of the papers so marked, however, may be purchased 

from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. 

Annual reports 1 to 26 are royal octavo; later reports are octavo. . 

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W. 
Powell, Director. 1893. (Pt. 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. MeGee, pp. 1 to 47. Discussescistern 

water, stream waters, and ground waters, including minerals prings 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. De- 

scribes Wabash, Whitewater, Great Miami, Little Miami, Scioto, Hocking, Muskingum, and 

Beaver rivers and lesser tributaries of the Ohio in Indiana and Ohio, the streams discharging 

into Lake Erie and Lake Michigan, and streams flowing to the Upper Mississippi through the 

Illinois; discussesshallow 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 mineralsprings 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.
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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 prelacial channelsin Allen, Auglaize, 

and Mercer counties: discusses city and village supplies; gives analyses of waters from various 

formations. 

MONOGRAPHS. 

Monographs are of quartosize. 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 Findinglists, pp. 89, 118.) : 

41. Glacial formations and drainage features cf 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 Y ork across northwestern 

Pennsylvania and Ohio, central and southern Indiana, and southward from Lakes Ontario 

and Erie to Allegheny and Ohiorivers. 

BULLETINS. 

An asterisk (*) indicates that the Geological Survey’s stock of paper is exhausted. Many of the papers 

- so marked may be purchased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. C. 

*264. Record of deep-well drilling for 1904, by M. L. Fuller, E. I. Lines, and A. C. 

Veatch. 1905. 106 pp. 10c. 

Discusses the importance of accurate wellrecords 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 record of wells in Onondaga County, N. Y., and Hancock and Wood counties, 

Ohio. These wells were selected because they gave definite stratigraphic information. 

*298. Record of deep-well drilling for 1905, by M. I.. Fuller and Samuel Sanford. 
1906. 299 pp. 2c. 

Gives an account of progress in the collection of well records and samples; contains tabulated 

records of wellsin Illinois, Indiana, Michigan, Minnesota, New York, Ohio, Pennsylvania, Ver- 

mont, and Wisconsin, and detailed records of wells in Cook County, I1l.; 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 
showsroads, railroads, waterways, and, by contour lines, the shapes of the hills and val- 

leys and the height above sea level ofall points in the quadrangle. The areal-geology 

map shows the distribution of the various rocks at the surface. The structural-geology 
  

! 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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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 i in the development and utilization 

“of mineral resources. 
- Folios 1 to 163, inclusive, are published in only 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 
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. 

*140. 

155. 

*169. 

190. 

205. 

Chicago, Illinois-Indiana. 
Describes an area embracing not only the immediate site of the city but adjacent parts of 

Cook, Dupage, and Will counties, I1l.; 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. 

Milwaukee special, Wisconsin, 5c. 

Gives analyses of spring waters and of artesian water in Milwaukee; also tabulated data con- 

cerning wells. 

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. 

Watkins Glen-Catatonk, New York. 
Includes discussion of water supply at Ithaca. 

Niagara, N.Y. 50c. either edition. 

Gives analyses of mineral water from wellat Akron; discusses briefly the municipal supplies 

of Buffalo, Niagara Falls, Tonawanda, La Salle, and Youngstown, and the use of Niagara River 

for power development. 

Detroit, Mich. 50c. either edition. 

Discusses surface and ground waters; gives mineral analyses of water from Lake Huron, from 

rivers near Detroit, and from salt wells. 
a 

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-
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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 ». 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. 8S. 

Blatchley: Indiana Dept. Geology and Nat. Res. Twenty-sixth Ann. Rept., 1901. 

Reports of the water resources investigation of Minnesota, by the State Drainage 
Commission, 1909-1912. 

Water powers of Wisconsin, by L. S. Smith: Wisconsin Geol. and Nat. Hist. Survey 
Bull. 20, 1908. 

Report of the Railroad Commission of Wisconsin to the legislature on water powers, 

1915. 
Hydrology of the State of New York, by George Ww. Rafter: New York State Mus. 

Bull. 85, 1905. z 

Many of these reports can be obtained from the various commis- 
sions, and probably all can be consulted in the public libraries of the 
lorcor 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- 
gation: 

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. 3 

*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 189 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. ; 

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. 15¢. 

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. 

*41. The windmill, its efficiency and economic use, Part I, by E. C. Murphy. 1901. 
72 pp., 14 pls. 

*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. 1bc. 

*56. Methods of stream measurement. 1901. 51 pp., 12 pls. 15c. 

Describes the methods used by the Survey in 1901-2. See also Nos. 64, 94, and 95. 

*57. Preliminary list of deep borings in the United States, Part 1 (Alabama-Montana), 
by N. H. Darton. 1902. 60 pp. (See No. 149.) bc. 

*61. Preliminary list of deep borings in the United States, Part II (Nebraska-Wyo- 
ming), by N. H. Darton. 1902. 67 pp. 5c. 

Nos. 57 and 61 contain information as to depth, diameter, yield, and head of water in bor- 

ings more than 400 feet deep; under head ‘ Remarks’’ gives information concerning tempera- 

ture, quality of water, purpose of boring, ete. The lists are arranged by States, and the States 

are arranged alphabetically. A second, revised edition was published in 1905 as Water-Supply 

Paper 149 (q. v.). 5c. 
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*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 IT of the Twelfth Annual Report. 

93. Proceedings of first conference of engineers of the Reclamation Service, with 
accompanying papers, complied by F. H. Newell, chief engineer. 1904. 

361 pp. 25c. 

Contains, in addition to an account of the organization of the hydrographic [water-resources] 

branch of the United States Geological Survey and the reports of the conference, the following 

papers of more or less general interest: 

Limits of an irrigation project, by D. W. Ross. 

Relation of Federal and State laws to irrigation, by Morris Bien. 

Electrical transmission of power for pumping, by H. A. Storrs. 

Correct design and stability of high masonry dams, by Geo. Y. Wisner. 

Irrigation surveys and the use of the plane table, by J. B. Lippincott. 

The use 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. 

Givesinstructions 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. 

¥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 become operative, quotes 

court, decisions to show authority for various deductions, and classifies according to scope the 

statutes enacted in the different States.
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110. Contributions to the hydrology of eastern United States, 1904; M. 1.. Fuller, 
geologist in charge. 1905. 211 pp., 5 pls. 10c. 

Contains the following reports of general interest. The scope of each paper in indiceted by 

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. McCal- 
lies. 

Notes on the hydrology of Cuba, by M. L. Fuller. 

113. The disposal of strawboard and oil-well wastes, by R. L. 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. I.. 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 Geological 

Survey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. 15c. 

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. Field measurements of the rate of movement of underground waters, by C. S. 
Slichter. 1905. 122 pp., 15 pls. 15c. 

Discusses the capacity of sand to transmit water, decries measurements of underflow in Rio 

Hondo, San Gabriel, and Mohave River valleys, Calif., 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 Forking scale, by J. H. Quinton. 
1905. 61 pp., 4 pls. bc. 

Scope indicated by title. 

145. Contributions to the hydrology of eastern United States, 1905; M. 1. Fuller, 
geologist in charge. 1905. 220 pp., 6 pls.” 10c. 

Contains brief reports of generalinterest as follows: 

Drainage of ponds into drilled wells, by Robert E. Horton. Discusses efficiency, cost, and 

capacity of drainage wells, and gives statistics of such wellsin southern Michigan. 

Construction of so-called fountain and geyser springs; by Myron L. Fuller. 

A convenient gage for determining low artesian heads, by Myron L. Fuller. 

146. Proceedings of second conference of engineers of the Reclamation Service, with 
accompanying papers, popliel 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
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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 

(scope indicated 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 tunnelling in irrigation projects, by A. L. 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 draining irrigated land, by Thos. H. Means. 

Alkali soils, by Thos. H. Means. 

Cost of stream-gaging work, by E. C. Moots. 

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 H. A. Storrs. 

Records of flow at current-meter gaging stations during the frozen season, by ¥. H. Tillinghast. 

147. 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. 

*149. Preliminary list of deep borings in the United States, second edition, with addi- 

tions, by N. H. Darton. 1905. 175 pp. 10c. 

. Gives by States (and within the States by counties), location, depth, diameter, yield, height 

of water, and other available information, concerning wells 400 feet or more in depth; includes 

all wells listed in Water-Supply Papers 57 to 61; mentions also principal publications relating 

to deep borings. 

~ *150. Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 pp., 
38 pls. (See Water-Supply Paper 200.) 15c. 

Scope indicated by title. 

151. Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 pls. 10c. 

Discusses methods, instruments, and reagents used in determining turbidity, color, iron, 
chlorides, and hardness in connection with the studies of the quality of water in various parts 
of the United States. 

¥152. A review of the laws forbidding pollution of inland waters in the United States 

(second edition), by E. B. Goodell. 1905. 149 pp. 

Scope indicated by title. 

*160. Underground-water papers, 1906; M. L. Fuller, geologist] in charge. 1906. 104 

pp., 1 pl. 
Gives account of work in 1905; lists of publications relating to underground waters, and con- 

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. 

¥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. 15c. 

¥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.
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¥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. 

Scope indicated 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 sewages and recent tender.cies 
in sewage-disposal practice in England, Germany, and the United States; describes character 

of crude sewage at Boston, removal of suspended matter, treatment in septic tanks, and puri- 

fication in intermittent sand filtration and coarse material; gives bibliography. 

*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 of acid-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. 15c. 

Scope indicated by title. 

*189. The prevention of stream pollution by strawboard wastes, by E. B. Phelps. 
1906. 29 pp., 2 pls. 

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. 0. Leighton. 1907. 369 pp., 
2 pls. 

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. 3bc. 

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 
pp., 1 pl. 1bc. 

Scope indicated by title. 

*234. Papers on the conservation of water resources. 1909. 96 pp., 2 pls. Jbc. 

Contains the following papers, whosescope isindicated 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. Doleand Herman Stabler; Control of catchment areas, by H. N. Parker. 

*23b. 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.
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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 to the 

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. 

Discusses amount, distribution, and disposal of rainfall, water-bearing rocks, amount of under- 

ground water, artesian conditions, and oil and gas bearing formations; gives history of well 

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 of costs 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 general interest: 
Drainage of wells, by M. L. Fuller. 

Freezing of wells and related phenomena, by M. L. Fuller. 

Pollution of underground waters in limestone, by G. C. Matson. 

Protection of shallow wells in sandy deposits, by M. L. Fuller. 

Magnetic wells, by M. L. Fuller. 

259. The underground waters of southwestern Ohio, by M. L. Fuller and F. G. Clapp, 
with a discussion of the chemical character of the waters, by R. B. Dole. 
1912. 228 pp., 9 pls. 35c 

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; give details 

by counties; discussesin supplement, under chemical character, method of analysis and expres- 

sion of results, mineral constitutents, effect of the constitutents 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. 

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.
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337 The effects of ice on stream flow, by William Glenn Hoyt. 1913. 77 PP, 7 
pls. 15c. 

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. 

364. Water analyses from the laboratory of the United States Gio 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. 

(c) The relation of stream gaging to the science of hydraulics, by C. H. Pierce and R. W. 

Davenport, pp. 77-84. 

(e) A method of correcting river discharge for a changing stage, by B. E. Jones, pp. 117-130. 

(f) Conditions requiring the use of automatic gages in obtaining records of stream flow by 

C. H. Pierce, pp. 131-139. 

Three papers presented at the conference of engineers of the water-resources branch in 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 biblography, by Arthur J. 
Ellis. 1917. 59 pp. 10c. 

A brief paper published ‘merely to furnish a reply to the numerous Waiver that are con- 

tinually being received from all parts of the country’ as to the efficacy of the divining rod for 

locating underground water. 

425. Contributions to the hydrology of the United States, 1917; N. C. Grover, chief 
hydraulic engineer. 1918. Contains: 

(¢) Hydraulicconversiontables and convenient equivalents, pp. 71-94. 1917. 

427. Biblography and index of the publications of the United States Geological 

Survey relating to ground water, by O. E. Meinzer. 1918. 169 pp., 1 pl. 
Includes publications prepared, in whole or part, by the Geological Survey that treat any 

phase of the subject of ground water or any subject directly applicable to ground water. Il- 

lustrated by map showing reports that cover specific areas more or less thoroughly. 

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.
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Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W. 

Powell, Director. 1892. (Pts.II and III, 1893.) 3 parts. *Pt. ITI, 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. IT, 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. Dis- 

cusses the origin and flow of mineral springs, the source of mineralization, thermal springs, the 

chemical composition and analysis of spring waters, geographic distribution, and the utiliza- 

tion 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 experimental 

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 result 

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 detail- 

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, Catawaba, 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 hed 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 tor- 

rential 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 construction of levees. Suggests 

cooperation by several interests for the control of the streams now carrying heavy Joads of débris.
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PUBLICATIONS. XXVII 

BULLETINS. 

. 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 as 

available. 

. Record of deep-well drilling for 1904, by M. L. Fuller, E. F. Lines, and A. C. 
Veatch. 1905. 106 pp. 10c. 

. 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. 

. 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 classification of waters based on property values and reacting 

values, and discusses the character of the waters of certain rivers as interpreted directly from 

the results of analyses; discusses also the relation of water properties to geologic formations, 

silica in river water, and the character of the water of the Mississippi and the Great Lakes and 

St. Lawrence River as indicated by chemical analyses. 

616. The data of geochemistry (third edition), by F. W. Clarke. 1916. 821 pp. 
45c. 

Earlier editions were published as Bulletins 330 and 491. Contains a discussion of the state- 

ment and interpretation of water analyses and a chapter on ‘Mineral wells and springs” (pp. 

179-216). Discusses the definition and classification of mineral waters, changes in the com- 

position of water, deposits of calcareous, ocherous, and siliceous materials made by water, 

vadose and juvenile waters, and thermal springs in relation to volcanism. Describes the dif- 

ferent kinds of ground water and gives typical analyses. Includes a brief bibliography of 

papers containing water analyses. ; 

.



 



INDEX BY AREAS AND SUBJECTS. 
[A=Annual Report; 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 0. ica on a A aC ede shee W 119, 120, 163, 427 

Chemical analyses:> Methods and interpretation. .'W 151, 236, 259, 274, 364; B 479, 616 
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Floods arias ol a RT re eee es W 147, 162, 334 
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Underground waters. ............... A 17 ii; B 264, 298; Ww 57,114, 149; G F 81 

India Irroation ac... a. i. ii at edinwng rss s ena ri nas A 12ii; W 87 
Indiana: Quality ofl Waters... .. ocho. seit sansa asnsnnsin A 18 iv; W 236, 254 

SUC WABIS. od i svn has sn dass s nn W 147;"M xli; G F 81 
Underground waters.... A 18 iv; B 264,298; W 21, 26, 57,114, 149, 254; G F 81 

Foe MOBBUYOIIOHLS. . i. oo fii. SH divs irae ih ase n ds sna ne San W 146, 187, 337 

Irrigation, general =. .........cmviiiivassl A 121i, 18iii; W 20, 22, 41, 42, 87, 93, 146 
Legal aspects; Surface waters... ..... i at. sieeve rsnrensrsevnines W 108, 152, 238 

Undergrad waters: i050 sii fe si eat Sy ny saab vs wan SE A Sdn W122 
Michigan: Quality of waters................ W 30, 31, 102, 182, 183, 236; G F 155, 205 

Surlnce Wales. o.oo. ll a ae eae ae W 30, 147,162; G F 155, 205 
Underground waters... ..... .. iusiissains sivas assns B 264, 298; W 30, 31, 57, 

102, 114, 145, 149, 160, 182, 183; G F 155, 205 
Mineral springs: Analyses........... wg Te Cr A SL OT A 141i; W 364; B 32 

Origin, distribution, até... . .c..c.... ci. deese a pe Ty) A 141i 
Lists. om. nd tl cs Da Le sri sheers nme vise B52 W 14 

Minnesota: Quality of Walors:. cc o-oo in ir coitus Tirannns tensannssnsns W 193, 236 

tre Ra tad Sr HS SL eg W 162,193 
Underground Walkers. ... o.oo canta. savanna in B 264, 298; W 57,102, 114, 149 

Motions of ground waters............. .couiusaunnns A 191i; B 319; W 67,110, 140 

New York: Quality of waters. ......ccc-cioivnnvnnss W 110, 144, 145, 236; G F 169, 190 

Surface waters........ 0 thea. Jie hs 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... oc. coat iru dait ness A 18,iv, 19,iv; W 179, 236, 259 

NOC WEIS... en tl lee a SN Re dn ae M xli; W 91, 162 

Underground waters.................. A 18iv, 19iv; B 264, 298; W 91,114, 149 

Pennsylvania: Soriace waters. (4. vee sid si i rie essa amas W 147,162 
Undergroundwaters.... ©... ov sii linet B 264, 298; W 110, 114, 145, 149 

Pollution: By industrial wastes. ...c....c.i.c ics rnmsssnes W 179, 186, 189, 226, 235 

(LEN ee SNE Se RRR CS ERA ae Te W 72,779,194 

Lawsforbidding....o....oa a lL AW PPE SA SI Le W 103, 152 
LI A SE al tL Be Ben a En Se ae a a SPE i W 144, 160 
  

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, 
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XXX SURFACE WATER SUPPLY, 1918, PART IV. 

Sanitation; quality of waters; pollution; sewage irrigation........... W 3, 22, 72,79, 
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: Local 98pects. . 5. i 5 fee pss sean ssen ses venison dole W 122 

Methods of wiilization,. 00%. 0s oe i dss. Part SRT a W 114, 255, 257 
Sr ET RAL Mee ue ER TR A SH Fg W 110, 145, 160, 258 

Vermont; Qualitvel walers. J. ..ci. Dv on. Bi, i vi St aemasp seis W 144, 236 

SU CE WALES. = 2. re fn ca ii deren Pe penn nnn W 187 
Underarotnd Wal EJ. ri i ss hn e on nda Seen W 102, 110, 114, 149 

10 LE eR ete SAR pte atl Bl Me Bu SINE W 8, 20, 41, 42 
Wisconsin: Quality of Waters... ...... 00. Sines san rans rns suinmnnes G F 140 

Profilesurveys =. 2 0.L in BR ea Eh ne W 417 
Surface Wales Si nL tne aan oO Sa ear Sas W156; G F 140 
Underground waters. .......c.cc. oval B 264, 298; W 61, 114, 145,149; G F 140
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Aminicon River, Wis............. 

Auglaize River, Ohio............. 
Au Sable River, Mich. ....... Ay 

Ausable River, N. ¥.c-.......... 
Bad Biver, Wis. ..oei..iii viii. on 
Beaver Bay River, Minn. ........ 

Beaver River, N.. Y............ 
Big Chazy River, N. Y........... 

Black Biver, N.-Y... 5.00 nu 
Black River, Ohio. ...--...veiuas 
Blanchard River, Ohio........... 

Black River canal, N. Y......... 

Boardman River, Mich............ 
Bog River, MN. Y....ci. coogi 

Boquet River, N. ¥............. = 
Brule River, Minn............... 

Brule River, Wis. (Tributary to 
Lake Michigan)....:. «. coeau isn 

Brule River, Wis. (Tributary to 
Lake Superior): . -...--=..0.. 

Calumet River, Little, I1L......... 
Canadice outlet, N. Y............. 
Canaseraga Creek, N. Y........... 

Corp River, Mich................. 
Cascade River, Minn.............. 
Case River, Mich... .... 4... 

Cattaragus Creek, N. Y........... 

Cayuga Lake, N.Y... ....c. uy oA 
Champlain Lake, Vt.............. 

Chateaugay River, N. Y......... 
Chazy River, Big, N. Y........... 
Chittenango Creek, N. Y......... 

Cloquet River, Minn... :.....-...-. 

Clyde River, Vil. i .c-.ui. 
Crockery Creek, Mich............. 

Cuyahoga River, Ohio. .......... 
Dead Biver, Mich... .........%.. 

Deer Rivet, N. ¥. cocoons, 

Devil Track River, Minn.......... 

Doz Biver, Vi... ical inns 

East Branch or Fork. See name of 

main stream. 
Bost Creek, Vi. .......0 unio 

Escanaba River, Mich. .......... 

PallGreek, N. XY. . oon civo sd 
Fawn River, Mich. ... ........   
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Fish Creel, N, ¥.ucui.civeisevy vin Xx 
Fish Creek, East Branch, N. Y... x 

Fish Creek, West Branch, N. Y... x 

Flint Biver, Mich... .. ..cusns-- IX 

Fond du Lac River, East Branch, 
Wis... sais VIII 

Fond du Lac River, West Branch, 
Wis: os ae VIII 

Forestport feeder, N. Y........... X 
Pox River, Wis. .s.... clients VIII 
Genesee River, N. Y.............x IX 

George, Lake, N. Y........... 1.0 XI 
Grand Biver, Mieh............ 00d: VIII 

Green River, Vi. ..........c. 00. X1 
Hemlock Lake, N., Y........ii... IX 

Honeoye Creek, N. Y............ IX 
Huntington River, Vt............. X1 
Huron Raver, Mich. 0.0 oe ie IX 
Ivon River, Mich, . oo... i 0. VIII 

Kalamazoo River, Mich. ......... vi 
Keshequa Creek, N. Y........... IX 

Lake Champlain, Vt...... EAR x 
lake George, N.Y... = ...u PT xr, 

Lake George outlet, N. Y........ X1 
Tameille River, Vi....... Lt. =... XI 

Little Calumet River, I11......... VIII 
Little River, Vi. ....;0. 5.0m ves XI 
Little Tonawanda Creek, N. Y.... IX 
Little Wolf River, Wis............ VIII 

Mad River, Viti... ni. ks X1 
Manistee River, Mich. ........... VIII 

Maumee River, Ohio.............. x 

Menominee River, Mich., Wis.... vi 
Mettawee River, N. Y............ XI 

Middle Branch or Fork. See name 

of main stream. 
Milwaukee River, Wis............ VIII 
Missisquoi River, Vt............. XI 

Moose River, N. Y......o.0i 0s x 

Moose River, Middle Branch, N. Y. Xx 
Muskegon River, Mich. ........_. VIII 

Niagara River, N, ¥.............. x 
Oconto River, Wis. ............... VIII 

Ongida Creek, N.Y... .0-.. ou.) x 
Oneida Biver, N.Y. ..; toni. a xX 

Onondaga Creek, West Branch, N.Y. x 
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Onondaga Lake outlet, N. Y...... 
Ontonagon River, Mich. ......... 
OrwelliBrook, N, Y.........:..% 
Oswegatchie River, N. Y.......... 

Oswegatchie River, East Branch, 
NY 

Oswegatchie River, West Branch, 

Owasco Lake outlet, N. Y......... 
Perch River, Mich... 0... 
Peshtigo River, Wis. . no. 000 os 
Pike River, Wig.....0. 0. on. 0 

Pie River, Wis... 0 ndiouai 

Poplar River, Minn..............% 
Poultney River, Vt... ....~oci...: 

Raquette River, N. Y............ 
Red Cedar River, Mich............ 
Reeds Springs, Mich. ............ 

Richelieu River, N. ¥.......... 
Rifle River, Mich.......... SC 

St. Francis River, Quebec. ........ 
St. Joseph River, Ind............. 
St. Joseph River, Mich............ 

St. Louis River, Minn............   
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St. Mary's River, Ind........... IX 

St. Regis River, N. Y...........: x 
Salmon River, N.Y... oo x 
Sandusky River, Ohio............ IX 

Saranae River, N. Y.« 0... ho... Xx 
Seneca lake, NY... .00 ie IX 
Seneca River, N. Y........... J IX 

Sheboygan River, Wis............ VIII 

Shiawassee River, Mich. ......... Hy 

Skaneateles Lake and outlet, N. Y. X 
Sturgeon River, Mich. ........... VII 
Thunder Bay River, Mich......... vm 
Tiffin River, Oho... 0020.00, IX 

Tittabawassee River, Mich. ...... = 

Tonawanda Creek, Little, N. Y.... IX 
Tonawanda Creek, N. Y.......... I 
Waupaca River, Wis. ............ VII 

West Branch or Fork. See name 
of main stream. 

Whiteface River, Minn............ vi 
Winooski River, Vt. ............. XI 

Winooski River, Worcester Branch, 

4 POR aS SS AE SRT RS XI 
Wolf River, Little, Wis............ VIII 
Wolf River, West Branch, Wis.... - vir 
Woll River, Wis. ....c...0cc.ouus vIn
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