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SURFACE WATER SUPPLY OF ST. LAWRENCE RIVER 
BASIN, 1912. 

By C. C. Covert, A. H. HortoN, and W. G. Hoyr. 

AUTHORIZATION AND SCOPE OF WORK. 

This volume is one of a series of 12 reports presenting results of 
measurements of flow made on streams in the United States during 
the calendar year 1912. 

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

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

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

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

Annual appropriations for the fiscal year ending June 30— 

805. oso sh el Li oe ce pn dt i La $12, 500 

A806... or dn nadine a nie STS GL ls Te bd iL 20, 000 

1897 to 1900, inclusive. . .... cvs inns TWh a oh ee rane 50, 000 
1901 to 1902, nielusive. . iy. od pi BH UL 100, 000 
1908 to 19006, Inelsive. cc n ov sud ellis Samia ida nis «win 'sia 200, 000 

1007... 00. adh toi. sy, Sirf rnd Er eT a te ei a 150, 000 

1908 to 1910, inclusive. o........ 0 oa Pasi cts wake oh 100, 000 

1911101943, inclusive. 0. o.oo s so tans od as 150, 000 

In the execution of the work many private and State organizations 
have cooperated, either by furnishing data or by assisting financially 
in collecting the data. Acknowledgments for cooperation of the first 
kind are made in connection with the description of each station 
affected and of the second kind on page 14. 

Measurements of stream flow have been made at about 2,000 points 
in the United States and also at many points in small areas in Seward 
Peninsula and the Yukon-Tanana region, Alaska, and in the Hawaiian 
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6 SURFACE WATER SUPPLY, 1912, PART IV. 

Islands. During 1912 gaging stations were maintained by the Survey 
and the cooperating organizations at about 1,500 points, and many 
discharge measurements were made at other points. In connection 
with this work data were also collected in regard to precipitation, 
evaporation, storage reservoirs, river profiles, and water power in 
many sections of the country and will be made available in the regular 
water supply papers from time to time. 

PUBLICATIONS. 

A report for each calendar year has been prepared embodying the 
stream-flow data collected during that year. An index to the reports 
containing stream-flow measurements prior to 1904 has been published 
as Water-Supply Paper 119. Circulars are also available giving com- 
plete lists of the gaging stations maintained by the Survey to date, 
and a list of the reports relating to the water supply of the country. 

Prior to 1902 gage heights and discharge measurements were pub- 
lished in water-supply papers of bulletins and estimates of monthly 
discharge in annual reports; since 1902 both classes of data have been 
published in water-supply papers, and they are now being published 
in 12 parts, as shown in the following table: 

Papers on surface water supply of the United States, 1912. 

  

Part.c | No. : Title. 

  

I | 321 | North Atlantic coast basins. 
II | 322 | South Atlantic coast and eastern Gulf of Mexico basins. 

III | 323 | Ohio River basin. 
IV | 324 | St. Lawrence River basin. 
V | 325 | Upper Mississippi River and Hudson Bay basins. 

VI | 326 | Missouri River basin. 
VII | 327 | Lower Mississippi River basin 

VIII | 328 | Western Gulf of Mexico basins. 
IX | 329 | Colorado River basin. 
X | 330 | Great Basin. 
XI | 331 | Pacific coast basins in California. 

XII | 332 | North Pacific coast basins.       
a For the purpose of uniformity in the presentation of reports, a general plan has been agreed upon by 

the United States Reclamation Service, the United States Forest Service, the United States Weather 
Bureau, and the United States Geological Survey, according to which the area of the United States has 
hath divides into 12 parts, whose boundaries coincide with natural drainage lines indicated by the parts 
of the report.



PUBLICATIONS. 7 

A list of reports containing stream-flow data is presented in the 
following table: 

Stream-flow data in reports of the United States Geological Survey. 

[A=Annual Report; B=DBulletin; WS=Water-Supply Paper.] 

  

Report. Character of data. Year. 

  

10th, A, pt. 2.......... 
nwa. 2... 

120A pt2.. onl 

Ith A, pt 3eeve ness: 

Mth A, pb 2. eeennnns- 

WR Acne onronesinnssn 

0th A, Db. 4ecveneeen. 
WS 351039. .......... 

Ww3971t0100....--...- 
WS 124 to 135.........   

Descriptive information only. .... . hu: o. cae side sdeisensns ste 
Monthly dISCRATEe. . cou. enn Sens as Sa i STi Led ies 

Mean discharge in SeeoNA-el...... veers ssnnvvaseravisspsensse 

Monthly discharge (long-time records, 1871 t0 1893) .............. 

Descriptions, measurements, gage heights, and ratings.......... 
Doscriptive INOrMOtION ONY. . cs covrassvsrnvissmns sus sara nsse es 
Descriptions, measurements, gage heights, ratings, and monthly 
discharge (also many data covering earlier years). 

Gage heights (also gage heights for earlier years) 
Descriptions, measurements, ratings, and monthly discharge 

(also similar data for some earlier years). 
Descriptions, measurements, and gage heights, eastern United 

States, eastern Mississippi River, and Missouri River above 
junction with Kansas. 

Descriptions, measurements, and gage heights, western Missis- 
sippi River below junction of Missouri and Platte, and western 

nited States. 
Descriptions, measurements, ratings, and monthly discharge 

(also some long-time records). 
Measurements, ratings, and gage heights, eastern United States, 

eastern Mississippi River, and Missouri River. 
Measurements, ratings, and gage heights, Arkansas River and 
western United States. 

Monthly discharge (also for many earlier years)................. 
Pesaintions, measurements, gage heights, and ratings.......... 
Monthly QISCNAPER. . cin s cu ssivnss ss nsisnsssrssnsrenssioessssaumaivs 
Posjpiens, measurements, gage heights, and ratings.......... 
Monthly QISCRarga.. i... aes ans nsec sss snssarsesvnsasanse 
PesTinions measurements, gage heights, and ratings.......... 
Monthly QISCharge. . .civie civ doeddive rants sun Joris enon sansisrss 
Complete: Qala... o.oo ola Toshi dh ten tintin abe nae SoS Il 

«sda BOs os mives shennan die ssp ctu sial se sit his ine x aisle Hil ongle. sis is sins 
Complete data, except AeserIphions...... ic. ovemunrscriavans saan 
Complete data. .... 0.0... x anita tones seaman ssenwhioa tunis J   

1884 to Sept., 
1890. 

1884 to June 30, 
1891. 

1884 to Dec. 31, 
1892, 

1888 to Dec. 31, 
1893. 

1893 and 1894. 

1895. 

1896. 
1895 and 1896. 

1897. 

1897. 

1897. 

1898. 

  

Nore.—No data regarding stream flow are given in the 15th and 17th annual reports. 

The table which follows gives, by years and drainage basins, the 
numbers of the papers on surface-water supply published from 1899 
to 1912. The data for any particular station will be found in the 
reports covering the years during which the station was maintained. 
For example, data for any station in the area covered by Part I 
are published in Water-Supply Papers 97, 124, 165, 201, 241, 261, 
281, 301, and 321, which contain records for the New England 
streams from 1903 to 1912. The year covered by the report is indi- 
cated at the head of the column in which the paper is listed.



Numbers of water-supply papers containing results of stream measurements, 1899-1912. 

  

  

                        

1899 a 1900 © 1901 1902 1903 1904 1905 1906 1907-8 1909 1910 1911 

North Atlantic coast (St. John 
River to York River)....... 35 47,¢ 48 65,75 82 97 (d124,e125, 7126 |d165,€166, 1167 |d 201, 202, F203 241 261 281 301 

South Atlantic coast and east- 
ern Gulf of Mexico (James 
River to the Mississippi)....| ¢35,36 48 65,75 g 82,83 997,98 7 126,127 7 167,168 1 203,204 242 262 282 302 

ChigRiverbasgin-... 5. I .... 36 48,1 49 65,75 98 128 169 205 243 263 283 303 
St. Lawrence River and Great 

Takes, ot bee 36 49 65,75 © 82,83 97 129 170 206 244 264 284 304 
Hudson Bay and upper Missis- 
SIPDIRIVEL cere ine ees 36 49 |765,66,75 | 783,85 |98,99,k100 7 128,130 171 207 245 265 285 305 

Missouri River. i. & veeracs 136,37 | 49,m 50 66, 75 84 k 99 130,7 131 172 208 246 266 286 306 Lower Mississippi River. ....... 37 50 |765,66,75 | Jj 83,84 798,99 128,131 169,173 7 205,209 247 267 287 307 
Western Gulfof Mexico. ....... 37 50 66, 75 8 99 132 174 210 248 268 288 308 
Colorado River... cone ope. wet 037,38 50 66, 75 85 100 133 175,2 177 211 249 269 289 309 Grest Basin... 0, 5.0.0 38,439 51 66,75 85 100 133, 7 134 176, 7177 212,7 213 (250, 251 (270,r 271 290 310 
Pacific coast in California...... 38,39 51 66, 75 85 100 134 177 213 | 251 271 201 311 
North Pacific coast. .....:.--.. 38 51 66, 75 85 100 135 t177,178 214 | 252 272 292 312   

1912 

  

a Rating tables and index to Water-Suply Papers 35-39 contained in Water-Supply Paper 39. 
b Rating tables and index to Water-Supply Papers 47-52 and data on precipitation, 

for 1900 in Twenty-second Annual Report, part 4. 
¢ Wissahickon and Schuylkill Rivers to James River. 
4 New England rivers only. : ; 

iver to Delaware River, inclusive. e¢ Hudson 
7 Susquehanna River to Yadkin River, inclusive. 
g James River only. 
h Scioto River. 
i Lake Ontario and tributaries to St. Lawrence River proper. 
J Tributaries of Mississippi from east. 
k Hudson Bay only. 
? Gallatin River. 

m Loup and Platte rivers near Columbus, Nebr., and all tributaries below junction with Platte. 
n Platte and Kansas rivers. 
o Green and Gunnison rivers and Grand River above 
? Below junction with Gila. 
¢ Mohave River only. 

junction with Gunnison. 

r Great Basin in California, excepting Truckee and Carson drainage basins. 
s Kings and Kern rivers and south Pacific coast drainage basins. 
t Rogue, Umpqua, and Siletz rivers only. + 

Estimates for 1899 in Twenty-first Annual Report, part 4. 
wells, and irrigation in California and Utahcontained in Water-Supply Paper 52. Estimates 
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DEFINITION OF TERMS. 9 

Water-supply papers and other publications of the United States 
Geological Survey containing data in regard to the water resources 
of the United States may be obtained or consulted as indicated below. 

1. Copies may be obtained free of charge by applying to the Director 
of the Geological Survey, Washington, D. C. The edition printed 
for free distribution is, however, small and is soon exhausted. 

2. Copies may be purchased at nominal cost from the Superintend- 
ent of Documents, Government Printing Office, Washington, D. C., 
who will on application furnish lists giving prices. 

3. Sets of the reports may be consulted in the libraries of the 
principal cities in the United States. 

4. Complete sets are available for consultation in the local offices 
of the water-resources branch of the Geological Survey, as follows: 

Albany, N. Y., Room 18, Federal Building. 

Atlanta, Ga., Post Office Building. 

Newport, Ky., Federal Building. 
St. Paul, Minn., Old Capitol Building. 

Helena, Mont., Montana National Bank Building. 
Denver, Colo., 302 Chamber of Commerce Building. 

Salt Lake City, Utah, Federal Building. 
Boise, Idaho, 615 Idaho Building. 

Portland, Oreg., 416 Couch Building. 
Tacoma, Wash., Federal Building. 

San Francisco, Cal., 505 Custom House. 

Los Angeles, Cal., Federal Building. 
Sante Fe, N. Mex., Capitol Building. 

Honolulu, Hawaii, Kapiolani Building. 

A list of the Geological Survey’s publications will be sent on appli- 
cation to the Director of the United States Geological Survey, 
Washington, D. C. 

DEFINITION OF TERMS. 

The volume of water flowing in a stream—the ‘‘run-off”” or ‘‘dis- 
charge”’—is expressed in various terms, each of which has become 
associated with a certain class of work. These terms may be divided 
into two groups: (1) Those which represent a rate of flow, as second- 
feet, gallons per minute, miner’s inches, and discharge in second-feet 
per square mile; and (2) those which represent the actual quantity 
of water, as run-off in depth in inches and acre-feet. The units 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-foot’’ is an abbreviation for cubic foot per second and is the 
unit for the rate of discharge of water flowing in a stream 1 foot wide, 
1 foot deep, at a rate of 1 foot per second. It is generally used as a 
fundamental unit from which others are computed by the use of the 
factors given in the following table of equivalents.
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‘‘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 the drainage area 
would be covered if all the water flowing from it in a given period 
were conserved and 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’ is equivalent to 43,560 cubic feet and 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 work. 

CONVENIENT EQUIVALENTS. 

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

Table for converting discharge in second-feet per square mile into run-off in depth in inches 
over the area. 

  

  

  

  

Discharge in Run-off in inches. 
second-feet 
per square 

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

0.03719 1.041 | £:1,079 1.116 1.153 
.07438 2.083 2.157 2.231 2.306 
11157 3.124 3.236 3.347 3.459 

. 14876 4.165 4.314 4.463 4.612 

. 18595 5.207 5.393 5.578 5.764 

.22314 6.248 6.471 6.694 6.917 
3 .26033 7.289 7.550 7.810 8.070 

.29752 8.331 8.628 8.926 9.223 

.33471 9.372 9.707 10. 041 10.376 

  

          

Norte.—For partial month multiply the values for one day by the number of days. 

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

  

  

    

  

Discharge in Run-off in acre-feet. 

second- 

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

A at 1.983 55.54 57.52 59.50 61.49 
naar, 3.967 111.1 115.0 119.0 123.0 

Siar pois sins 5.950 166. 6 172.6 178.5 184.5 
4 aa 7.934 222.1 230.1 238.0 246.0 
akin 9.917 277.1 287.6 297.5 307.4 
Oise 11.90 333.2 345.1 357.0 368.9 
Vas spitsie 13.88 388.8 402.6 416.5 430.4 
RE 15. 87 444.3 460.2 476.0 491.9 
9... 0.00% 17.85 499.8 517.7 535.5 553. 4       
  

NortE.—For partial month multiply values for one day by the number of days.



EXPLANATION OF DATA. 11 

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1901). 

1 second-foot equals 38.4 Colorado miner’s inches. 
1 second-foot equals 40 Arizona miner’s inches. 

1 second-foot equals 7.48 United States gallons per second; equals 448.8 gallons per 
minute; equals 646,317 gallons for one day. 

1 second-foot for one year covers 1 square mile 1.131 feet or 13.572 inches deep. 
1 second-foot for one year equals 31,536,000 cubic feet. 
1 second-foot equals about 1 acre-inch per hour. 

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

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

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

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month. 
1,000,000,000 cubic feet equals 386 second-feet for one 30-day month. 

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

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

100 Colorado miner’s inches equals 2.60 second-feet. 
100 Colorado miner’s inches equals 19.5 United States gallons per second. 
100 Colorado miner’s inches for one day equals 5.17 acre-feet. 

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

100 United States gallons per minute for one day equals 0.442 acre-foot. 
1,000,000 United States gallons per day equals 1.55 second-feet. 

1,000,000 United States gallons equals 3.07 acre-feet. 
1,000,000 cubic feet equals 22.95 acre-feet. 

1 acre-foot equals 325,850 gallons. 
1 inch deep on 1 square mile equals 2,323,200 cubic feet. 

1 inch deep on 1 square mile equals 0.0737 second-foot per year. 
1 foot equals 0.3048 meter. 
1 mile equals 1.60935 kilometers. 
1 mile equals 5,280 feet. 

1 acre equals 0.4047 hectare. 
1 acre equals 43,560 square. feet. 

1 acre equals 209 feet square, nearly. 
1 square mile equals 2.59 square kilometers. 
1 cubic foot equals 0.0283 cubic meter. 
1 cubic foot of water weighs 62.5 pounds. 

1 cubic meter per minute equals 0.5886 second-foot. 
1 horsepower equals 550 foot-pounds per second. 
1 horsepower equals 76.0 kilogram-meters per second. 

1 horsepower equals 746 watts. 
1 horsepower equals 1 second-foot falling 8.80 feet. 

1% horsepower equals about 1 kilowatt. 

To calculate water power quickly: Botctt oth in tool iin Bnet horsepower on water 

wheel realizing 80 per cent of theoretical power. 

EXPLANATION OF DATA. 

For each regular current-meter gaging station the following data 
are given: Description of the station, list of discharge measurements, 
table of daily gage heights, table of daily discharges, table of monthly 
and yearly discharges and run-off. For stations located at weirs or 
dams the gage-height table is omitted.
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In addition to statements regarding the location and installation 
of current-meter stations, the descriptions give information in regard 
to any conditions which may affect the constancy of the relation of 
gage height to discharge, covering such points as ice, logging, shifting 
channels, and backwater; also information regarding diversions 
which decrease the total flow at the measuring section. Statements 
are also made regarding the accuracy and reliability of the data. 

The table of daily gage heights records the daily fluctuations of the 
surface of the river as found from the mean of the gage readings taken 
each day, usually in the morning and in the evening. The gage height 
given in the table represents the elevation of the surface of the water 
above the zero of the gage. All gage heights affected by the presence 
of ice in the streams or by backwater from obstructions are published 
as recorded, with suitable footnotes. The rating table is not appli- 
cable for such periods unless the proper corrections to the gage 
heights are known and applied. Attention is called to the fact that 
the zero of the gage is placed at an arbitrary datum and has no rela- 
tion to zero flow or the bottom of the river. In general the zero is 
located somewhat below the lowest known flow, so that negative read- 
ings shall not occur. 

The discharge measurements and gage heights are the base data 
from which rating tables, daily discharge tables, and monthly dis- 
charge tables are computed. 

The rating table gives, either directly or by interpolation, the dis- 
charge in second-feet corresponding to every stage of the river 
recorded during the period for which it is applicable. It is not pub- 
lished in this report, but can be determined from the tables of daily 
gage heights and daily discharge by plotting gage heights in feet as 
ordinates and discharge in second-feet as abscissas. 

The table of daily discharges gives the discharges in second-feet 
corresponding to the observed gage heights as determined from the 
rating tables. 

In the table of monthly discharge the column headed “Maximum” 
gives the mean flow, as determined from the rating table, 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. Like- 
wise, in the column of “Minimum” the quantity given is the mean 
flow for the day when the mean gage height was lowest. The col- 
umn headed “Mean” is the average flow in cubic feet for each second 
during the month. On this the computations for the remaining 
columns, which are defined on pages 9-10, are based. 

The base data presented in this report, unless otherwise stated in 
description of station, have been collected by the methods commonly
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ACCURACY AND RELIABILITY OF DATA. 13 

used at current-meter gaging stations and described in standard text- 
books. 

Plate I shows typical gaging stations. Plate II shows the current 
meters used in the work. 

ACCURACY AND RELIABILITY OF FIELD DATA AND 
COMPARATIVE RESULTS. 

The accuracy of stream-flow data depends primarily on the natural 
conditions at the gaging station and on the methods and care with 
which the data are collected. Errors of the first group depend on the 
degree of permanency of channel and of permanency of the relation 
between discharge and stage. 

Errors of the second class are due, first, to errors in observation of 
stage; second, to errors in measurements of flow; and, third, to errors 
due to misinterpretation of stage and flow data. 

In order to give engineers and others information regarding the 
probable accuracy of the computed results, footnotes are added to the 
daily discharge tables, stating the probable accuracy of the rating 
tables used, and an accuracy column is inserted in the monthly dis- 
charge table. For the rating tables ‘well defined” indicates, in gen- 
eral, that the rating is probably accurate within 5 per cent; ‘fairly 
well defined,” within 10 per cent; “poorly defined” or ‘approxi- 
mate’ within 15 to 25 per cent. These notes are very general and 
are based on the plotting of the individual measurements with refer- 
ence to the mean rating curve. 

The accuracy column in the monthly discharge table does not 
apply to the maximum or minimum nor to any individual day, but to 
the monthly mean. It is based on the accuracy of the rating, the 
probable reliability of the observer, and knowledge of local conditions. 
In this column, A indicates that the mean monthly flow is probably 
accurate within 5 per cent; B, within 10 per cent; C, within 15 per 
cent; D, within 25 per cent. Special conditions are covered by foot- 
notes. 

Even though the monthly means for any station may represent 
with a high degree of accuracy the quantity of water flowing past the 
gage, the figures showing discharge per square mile and depth of run- 
off in inches may be subject to gross errors which result from includ- 
ing in the measured drainage area large noncontributing districts or 
omitting estimates of water diverted for irrigation or other use, and 
they should, therefore, be considered as only approximate, particu- 
larly for periods of irrigation or of low water. For these errors it is 
as a rule not feasible to make adequate correction. 

In general, the base data collected each year by the Survey engi- 
neers are published, not only to comply with the law, but also to 
afford any engineer the means of examining and adjusting to his own



14 SURFACE WATER SUPPLY, 1912, PART IV. 

needs the results of the computations. The table of monthly dis- 
charge is so arranged as to give only a general idea of the flow at the 
station and should not be used for other than preliminary estimates. 
The determinations of daily discharge allow more detailed studies of 
the variation in flow by which the period of deficiency may be deter- 
mined. 

It should be borne in mind that the observations in each succeeding 
year may be expected to throw new light on data already collected 
and published, and the engineer who makes use of the figures pre- 
sented in these papers should verify all ratings and make such adjust- 
ments for earlier years as may seem necessary. 

COOPERATION. 

The work in Minnesota during 1912 has been done with State 
cooperation under terms of an act of the legislature of 1909 as embodied 
in joint resolution 19, which reads as follows: 

Whereas the water supplies, water powers, navigation of our rivers, drainage of our 

lands, and the sanitary condition of our streams and their watersheds generally form 
one great asset and present one great problem, therefore: Be it resolved by the house of 
representatives, the senate concurring, That the State Drainage Commission be, and is 

hereby, directed to investigate progress in other States toward the solution of said 
problem in such States, to investigate and determine the nature of soil problem in 

this State. 

The work has been carried on in conjunction with the State Drain- 
age Commission, George A. Ralph, chief engineer. 

Assistance has been rendered by the Oliver Iron Mining Co., who 
paid salary of observer on Menominee River near Iron Mountain, 
and to H. G. Roby, resident engineer of the Peninsular Power Co., 
for assistance and information. 

The gaging stations on the Wolf River in the Menominee Indian 
Reservation were maintained in cooperation with the Office of Indian 
Affairs, under an allotment made available January 1, 1912. 

Cooperation with the State Water Supply Commission of New 
York was made possible by the provisions of the Fuller bill, chapter 
569, laws of 1907, and carried on under agreements between the 
State Water Supply Commission and the United States Geological 
Survey. New York State cooperation, under the direction of the 
State engineer and surveyor, has been carried on under agreements 
authorized by an act of the State legislature, being paragraph 11 of 
chapter 420, laws of 1900. 

Special acknowledgment is also due to the board of water commis- 
sioners, Auburn, N. Y., J. Walter Ackerman, chairman. 

The work in Vermont during 1912 has been done in cooperation 
with the State of Vermont, Allen M. Fletcher, governor.
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DIVISION OF WORK. 

The field data in the Lake Superior and part of Lake Michigan 
drainage basins were collected under the direction of W. G. Hoyt, 
district engineer, by S. B. Soulé. 

The field data in the Lake Michigan, Lake Huron, and Lake Erie 
drainage basins were collected under the direction of A. H. Horton, 
by P. S. Monk. 

The field data in the St. Lawrence drainage basin in New York and 
Vermont were collected under the direction of C. C. Covert, by 
O. W. Hartwell, G. H. Canfield, C. S. De Golyer, Frank Weber, 
J. G. Mathers, and R. S. Barnes. 

The ratings, special estimates, and studies of the completed data 
for stations outside of New York and Vermont were made by A. H. 
Horton, W. G. Hoyt, H. J. Jackson, and J. G. Mathers. 

The computations were made under the direction of H. J. Jackson 
by H. D. Padgett, C. L. Batchelder, and M. I. Walters. 

The ratings, special estimates, and studies of the completed data 
for stations in New York and Vermont were made by C. C. Covert, 
O. W. Hartwell, and J. G. Mathers. The computations were made 
under the direction of O. W. Hartwell, by J. G. Mathers, G. H. Can- 
field, C. S. De Golyer, Frank Weber, and R. S. Barnes. 

The report was edited by Mrs. B. D. Wood. 

STREAMS TRIBUTARY TO LAKE SUPERIOR. 

POPLAR RIVER AT LUTSEN, MINN. 

Location.—About 800 feet above mouth of river in sec. 34, T. 60, R. 3 W. 

Records available.—May 6 to November 4, 1911; August 22 to December 31, 1912. 
Drainage area.—144 square miles. 

Gage.—From May 16 to November 4, 1911, the readings were taken from a staff gage 

about 400 feet above the mouth of the river. On August 26, 1912, a staff gage 

was bolted to the rock wall on the right bank about 800 feet above the mouth and 
in a pool between two distinct falls. 

Channel.—The bed at the old site is heavy gravel; that at the new site is solid rock 
and the control point is the rock crest of the falls below. 

Winter flow.—Because of the nature of the control below, ice will probably not cause 
excessive backwater. 5 

Artificial control.—The flow of the river is controlled to some extent by two dams 

above the station, the nearest being that of the National Paper & Pulp Co., 2} 
miles above the mouth of the river. 

Accuracy.—Between May 6 and November 4, 1911, the relation between gage height 
and discharge at the gage section was at times affected by backwater from deposits 
of gravel washed up into the mouth of the river during storms on Lake Superior. 

The present gage is so located that, except for temporary drift lodging on the 
rapids below, the records should be reliable,
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The following discharge measurement was made by S. B. Soulé: 

August 22, 1912: Gage height, 1.00 feet; discharge, 25.4 second-feet. Measure- 
ment made at wading section about 200 feet below gage. Old gage read 13.07 feet. 

Daily gage height, in feet, of Poplar River at Lutsen, Minn., for 1912. 

[C. A. A. Nelson, observer.] 

  

  

  

Day Aug. | Sept. | Oct. [Nov.| Dec. Day. Aug. | Sept. | Oct. | Nov. | Dec. 

1.361 1.00:{--.--2 1.101 0.98 x... 
1.31 $98 1.16 «8: l cana 
1.26 J08 0... 1.14 OSA. 
1.22 98... 1.11 SOBs 
1.20 OB. us 1.06 05 |... 

1.20 OS las. 1.05 .95 0.795 
1.08 .98 0.9 1.04 95 as. 
1.08:§{1.00]...... 1.02 05 i [danen- 
1.06 1.1.02.....- 1.02 95 loses 
1.05 1.02'].....% 1.02 0551. ult 

1.051 3.02:...... 1.01 «9% loa... 
1.297 1.024.....c 1.00 D2 ihn ss 
1.26.0:1.00 |... 1.00 .92 7 
1.24 | 1.00 8 1.00 292 lua 
L.A J. 1.00 2. dd 

00) nsannas- 

  

                        
  

BEAVER BAY RIVER AT BEAVER BAY, MINN. 

Location.—Bridge at Beaver Bay a few hundred yards above the mouth of the river. 

Records available.—July 26, 1911, to December 31, 1912. 

Gage.—Staff, read from July 26, 1911, to April 9, 1912, when it was washed away. 

On April 22, a chain gage was fastened to the steel highway bridge. The chain 
gage is in the same section and is referred to the same datum as the staff gage. 

Channel.—Practically permanent; bank high and rocky; bed and control point solid 
rock. 

Winter flow.—Measurements made during the winter season of 1911 and 1912 show 

that the control point remains open and that the open-water rating curve is appli- 
cable throughout the year except at certain times noted under ‘‘ Accuracy.” 

Accuracy.—At times of exceptionally high sea on Lake Superior a bar is formed, 

causing backwater at the gage, which lasts as long as the high sea is running. 
When the lake becomes normal the water washes through the bar and the regular 

rating curve applies. This condition has occurred once since the station was 

established, during the month of December, 1912. Except for such periods the 

records should be good. 

Discharge measurements of Beaver Bay River at Beaver Bay, Minn., in 1912. 

  

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

Feet. Sec.-feet. 
13.1 

  

gan, Ln EB OIG. a or mise renee, LL Te 0.75 
Mar. 27a d . 66 8.0 

27a .66 7.3 
28a . .66 7.0 
28a|..... 0 cis Lad omen ars Sn me es en pie Senge inde ibe lle Jo it tein ale an ne hea sei 05 7.9 

wor SpE DE yn] SE See niin Se A CT iL BE i Le ER Ld 2.91 256 
Ang 230 WW, (Q. HOFE. . « umiee ses sre cuss vv sioat t Sal dette ve RAE LB .85 15.5       

a Made by wading at various sections above gage. 
b Made from boat about 750 feet below gage.
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Daily discharge, in second-feet, of Beaver Bay River at Beaver Bay, Minn., for 1911-12. 

  

    

                        
  

  

  

Day. July. | Aug. | Sept.| Oct. | Nov.| Dec. Day. July. | Aug. | Sept.| Oct. | Nov.| Dec 

1911. eet a ees: 55 | 132 94 | 152 48 
Ls hse via 370 51 152 48 Bil YT alan cnrssasrt ean 44 160 250 130 45 
Dh Ei ced 335 29 124 41 OF NAB nies nis 41 82 225 100 43 
De ai as 225 25 132 36 OL d0e vee anes a eis 36 87 152 80 40 
Bie eb eisi tl e e 132 51] 262 29 B20 ess nas ae yais drat 31 87 115 59 38 
Bide veabiats a 94 | 940 | 225 29 30 

Heras sede calaidaa is 36 87 87 59 36 
Bs ai a 72] 920] 188 41 SOA De os eal cniein 44 94 87 59 35 
ein a yw han 335 | 760] 142 55 20 2B wainiennsranenin sl 38 87 87 59 34 
8 rsnntea ai, 440 | 560 | 115 55 DONO oa fs. ek] ee a 31 77 77 55 33 
| AR NE BE 370] 370] 100 87 40 OS sl la ett 29 67 72 50 32 
10... es 335 | 290 821 152 50 

20. ai dn 63 25 67 63 45 31 
11... ou] eet 200 | 290 71 124 BO 27 vans iea 38 25 77 63 38 30 
1D. i aes 212 | 238 72 82 38 28... 0... 0 50 23 | 100 63 36 29 
18. dione 108 | 164 67 124 378129, 3... 94 21} 212 51 34 27 
4 a 11-132 67 124 B50. essai 72 23 | 200 48 33 26 
15. Canal at 67) 175 63 | 132 DY 1i8l, ae iE 67 88... Sie 25 

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

480 124 23 12 115 77 18 
680 100 23 15 87 59 18 
840 275 31 14 59 48 21 

1,080 238 29 8 67 38 25 
1,000 250 25 10 77 41 20 

840 238 24 14 87 38 25 
680 175 20 12 87 36 27 
680 115 16 15 77 31 25 
480 100 15 33 67 29 25 
760 87 12 29 59 31 23 

1,000 100 14 33 41 38 21 
840 87 20 29 36 59 21 
560 100 21 17 27 67 31 
370 100 25 17 25 61 29 
370 305 19 14 25 53 23 

305 560 18 14 25 50 21 
250 480 16 24 29 43 21 
225 275 14 18 29 27 18 
200 175 12 18 27 32 15 
175 132 9 14 33 29 15 

175 100 10 15 36 25 18 
175 77 12 12 44 25 15 
175 59 15 10 55 24 21 
152 45 17 20 48 23 18 
152 37 11 18 7a 21 21 

152 28 13 21 200 21 29 
262 27 10 19 164 25 18 
335 21 9 7 115 44 25 
250 23 8 100 132 25 21 
200 29 3 87 59 25 21 
STO... 9 TE enacts I eid                         
  

Note.—Daily discharge computed from a rating table well defined between 7 and 132 second-feet (gage 
heights 0.5 and 2.3 feet), fairly well defined between 152 and 305 second-feet (gage heights 2.4 and 3 feet). 
Above 305 second-feet (gage height 3 feet) the curve is an extension and above discharge 680 second-feet 
(gage height 4 feet), is subject to an error of about 10 per cent. 

from semi-weekl, compute 
discharge at this station. 
heights, climatologic records, and discharge measurement made Jan. 14, 1913. 

Discharge Nov. 17, 1911, to Mar, 31, 1912, 
gage heights. Ordinarly ice has no effect upon relation of gage height to 

ischarge Dec. 1 to 31, 1912, estimated, because of bar and ice, from weekly gage 
Mean discharge Dec. 1 to 31, 

1912, estimated 10 second-feet, varying from about 6 to 23 second-feet. Daily discharge Apr. 5 to 9, 1912, 
estimated from observer’s notes as to height of water surface above top of gage,
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Monthly discharge of Beaver Bay River at Beaver Bay, Minn., for 1911-12. 

[Drainage area, 120 square miles.] 

  

  

  

  

  

  

Discharge in second-feet. Run-o 

epth in 
Month. {depth on Accu- 

Per draliaze | ALY: 
Maximum. | Minimum. | Mean. square os 

mile. ' 

1911 i 
AUENSE. oe a i de sais 440 21 129 1.08 1.24 | A. 
SOPOT cov ii aninis Sime six Wo ems singin on 940 25 218 1.82 2.03 | B. 
OCIODEL. a cit. crv eva cdapnivns donnndiiningd 262 48 111 .925 1.07:1{B. 
November... ..... coast eed. dona Sn 152 29 71.6 . 597 .67 1 C. 
DCEOMBEL. . 4... ion ven be sivies io inmaann ian 59 25 37.6 .313 «36:1 Be 

1912 

JANUAPLY - os sas xhis wis me sve mE in nine = mss a0 4 ans Se aia iD 20 167 19 B. 
Log ies ON ePID eT ROBERT TE ENE IRC 10 083 09 | B. 
MOTO cc iesecosin cr cire tin vinson saints sent Sane ss aah i TY 7 058 07:0 
API ccdenriingnn binahrs sates arerabiuis, a 1,400 50 527 4.39 4.90 | C. 
EL I a SE ar i SERN SHINN, en 1,080 152 458 3.82 4.40 | C. 
JUNE. i iad abies hus me nl 560 21 149 1.24 1.381 B. 
TUIY nope is vss 0s slide sane sense fie 31 3 16.2 135 16 | C. 
AURUSE ve iuti rs iianndnmuin sin Hontivach 100 8 26.3 219 25 | B. 
September. cc dco den presen 200 25 67 558 62 | A. 
0CLODOT. +. c= raise nas inn den ennnmns 77 An 37.9 316 3 iB. 
NOVEL se cv 22 dees aS asinen ssa ve 31 15 21.6 180 20 | B. 

Docember:. ... Lae are 10 083 10 | C. 

TROYEIT. coo vseiesonsiais ies in a 1,400 3 112 933 12.72             
  

a Estimated. 

NorE.—See footnotes to table of daily discharge. 

ST. LOUIS RIVER NEAR THOMSON, MINN. 

Location.—Just below the tailrace of the Great Northern power house, 3 miles east 

of Thomson in sec. 11, T. 48 N., R. 16 W. 
Records available.—October 5, 1909, to December 31, 1912. 

Drainage area.—3,420 square miles. 
Gage.—Chain, read four times each day (except Sunday), at 8 and 11 a. m., 2 and 

5 p. m. Average of four readings taken as the mean for the day; datum of gage 
unchanged. 

Channel.—Practically permanent at low stages; at high stages may shift slightly, as 

shown by the 1912 discharge measurements. 
Discharge measurements.—Made from a cable 1,500 feet below the staff gage. 

Artificial control.—The flow at the station is to a certain extent regulated by reser- 

voirs above. The dam at Thomson is designed to hold 24 hours’ supply of water 
for the power plant, and logging dams control the discharge from a large part of the 
entire area above the station. The gage heights show considerable fluctuation 

caused by the operation of the turbine gates at the power plant, which is operated 

on a 24-hour schedule, though with varying load. 
Winter flow.—Previous to November, 1910, the relation of gage height to discharge 

at this station was probably not materially affected by ice. During 1911 and 1912 
it has been found that the presence of ice renders the gage heights useless as an 
indication of discharge. During such periods the estimates of flow have been 

furnished by the Great Northern Power Co., computed from the amount of water 
passing through their turbines. 

Accuracy.—The daily estimates are liable to errors due to fluctuation in the stage 

caused by the operation of the power house. The daily range in stage is not great, 
however, and it is believed that errors will compensate for a month, so that the 
monthly averages should be accurate within 10 per cent. No statement is avail- 

able relative to the accuracy of the records furnished by the power company.
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The discharge measurement made May 17, 1912, indicates that the discharge rating 

table (based on discharge measurement made Apr. 15, 1911) used to compute 

the values of daily discharge published in Water-Supply Paper 304, page 20, 
gave discharges too large above 7,000 second-feet as follows: At 7,000 second-feet, 

about 4 per cent large; at 8,000 second-feet, about 7 per cent large; at 9,000 

second-feet, about 9 per cent large; at 10,000 second-feet, about 11 per cent 
large; at 11,000 second-feet, about 12 per cent large. 

Cooperation.—Gage heights throughout the year and records of flow when ice affects 

the relation of gage height to discharge are furnished through the courtesy of the 
Great Northern Power Co., of Duluth. 

Discharge measurements of St. Louis River near Thomson, Minn., in 1912. 

  

  

Date. Hydrographer. oy 8 Lg 

Feet. | Sec.-feet. 
Cn Ye BOR REL LS an Suen sR Sa ES SR CG LR a A LR 5.67 9, 580 
June 26. WW. 0. Hoyt. cc. torre aes ets tiie ov ea La ees 2.47 2,720 
Ang. 0 SB SONG. Wt a ct Lh deh bls be wi dn pment Sie Bie ee Wi ma ne hn ae Ae . 46 574         

Daily gage height, in feet, of St. Louis River near Thomson, Minn., for 1912. 

[Gus Forsell, observer.] 

  

  

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

a aa ak 1.05 4.2 5.3 i 1.6 0. esis 1.2 1.0 
Dt ei i eR a sdb Y 1.15 3.8 4.4 1.5 16 oo. 1.4 .95 
TE Oa Cen A 1.35 4.9 4.5 1.3 50 0.70 el... 
ME es RR RT 1.06 5.3 4.6 358 lies .60 1.4 8 

De ed ne ts rst 2.0 6.1 4.3 2.0 60 .80 1.4 15 

Bd Coil Sl A nes wai 2.6 6.7 3.9 1.35 .55 Mer | .8 
ey PE saa 2.3 7.0 3.8 1.4 55 .90 1.35 3 
Si i a ne a 2.3 6.2 3.4 .50 .50 .90 1.3 215 

i Sb a hit a 2.4 6:0 Jasisniasen 1.3 .45 3.2 1.15 .8 
30. sl A a SE ee ae 2.2 5.8 2.6 .85 .55 7 3 fini 

MD. hata ade 2.3 6.0 2.3 BO nL i 13.8 1.1 .8 
re ible nat i a a a wid A 2.3 5.7 2.9 1.2 .85 1.9 1.3 75 

es ha ft sed a fa eon Sy Si aa a 5.6 2.7 1.9 .78 i tats .85 
Mn DA ie hi Ba hE eS Eee 5.1 VL LER A RAT .65 1.8 1.15 75 
AD Ed el de enn 1.9 5.6 2.4 1.05 083 ais 3.05 J.ooweces 

oe ea cian tan ih a hs Sn wna 1.9 5.3 2.8 2.3 .45 1.8 1.4 .6 
dh Ria eas Se se ne edd 1.9 5.7 3.9 2.3 .40 1.6 Td ieeues.s 
IS. Sid idin Canis sR aE Sd Sees 1.8 5.2 3.9 24... 1.5 1.05 .6 
dO. i ai R einen ae 1.6 4.5 3.7 2.1 50 1.5 1.1 .48 
00. i. et ae ihe tes Nae aaa 1.8 4.8 3.4 2.0 00 Yd .15 

lo i wal LL sat 4.5 34d. 1.35 1.7 .24 
DD ns ak ne i SS Ti da Fe a ey 1.9 4.0 3.7 .90 05 12a 2.3 -24 

.8 . 2 4 
A) .6 
. a   
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Daily discharge, in second-feet, of St. Louis River near Thomson, Minn., for 1912. 
  

    

                  

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

Yuu 372 379 387 (1,040 | 5,910 | 8,630 | 1,830 | 1,610 693 | 1,180 | 1,000 523 
Db Taye 379 | 361 | 398|1,140| 5,050 | 6,370 | 1,500 | 1,610 | 716 | 1,390 | 955 | 482 
Sein anen 422 336 403 | 1,340 | 7,590 | 6,600 | 1,280 600 740 | 1,390 890 622 
de... 397 340 407 | 1,610 | 8,630 | 6,840 | 1,500 635 670 | 1,390 820 599 
SET 438 | 344 | 407 | 2,070 [10,700 | 6,140 | 2,070 | 670 | 820 | 1,390 | 780 | 519 

Biol. a res 633 341 382 | 2,910 [12,300 | 5,260 | 1,340 635 910 | 1,360 820 397 
ar ah 667 339 393 | 2,480 |13,200 | 5,050 | 1,090 635 910 | 1,340 820 426 

8. heats 677 331 382 | 2,480 |11,000 | 4,250 60 600 910 | 1,280 780 378 
Geiss 848 330 388 | 2,620 [11,300 | 3,580 | 1,280 565 | 1,180 | 1,140 820 370 

10. eli 1,040 330 375 | 2,340 | 9,930 | 2,910 86. 635 | 1,720 | 1,280 820 390 

1M... 1,330 261 336 | 2,480 [10,400 | 2,480 820 780 | 1,830 | 1,090 820 390 
12... 0.0. 936 196 327 | 2,480 | 9,670 | 3,380 | 1,180 865 | 1,950 | 1,090 780 358 
Bl 625 | 338| 343 2,300 9,410 | 3,060 | 1,950 | 804 | 1,950 | 1,120 | 865 | 246 
MM... ...0....... 392 326 342 | 2,120 | 8,110 | 3,540 | 1,500 705 | 1,830 | 1,140 780 375 
15. sini 340 328 364 | 1,950 | 9,410 | 2,620 | 1,040 635 | 1,830 | 1,040 720 372 

6... 355 329 384 | 1,950 | 8,630 | 3,220 | 2,480 565 | 1,830 | 1,390 670 385 
Yio 310| 320| 417]1,950| 9,670 | 5,260 | 2,480 | 530 | 1,610 | 1,090 | 670 | 463 
18.0. .-.nnniit 309 240 411 | 1,830 | 8,370 | 5,260 | 2,620 565 | 1,500 | 1,040 670 390 
TO ed eiaaas 314 171 399 | 1,610 | 6,600 | 4,840 | 2,200 600 | 1,500 | 1,090 586 406 
D,...h 283 346 425 | 1,830 | 7,330 | 4,250 | 2,070 330 | 1, 1,400 392 423 

Oy i 343 | 333 | 418 1,800] 6,600 | 4,250 | 1,490 | 330 | 1,340 | 1,720 | 437 | 406 
A 327 349 439 | 1,950 | 5,470 | 4,840 910 955 1 1,120 | 2,480 437 428 

LL 382 368 447 | 2,620 | 5,470 | 4,110 | 1,830 530 910 | 2,340 374 395 
2. 425 401 471 | 1,830 | 5,470 | 3,380 | 2,200 530 865 | 1,610 330 401 

pe 423 | 402 | 442|1,720| 5,470 | 3,540 | 1,500 | 450 | 1,090 | 1,090 | 426 | 426 

Of. ioe ATE 401 | 394 | 452] 2,910 5,050 | 2,910 910| 370|1,000| 865| 429 | 428 
esis nails 384 386 465 | 4,440 | 6,140 | 2,200 780 955 910 880 432 342 

OS ea ads 386 378 553 | 5,470 | 8,370 | 1,950 338 600 | 1,040 910 330 360 
20... a 387 385 656 | 8,110 | 8,630 | 1,610 469 670 | 1,090 | 1,090 330 331 
80. an 988 ven 675 | 5,690 | 7,850 | 1,610 | 600 | 670 | 1,140 | 1,000 | 330 | 361 
Sh... 884 1... 34 {:...s.. 8501, 600 670 |... 1,000)....- ro. 310         
Note.—Daily discharge computed from a rating curve well defined between 530 and 10,400 second-feet 

(gage heights 0.4 and 6 feet). ischarge Jan. 1 to Mar. 30, and Dec. 1 to 31, estimated, because of ice, from 
kilowatt output at Great Northern Power plant plus water passing over dam. Table as published for 
this period furnished by Great Northern Power Co., of Duluth. Discharge interpolated for days when 
gage was not read. 

Monthly discharge of St. Louis River near Thomson, Minn., for 1912. 

[Drainage area, 3,420 square miles.] 
  

  

  

    
  

Discharge in second-feet. Sunn 

epth in 
Month. inches on |Accu- 

Per drai racy. 
Maximum. | Minimum. | Mean. | square | ¢'ainage 

mile area). 

1,330 283 493 0.144 0.17 
402 171 334 . 098 411 
724 327 433 127 15 

8,110 1,040 2,570 .751 .84 | C. 
13,200 5,050 8,240 2.41 2.78 | B. 
8,630 1,610 4,130 1.21 1.35 | B. 
2,620 338 1,400 .409 .47 | B. 

BXOEUSL cb a niiiv es sos dubistnmins sion in Salus wn'sns 1,610 330 687 .201 23 JB. 
SePIAMDBEr..... cad iiiaies sun dusioins 1,950 670 1,230 .360 .40 | B. 
OCTODEE 2. 0s od oe chaiens snd Fianna hd adit ui 2,480 865 1,280 .374 +43] B. 
NOVEIDET oss. iu Jini siaimn sis sinn vagus 1,000 330 644 .188 «A110. 
DIECOMDOT uw s va vorm vv sos sacin sania slvnmes 622 246 410 .120 14 

PROVEN... coi. vuntasnsnssnnaneid 13,200 mw 1,830 .535 7.28               

Norte.—See footnotes to table of daily discharge. 

WHITEFACE RIVER AT MEADOWLANDS, MINN. 

Location.—At the highway bridge at Meadowlands, in sec. 14, T. 53 N., R. 19 W_, 
half a mile below the nearest tributary, a small stream entering from the east. 

Records available.—June 7, 1909, to December 31, 1912. 
Drainage area.—442 square miles.
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Gage.—Vertical staff; datum unchanged since establishment. 
Channel.—Shifting at bridge, nearly permanent at control section. 
Discharge measurements.—Made from highway bridge except during extremely 

low water, when wading measurements are made. 
Regulation.—The flow is controlled to a large extent by logging dams above. The 

opening and shutting of the gates of these dams causes fluctuations in gage 

heights of several feet at the gaging station. 

Accuracy.—Logs collect on the control section some 2 miles below the gage, causing 
a varying amount of backwater at the gage. 
periods of the year has been computed from a number of rating curves, some of 
which have been applied indirectly. During 1912 the flow during periods of 

backwater has been computed, using gage height at a chain gage established 
below the rapids applied to a rating curve which hasbeen developed for that point. 

SURFACE WATER SUPPLY, 1912, PART IV. 

Prior to 1912 the flow during such 

Discharge measurements of Whiteface River at Meadowlands, Minn., in 1912. 

  

  

    
  

            

Date, Hydrographer. as a Date. Hydrographer. Wo 2 Pol 

Feet. Sec.-feet. Feet. Sec.-feet. 
Apr. 24.0.8, B..Sould....vueuns 4.24 163 || Aug.11¢| S. B, Soulé......... 3.51 44 
May 18a... td0. i. veiee einen 7.10 966 di... Ty SE A 3.50 45 
Aug. N10... G0. cine wins sn nd 3.52 38 

a Lower gage 4.17. ¢ Lower gage 1.80. 
b Lower gage 1.80. Current very sluggish. d Lower gage 1.79. 

Daily gage height, in feet, of Whiteface River at Meadowlands, Minn., for 1912. 

[A. F. Johnson, observer.] 

  

Apr. | May. June. July. | Aug. © 2 Sept. Z © 2 
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Nore.—Relation of gage height to discharge affected by backwater from log jams about Apr. 27 to May 9. 
11, 12, 14 to 17, and 19 to 31.
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Daily discharge, in second-feet, of Whiteface River at Meadowlands, Minn., for 1912. 
  

  

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

151 50 90 151 50 
+ 135 50 90 135 50 

120 40 90 135 50 
120 40 90 120 50 
120 40 90 120 50 

90 40 90 120 50 
76 40 90 105 50 
62 40 90 90 50 
62 40 90 90 50 
62 50 90 90 -....... 

90 50 90 0 -...., 
90 50 90 90, js <= oan 
76 50 90 90:1 nn neeas 
90 50 76 Bw... 
90 50 76 0 ano, 

90 45 76 02 lovinnae 
90 45 76 GF [-enncena 
90 40 76 09 [=e ivada 
90 40 76 02 suniana 
90 40 76 02 1--uiies 

90 45 76 62 {ns suas 
90 45 76 02 {vc aas 
76 45 76 02 {ousiaeme 
62 50 76 62 1..0..... 
62 69 76 BB taints bias 

62 90 90 
62 62 90 
62 69 135 
50 76 187 
50 90 169 
50 90. 5... Lc.                   

  

  

Norte.—Discharge Apr. 27 to May 9, May 11, 12, 14 to 17 and 19 to 31 estimated because of log jams from 
flow of Whiteface River below Meadowlands, Minn. 
Mean discharge May 1 to 9 estimated 920 second-feet. 
Mean discharge May 14 to 17 estimated 760 second-feet. 
Mean discharge May 19 to 31 estimated 820 second-feet. 
Backwater from ice probably began about Nov. 18. 

Monthly discharge of Whiteface River at Meadowlands, Minn., for 1912. 

[Drainage area, 442 square miles.] 

  

  

    

            
  

Discharge in second-feet. Runo a 

epth in 
Month. Por go on Any 

Maximum. | Minimum. | Mean. | square Srlatee 
mile. * 

LApriLi0=30. . . . . aR RL a 500 160 276 0.624 0.49 | B. 
AY i ia invite men ah R Ta ai A 865 1.96 2.26 | B. 
JUNG. ie itn Ee De amt aki 1,220 151 591 1.34 1.50 A. 
JOY. cn vvan ton died ide yu dnlemnnes alae nr iass 151 50 83.9 .190 .2 1'B. 
ABUSE... oc hnvas Br ts nibs wns srsnm as = sia 90 40 52.3 L118 14 | C. 
SePIOMBRr... uv in fe dP dine n ois 187 76 91.8 .208 2318. 
OCOD. . +. Lends ein iis statist dn danse 151 50 81.3 .184 NB. 
November 1-9. .:....:... 0. 8. Lk. 50 50 50 113 .04 | C. 

a Estimated. 

NotE.—See footnotes to tables of daily gage height and daily discharge.
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WHITEFACE RIVER BELOW MEADOWLANDS, MINN. 

Location.—About 2} miles below the gaging station on Whiteface River at Meadow- 
lands, half a mile below the beginning of decided rapids and about 10 miles above 

the confluence of Whiteface and St. Louis rivers. 
Records available.—April 28 to November 18, 1912. 
Drainage area.—446 square miles. 
Channel.—Heavy gravel and rocks; probably permanent. 
Discharge measurements.—Made by wading and from the highway bridge in 

sec. 14, T. 83 N., R. 19 W., at which is located the gage of the station on White- 

face River at Meadowlands. 
Regulation.—The flow is controlled to a large extent by logging dams above. 

The operation of these gates causes fluctuation in gage heights of several feet at 

the gage section. 
Accuracy.—The channel is permanent and few logs lodge below the section, so that 

backwater is seldom present except from ice. Measurements made during 1913 
show that the 1912 curve is reliable. The records should therefore be good. 

Daily gage height, in feet, of Whiteface River below Meadowlands, Minn., for 1912. 

[A. A. Jochim, observer.] 

  

  

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

3.65 4.05 2.5 1.75 2.2 2.0 1.81 
3.25 4.4 2.45 1.9 2.25 2.55 1.74 
3.45 4.3 2.4 1.69 2.2 2.45 1.72 
4.5 4.1 2.35 1.65 2.2 2.4 1.82 
3.1 4.0 2.3 1.65 2.15 2.35 1.72 

5.2 4.0 2.25 1.72 2.3 2.3 1.80 
5.2 3.9 2.2 1.75 2.5 2.2 1.80 
5.2 3.75 2.2 1.70 2.55 2.25 1.80 
5.0 3.4 2.2 1.74 2.55 2.15 1.80 
4.8 3.45 2.1 1.81 2.45 2.1 1.80 

4.8 3.35 2.0 1.81 2.3 2.1 1.80 
4.8 3.35 2.05 1.79 2.2 2.05 1.81 
4.6 3.3 2.15 1.78 2.2 2.1 1.81 
4.3 3.35 2.35 1.72 2.1 2.05 1.78 
4.4 3.60 2.4 1.71 2.1 2.05 1.66 

4.7 5.0 2.4 1.7 2.1 2.0 1.72 
3.75 5.2 2.4 1.81 2.05 2.0 1.70 
4.7 5.1 2.3 1.79 2.05 2.1 1.71 
4.4 5.0 2.2 1.79 2.05 1.08 1.2000 
4.3 4.7 2.1 1.80 1.96 3:98 1.0, 

4.0 4.3 2.0 1.76 2.05 1.95 ........ 
4.1 4.0 1.94 1.70 2.05 1.020........ 
4.2 3.7 1.98 1.71 2.0 1.80 0... 
4.1 3.45 2.0 1.71 1.96 250 
3.95 3.25 1.96 1.70 2.05 Y. 85h 0 

3.35 3.15 1.91 1.72 2.1 Lig. ui 
4.8 2.9 1.84 1.78 2.2 L320 nud 
5.4 2.8 1.82 1.81 2.35 1.82 |. foo. 
5.1 2.6 1.88 1.8 2.5 1.2. .n. 00 
4.8 2.5 1.70 2.0 2.6 1.82 [.:...8.. 
4.4 ......-. 1.68 Dal ada 1.820. vin vd                   
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Daily discharge, in second-feet, of Whiteface River below Meadowlands, Minn., for 1912. 

  

  

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

489 620 142 42 86 166 46 
356 802 131 40 94 154 42 
421 752 120 40 86 131 41 

854 662 111 38 86 120 46 
1,200 620 102 38 79 111 41 

1,260 620 94 41 102 102 45 
1,260 580 86 42 142 86 45 
1,260 524 86 40 154 94 45 
1,140 404 86 42 154 79 45 
1,020 421 72 46 131 72 45 

1,020 388 60 46 102 72 45 
1,020 388 66 44 86 66 46 

906 372 79 44 86 72 46 
752 388 111 41 72 66 44 
802 472 120 40 72 66 38 

960 1,140 120 40 72 60 41 
524 1,260 120 46 66 60 41 

960 1,200 102 44 66 72 40 
802 | 1,140 86 44 66 pa 
752 960 72 45 56 OB jacinta. 

620 752 60 43 66 S0nc coi 
662 620 55 40 66 Sif vice 
706 506 58 40 60 S00. 
662 421 60 40 56 50... 
600 356 56 40 66 48 0 ne 

388 325 52 41 7 
1,020 250 47 44 86 
1,390 220 46 46 111 
1,200 166 50 48 142 
1,020 142 43 60 166 

SOM ois. 39 72 1a 0                   

  

  

Note.—Daily discharge computed from a fairly well defined rating curve which was determined from 
a gage height comparison with gage at Meadowlands in conjunction with discharge measurements made 
May 18 and Aug. 11, 1912. 

Monthly discharge of Whiteface River below Meadowlands, Minn., for 1912. 

[Drainage area, 446 square miles.] 

  

  

  

Disch i d-feet. ischarge in second-feet Jamo Pp 

epthin |, 
Month. Per inches on tou 

Maximum. | Minimum. | Mean. | square alge 
mile. . 

1,390 356 | 865 1.94 2.24 | A. 
1,260 142 582 1.30 1.45 | B. 

142 39 81.7 .183 21 B. 
72 38 43.8 .098 .1 |B. 

166 56 91.6 .205 23 |B. 
166 46 74.2 .16 19:7 B. 
46 38 43.4 L097 06 B. 
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CLOQUET RIVER AT INDEPENDENCE, MINN. 

Location.—At the highway bridge at Independence post office in sec. 26, T. 52 N., 

R. 17 W., just below a small tributary entering from the north. 

Records available.—June 28, 1909, to December 31, 1912. 

Drainage area.—698 square miles. 
Gage.— Vertical staff; datum unchanged since establishment. 

Channel.—Practically permanent except when affected by log jams. 
Discharge measurements.—Made from bridge. 

Winter flow.—Affected by ice. See footnote to table of daily discharge. 
Artificial control.—Cloquet River is used extensively for log driving, and the 

run-off from by far the greater part of the drainage area above Independence is 

controlled by logging dams. This control causes violent fluctuations in the gage 
heights during the day, amounting at times to several feet, and consequently 
the mean daily gage height which is the mean of three readings taken morning, 

noon, and night, can be considered only approximate. The chief purpose of the 

records is to show the approximate mean monthly discharge and total discharge. 
Accuracy.—The wing dam of logs which was placed in the river below the gage in 

1911 was removed June 5, 1912. Measurements made after June 5, 1912, indicate 
that conditions have changed slightly from what they were before the dam was 

installed. The winter records are very good. For open-water accuracy see note 

under ‘‘artificial control.” 
Cooperation.—Records of flow from the logging reservoirs were furnished by the 

Great Northern Power Co. of Duluth for the periods January 1-March 31, and 

December 1-31, 1912. 

Discharge measurements of Cloquet River at Independence, Minn., in 1912. 

  

    

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

Feet. Sec.-feet. 
Jan, dar BD OUI i. a ey i NT A 6. 17 87.8 
Feb. 240. .... G0, ed i Uda de Lane Le deb len pd a Sp a ad me ie wae mn v.03 180 
Mar. 29¢..... 0. dh Crea Se ab Sl Se NE SS A Ti 7.42 267 
May 18 ...... 00s LL i deta ane sn nt eons A ie de mar Sen te Bl es lr ela 6.55 946 
AUE, HOC QO. tl diet lena nis ms Asan Rp SRI ir 5m Sen ink aie Ds rn me 4 See ane te A 4.84 264 
Sept. 29¢...... 0c cl io ere ee te ea LL SB ae A RIS 3.96 71.1 

291-5 0S. ors canteen cabs bitte econ Su abl CSR TL 3.96 62.0     
  

. 2 Comvigie ice cover. Average thickness of ice 1.95 feet. Average distance water surface to top of ice, 
feet. 

0. 3 Soils ice cover. Average thickness of ice 3.08 feet. Average distance water surface to top of ice, 
eet, 

> JCompleis ice cover. Average thickness of ice 3.09 feet. Average distance water surface to top of ice, 
feet 

d Wing dam of logs has been removed. 
e Wading, 1,100 feet above gage. 
f Wading, 1,300 feet above gage.
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[Herbert Haakensen, observer.] 

STREAMS TRIBUTARY TO LAKE SUPERIOR. 

Daily gage height, in feet, of Cloquet River at Independence, Minn., for 1912. 
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Nore.—Relation of gage height to discharge affected by ice Jan. 1 to Apr. 13, and Nov. 22 to Dec. 31.
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Daly discharge, in second-feet, of Cloquet River at Independence, Minn., for 1912. 
  

  

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

Lr Ca SE cL Din delta Aid 317 | 1,530 274 60 193 85 257 
OE CA hr a i AT ed 1,450 | 1,930 179 152 165 179 208 
BB a I RRB Re et We ee 1,000 | 2,250 845 370 152 257 224 

RE RE RR 524 | 2,170 | 1,080 415 165 330 224 
Ds se al ea Us 1,450 | 1,690 274 370 152 350 224 

Gal nab Ba er LE aR i al Co 2,170 | 2,390 208 330 140 392 224 
SER SR a 1,450 | 2,250 700 440 165 415 257 
SNR 2,010 | 1,180 350 392 193 330 257 

SR RE A Sed Si ae 1,850 440 240 465 208 311 240 
dO. ipa eae Ba 1,690 193 465 274 224 292 179 

NL 2. mh i ts Cd sh RI Ei 1,370 71,600: 1,370 240 311 274 129 
dl resis tans lee a 1,610 | 1,370 | 1,000 224 311 257 152 
8 eh et wa i aR 800 | 1,850 240 208 330 240 118 
Tc, coe cdl am tL ac aa 90 | 1,370 440 808 224 292 224 100 
35... id en Rai, 90 | 1,610 208 | 2,820 152 240 224 92 

HM sok chair nL AN re 90 | 1,930 193 | 3,120 208 208 193 64 
J DC ant beat sa ee 78] 2,250 208 | 2,970 274 274 224 85 
AS a ad EN i de ea. 90 930 103 + 1,720 257 257 208 73 
10.0. EAR 158 | 1,220 165 | 1,480 179 208 193 92 
2D. i Ye a a ae 158 } 1,370 370 240 193 257 | 1,040 85 

OY. rd SR A ial ee dae 685 302 700 118 140 240 | 1,600 79 
Be et 590 461 | 1,000 | 2,250 118 2241 Lan. 

a a sd 217 545 635 1,080 118 224 | L270 0... 0 
Od. EIT eis . 192 461 920 700 92 224 0920.3: sonitn 
20 de a a ae RRR 635 | 1,070 700 415 85 257 020 3}. isl 

Br a de 685 | 1,690 415 193 79 257 S45. 
Oe a Se Th 590 740 224 129 73 292 O75 Tn sens 
OS at ad te 1,070 | 1,450 257 79 73 292 548 1... 
0 a a ra rae eR a 685 | 1,300 440 62 152 129 370 i. ..ounk 
BO. ES 1,220 { 2,250 257 58 152 79 202 1. as 
A a aaa) x, 55 179000 cs 257 {isaac is                 
  

NortE.—Daily discharge computed from two rating tables well defined between 60 and 2,000 second-feet. 
On June 5, 1912, the wing dam below the bridge was entirely removed. One rating table applies prior to 
this date, and the other subsequent to it. 

Discharge Jan. 1 to Apr. 13 and Nov. 22 to Dec. 31 estimated, because of ice, from discharge measurements 
and records of daily flow (Jan 1 to Mar 31 and Dec. 1 to 31), at outlet of Fish Lake reservoir. sec. 29 T. 52 N., 
R. 15 W., and Island Lake reservoir, sec. 15, T. 52 N., R. 15 W., furnished by Great Northern Power Co. 

Mean discharge Jan. 1 to 6 estimated 200 second-feet, varying from about 126 to 260 second-feet. 
Mean discharge Jan. 7 to 15 estimated 90 second-feet, varying from about 85 to 95 second-feet. 
Mean discharge Jan. 16 to Feb. 2 estimated 155 second-feet, varying from about 135 to 200 second-feet. 
Mean discharge Feb. 3 to 15 estimated 100 second-feet, varying from about 85 to 125 second-feet. 
Mean discharge Feb. 16 to 27 estimated 170 second-feet, varying from about 140 to 200 second-feet. 
Mean discharge Mar. 1 to 31 estimated 190 second-feet. 
Mean discharge Apr. 1 to 13 estimated 170 second-feet, varying from about 90 to 250 second-feet. 
Mean discharge Nov. 22 to 30 estimated 92 second-feet, varying from about 90 to 95 second-feet. 
Mean discharge Dec. 1 to 31, estimated 130 second-feet. 

Monthly discharge of Cloquet River at Independence, Minn., for 1912. 

[Drainage area, 698 square miles.] 
  

  

  

  

i rge in second-feet. Discharge cond-fe Bun & 

epth in 
Month. inches on Accu- 

Per drairaze | T2365. 
Maximum. | Minimum. | Mean. square ar os 

mile. : 

FO ITY oc ir ie Ets bis em Tune aise Db aie vege Cle ain mimi wa RR wi e's 150 0.215 0.25 D. 
BP ODIMAT diene oui fade nae ssh innit s nase ta ude sa sass 140 .201 .22 | D. 
MON a eo Ce sn dt dnb e lS sx ain ais sme ein a asia oli 190 «272 31 Cl. 
BAB de ly ii te ven vee aan isha a ata a dig Ls aS 318 . 456 S11 C, 
1 Re Ee RR a 2,250 302 1,320 1.89 2.181 A. 
JUNO. Sy a ids de met 2,390 165 93 1.35 1.51 |B. 
FY i ess as daa 3,120 55 823 1.18 1.36 | B. 
ABUSE od rd oN SH oi 465 60 216 .309 20] A. 
SOD tember. oo i te eat te 330 79 222 .318 .35 | A. 
QC ONOL. oa. ts ese chan sn se ssn anne 1,600 85 487 . 698 .80 | B. 
NOVO. so. aid ch canna nnnnswis 257 64 140 .201 «22.3:0, 
DONUT aii ass Shaan a dun sis sans [is a alt ita at lata w iar 130 .186 211-0, 

RONeAr.. 5. or ssc sb intense 3,120 55 425 . 609 8.28             
  

Note.—See footnotes to tables of daily gage height and daily discharge.
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STREAMS TRIBUTARY TO LAKE MICHIGAN. 

ESCANABA RIVER NEAR ESCANABA, MICH. 

Location.—At highway bridge between Escanaba and Gladstone, Mich., about 9 
miles north of Escanaba and 4 miles above mouth of river, T. 40 N., R. 23 W_, 
at quarter-section corner between secs. 24 and 25. 

Records available.—August 25, 1903, to March 31, 1909; June 1, 1909, to December 

31, 1912. Discharge measurements only April, May, and July, 1903. 
Drainage area.—800 square miles. 

Gage.—Standard chain, attached to bridge; new gage installed November 15, 1910. 
Channel.—Probably permanent. 

Discharge measurements.—Made from downstream side of bridge. 
Winter flow.—Affected by ice which exists some years for nearly 4 months. 

Accuracy.—Relation between gage height and discharge, during the logging season, 
affected by backwater from log jams. All gage readings for 1912 are correct, 
provided the new chain (installed Nov. 15, 1910) has not stretched, and pro- 

vided, also, that the structure to which the gage is attached has not changed since 
July 16, 1908. 

¢ 

Daily gage height, in feet, of Escanaba River near Escanaba, Mich., for 1912. 

[Miss Olive Beauchamp, observer.] 

  

  

  

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

D8 Vallone esol 4.1 4.3 3.6 2.1 2.2 S-1 2.4 2.9 4.4 
3.9 a... 3.6 4.3 4.1 3.3 2.0 2.1 3.2 2.5 2.7 3.9 
0. {ani siwn jonas si 4.6 4.0 3.3 2.2 ol 3.2 2.5 2.6 3.6 
Sv Y fu Seu ta fi sewn on 5.2 4.0 3.2 2.2 2.1 3.1 2.6 2.6 3.6 
5:8 foi visndlatinui 5.4 4.4 3.1 2.1 2.0 2.9 2.6 2.7 3.5 

OIE aii Serle es ais 5.5 4.6 3.1 21 0 | 2.8 2.5 2.6 3.4 
ais co kin sn ie VT NS we wes {ee Meninie ye an ge 4.9 3.0 2.2 2.3 2.6 2.5 2.6 3.4 

Sie cah seis a Te viol Bin nls ioe aan wai te pa 4.8 2.9 2.5 2.6 2.6 2.4 206: fund 
ab i Lave 3.6 5.6 4.8 2.9 2.5 3.0 2.8 2.4 0 
0 se te oe a ida fe ens ee 4.5 4.3 2.8 2.4 3.3 2.9 2.5 2.6.0.0. 

Yah Bees 4.1 4.3 2.7 2.5 3.8 2.9 25 lad 
AD dn sR ifs sana Yea a as 4.3 4.0 3.0 2.4 3.9 3.0 2.6 2.7 cou v 
Bois. oui. 05 4.4 onde pilin atlas 4.6 4.0 3.5 2.3 3.7 2.9 3.7 2.7 Qosnony 
Jd ies a alee a yee 4.3 S.:7 3.5 2.2 3.6 3.0 3.7 2.0 eis 
Ee cise isiogs a stein le ela) an it eae een 4.7 3.5 3.4 2.2 3.3 2.8 3.6 2.0 {cues 

1B. eatin vas wre a) el 3.7 5.4 3.3 3.3 2.2 2.9 2.8 3.4 2.8 42. 
Me tae ven fa 45.0.0... 4.8 3.3 3.4 2.1 3.0 2.8 3.2 2.61... 
8. aR pie ss en fe tae 4.6 3.3 3.3 2.1 2.9 2.8 3.0 2.6... 
$0. oes. Ar ees ti] Sana aa 4.4 3.2 3.1 2.0 3.0 2.8 2.9 2.5 0:....0 
Od he, Snes dod) die 4.3 3.2 3.0 2.0 2.6 2.9 2.8 2.5. 

at ela nia ea wan ohn wwe rd ema 4.5 3.3 2.9 2.0 2.6 2.9 2.8 Poise we 
0 ia denna ea del eae atl ans 4.6 3.4 2.8 2.1 2.6 2.9 3.0 2:0 i .ueve 
Deeside i es sh a us 3.5 4.9 4.0 2.6 2.0 2.6 3.0 3.2 2D. naie 
ei aia saan 4:00......; 5.1 4.5 2.6 2.2 2.6 3.1 3.1 2.5 {..onia 

OS elie ratriots + = nbs yr sw vin ol inne SEN Rss 3.1 4.3 2.5 2.2 2.6 3.2 3.2 2:6 Jsesent 

DBs id aN sae es aes dena ae 4.9 4.1 2.4 2.2 2.6 3.3 3.0 2.6 4.1 
Oli cede sans 4.8 {occu olfe-dai.. 5.0 3.9 2.3 2.3 2.6 3.1 3.0 20 fvessa 
DS snes air eines ra snr Sanh silane wets 4.8 4.1 2.2 2.1 2.6 3.1 2.9 2. Di: ais 
20. saan aan) SPE es se Rae a a 4.7 4.4 2.2 2.1 2.6 3.0 2.9 2.7 Jeiwads 
00.3. seas a ass es 3.6 4.5 4.1 2.1 2.2 2.6 3.0 2.8 40 5. .0.. 
BY naa pis dan fos tah sa elie ht vain] ee slg $18. Col 2.2 2.6 vcs ais 2X le seb amit                           

Note.—Relation of gage height to discharge affected by ice Jan. 1 to Mar. 31, and Nov. 30 to Dec. 31. 
The ice went out sometime between Apr. 1 and 5.
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Daily discharge, in second-feet, of Escanaba River near Escanaba, Mich., for 1912. 

  

  

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

DoS age od tnd ho a 2,530 | 2,860 | 1,810 350 410 | 1,180 550 790 
1,420 300 350 | 1,300 630 790 
1,420 410 350 | 1,300 630 710 
1,300 410 350 | 1,180 710 710 
1,180 350 300 970 710 790 

1,180 350 350 880 630 710 
1,070 410 480 710 630 710 

970 630 710 710 550 710 
970 630 | 1,070 880 550 790 
880 550 | 1,420 970 630 710 

790 630 | 2,090 970 630 790 
1,070 550 | 2,230 | 1,070 710 790 
1,680 480 | 1,950 970 | 1,950 790 
1,680 410 | 1,810 | 1,070 | 1,950 790 
1,550 410 | 1,420 880 | 1,810 710 

1,420 410 970 880 | 1,550 710° 
1,550 350 | 1,070 880 | 1, 710 
1,420 350 970 880 | 1,070 710 
1,180 300 | 1,070 880 970 630 
1,070 300 710 970 880 630 

970 300 710 970 880 630 
880 350 710 970 | 1,070 710 
710 300 710 | 1,070 | 1,300 710 
710 410 7101 1,180¢ 1,130 630 
630 410 710 | 1,300 | 1,300 710 

550 410 710 | 1,420 | 1,070 710 
480 480 710 ' © 1,180 ; 1,070 710 
410 350 710: 1,380 970 630 
410 350 710 | 1,070 970 790 
350 410 710.1 1,070 880 900 

Sees 410 70:........ $80... ct                   
  

Nore.—Daily discharge determined from a rating curve well defined about 300 second-feet. Discharge 
Apr. 1 to 5 may be somewhat high because of ice effect. Discharge Nov. 30 estimated by comparison 
with Menominee River. 

Monthly discharge of Escanaba River near Escanaba, Mich., for 1912. 

[Drainage area, 800 square miles.] 

  

Month. 

  

January 
February 
M 

July..... eee il adie ss 
August...... 5 
September. 
October 
NOVEM... cc 0. rash va vid hen 
Deer. cic. Fah ies esi vast vee Bee 

      

  

  

  
    

Discharge in second-feet. 

: Hi epth in 
or inches on eon 

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

SRL LL TS iret ese 900 1.12 31291 D, 
es abt ul ae sr 850 1.06 1.141.D. 

ema avs inet) ie ne tes en 830 1.04 1.20. D. 
5,610 2,530 3,850 4.81 5.37 1 B. 
4,000 1,300 2,450 3.06 3.53 | B. 
1,810 350 1,060 1.32 1.47. B. 

630 300 412 .515 59 1 B. 
2,230 300 900 1.12 1.20 | B. 
1,420 710 1,030 1.29 1.44 | B. 
1,950 550 987 1.23 1.42.7:-B. 

900 630 727 .909 1.018, 
Sen oi Ae same a ae 650 . 812 .94 | D. 

5,610 300 1,220 1.52 20.69         
  

Nore.—Discharge Jan. 1 to Mar. 31 and Nov. 30 to Dec. 31 estimated by comparison with the record of 
flow of Menominee River.
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MENOMINEE RIVER NEAR IRON MOUNTAIN, MICH. 

Location.—At the Homestead highway bridge, 34 miles south of Iron Mountain, 
Mich. 

Records available.—September 4, 1902, to March 31, 1909; June 5, 1909, to Decem- 

ber 31, 1912. 
Drainage area.—2,420 square miles. 
Gage.—Standard chain, attached to the bridge May 18, 1904; the original gage was a 

staff on the right abutment of the bridge. 
Channel.—Probably permanent. 
Artificial control.—The flow of the river is to a certain extent controlled by logging 

dams. 
Winter flow.—It is reported under good authority that owing to the presence of a 

stream of water from the Iron Mountain mines flowing into the river a short dis- 

tance above the gage, and to the fact that there are heavy rapids below the gage, 

ice seldom causes backwater at the gage. 
Accuracy.—Records will have to be used with caution, as no discharge measurements 

have been made since 1910 and backwater may be caused by ice and logs during 
certain portions of the year. ; 

Cooperation.—Gage checked with level and information regarding ice furnished by 
H. G. Roby, resident engineer, Peninsular Power Co., of Madison, Wis. 

Daily gage height, in feet, of Menominee River mear Iron Mountain, Mich., for 1912. 

TA. J. St. Arnauld, observer.] 

  

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

enliven 3.3 3.6 3.2 3.4 7.0 6.0 2.7 2.2 5.0 2.2 2.2 2.0 
Bc vdiee sivas 3.3 3.2 3.2 3.5 6.0 6.0 2.2 2.1 5.0 2.3 2.2 2:6 
Dei onc iny sd 3.3 3.6 3.2 3.5 1.1 5.8 1.9 2.1 4.8 2.2 2.2 2.6 
os esate nn ile 3.3 3.6 3.0 3.5 8.0 5.8 1.9 2.1 4.8 2.2 2.2 2.6 

{ER REE A 3.3 3.1 2.8 4.7 8.5 5.4 1.9 2.0 4.6 2.2 2.2 3.0 

Be vedanta ves 3.3 3.1 2.8 5.9 9.7 5.2 2.2 2.0 4.4 2.2 2.2 3.6 
nde wae 4.8 3.0 2.8 7.41 10.9 5.0 2.2 2.5 4.0 2.3 2.2 3.8 

Buch uv iin. 4.8 3.5 2.8 S31 11.0 4.2 2.1 3.3 3.8 2.0 2.2 3.2 
Qc ihoais sis 4.6 3.5 2.8 8.0 10.6 4.2 2.1 3.6 3.6 1.9 2.2 2.8 
10.000 0000. 4.4 3.5 3.2 7.5 10.0 3.8 2.3 4.2 3.6 2.0 2.2 2.6 

MW shan oie, 4.0 3.3 3.1 6.5 9.0 3.6 2.3 S.1 4.0 2.0 2.3 2.6 
BD veo ce ee 3.6 3.0 2.9 6.7 9.0 3.8 2.2 7.9 4.0 2.8 2.3 2.4 
AS ie. 3.3 3.0 2.9 7.2 $.7 3.8 1.9 %.3 3.9 5.4 2.3 2.3 
Wd ar 3.0 3.0 2.9 6.7 8.4 4.0 1.8 6.1, 3.6 3.1 2.2 2.3 
15... abn 3.0 3.0 3.1 5.5 8.2 4.0 1.8 5.4 3.4 5.0 2.2 2.3 

16.50.00... 3.0 3.3 3-1 v1 v7.7 4.6 1.6 5.0 3.2 4.5 2.1 2.3 
2. ae 3.0 3.6 3.2 5.5 6.3 4.4 1.7 5.0 3.1 4.0 2.0 2.3 
IB. nasil cuts 3.0 3.3 3.2 5.5 5.8 4.2 1.6 5.0 3.0 3.6 1.8 2.3 
19... 3.0 3.3 3.3 5.4 5.6 4.0 1.6 5.0 2.9 od 1.8 2.3 
20 tee 3.0 3.6 3.3 5.0 4.8 4.0 1.6 5.0 3.0 3.1 1.6 2.3 

i 2.9 3.3 3.3 7.5 4.6 37 1.6 5.0 3.1 2.9 Li 2.3 
hd ee 2.7 3.3 3.3 7.2 6.4 3.7 1.6 5.0 3.1 2.9 1.6 2.3 

D3. ime 2.5 3.3 3.3 7.6 7:2 3.6 1.6 5.1 3-1 2.9 1.6 2.3 
aT en 4.0 3.3 3.3 8.0 7.7 2.9 2.0 5.0 3.1 2.6 1.6 2.2 

De cs dn niesein vw 4.0 3.3 3.3 8.3 2 2.7 2.1 4.7 3.0 2.6 1.6 2.3 

| RR RRA 4.0 3.3 3.3 8.7 %.0 2.6 2.0 4.4 2.9 2.6 1.7 2.3 
a sauigioneiins 4.0 32 3.4 9.0 6.7 2.5 1.9 4.5 2.7 2.6 1.7 2.5 

BS 4.0 3.2 3.6 9.0 7.1 2.5 1.9 4.7 2.7 2.4 1.7 2.2 
00 hie i Ses 3.6 3.2 3.9 9.0 7.1 2.5 2.1.4 :4.7 2.7 2.2 1.7 2.0 
Or wri ens vin 3Xis..... 3.9 70 6.8 2.5 2.2 4.9 2.6 2.2 1.9 2.0 

A SD fescue 3.8 ovens sa GuB la uin iv 2.3 Selous 2:2 eset 2.0                           

Note.—Apparently no backwater from ice during 1912,



32 SURFACE WATER SUPPLY, 1912, PART IV. 

Daily discharge, in second-feet, of Menominee River near Iron Mountain, Mich., for 1912. 
  

Day. Jan. | Feb. | Mar. Apr. May. | June. | July. | Aug. | Sept. Oct. Nov. Dec. 
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Nore.—Daily discharge determined from a well-defined rating curve. 

Monthly discharge of Menominee River near Iron Mountain, Mich., for 1912. 

[Drainage area, 2,420 square miles.) 
  

  

  

  
  

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

Month. inches on |AcCu- 
Per drainage (T2°Y- 

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

JMIAnY. i ese ee 3,580 1,880 2, 580 1.07 1.231C. 
aay... ain 28 addi es 2, 660 2,220 2,430 1.00 1.08 | C. 
March. D. . aa had Jha] 2, 880 2,080 2,370 .979 1.131C. 
ADE Ri re si ge ts 7,890 2,510 5,400 2.2 2.49 | B. 

Ne hess re duane sds BAe se aes 10, 300 3,420 6,430 2.66 3.07 | B. 
JUNG. so si eat ea tess 4,680 1,880 3,030 1.25 1.40 | B. 
IY. oe ridin indie imdanin ss aa nes 2,010 1,340 1,550 .640 .74 | B. 
AURUSE... or es Bl en 6, 860 1,560 3,440 1.42 1.64 | B. 
SODIBIPIBL. Lhe alae dint ibn died 3,750 1,940 2, 640 1.09 1.221 EB. 
Odober. i ea 4,110 1,500 2,140 .884 1.02 | B. 
NOVEMDOL. ..... Joie del Shel inns 1,750 1,340 1,550 . 640 +204 B. 
December... .......... tin 2,810 1,560 1,870 L773 .89 | B. 

Thelvear.... i. ii. fdiiavn dat 10, 300 1,340 2,950 1.22 16. 62           
  

WOLF RIVER AT KESHENA, WIS. 

Location.—At the highway bridge at Keshena, 3 miles below the outlet of the West 
Branch of Wolf River, which enters from the right. 

Records available.—May 9, 1907, to March 31, 1909; February 10, 1911, to Decem- 

ber 31, 1912.1 
Drainage area.—797 square miles. 
  

1 See also Water powers of Wisconsin: Bull Wisconsin Geol. and Nat. Hist. Survey No. 20, 1908, 

pp. 100-102.
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Gage.—A vertical staff gage has been maintained at the same datum since installation. 

The gage was read twice daily up to October 1, 1911. Since that date mean of 

three readings (morning, noon, and evening) taken as mean for day. i$ 

Channel.—Gravel; smooth and practically permanent. : 
Discharge measurements.—Made from the bridge. i 
Artificial control.—The river and main tributaries above Keshena are controlled to 

some extent by logging dams. 
Winter flow.—During the winter solid ice forming in the vicinity of the gage causes 

1 to 3 feet of backwater. At times during the winter slush and frazil ice collect 

under this ice cover, making it impossible to make discharge measurements. The 
ice forms at the falls above Keshena and floats in the river as far as backwater from 

the dam at Shawano. 
Accuracy.—During open-water season the accuracy depends upon the accuracy with 

which the mean gage height is determined. Conditions favor the accurate deter- 

mination of discharge. 

Discharge measurements of Wolf River at Keshena, Wis., in 1912. 
  

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

Feet. Sec.ft. 
342 

Oct. 29 |..... BO. er a 2.25 889 
Ld 00s ot a | 2.20 870     

a Complete ice cover. Average thickness of ice, 2.4 feet. 

Daily gage height, in feet, of Wolf River at Keshena, Wis., for 1912. 

[R. and N. Gauthier, observers.] 
  

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

Ya 5.4 4.1 2.6 2.4 3.0 3.4 1.4 2.2 5.7 2.2 2.4 2.0 
it iE eas 5.5 4.0 2.6 2.6 3.0 3.3 1.6 2.0 6.7 2.0 2.3 2.3 

is sama taas 5.6 4.1 2.3 2.6 3.0 3.2 1.6 2.0 5.6 2.2 23 2.9 
Asean, 5.7 4.2 2.4 2.7 3.1 3.0 1.9 1.8 5.0 2.3 2.0 2.8 
Deis savas 4.7 4.3 2.4 2.8 3.7 3.0 2.1 1.8 4.6 2.4 2.0 2.8 

Bry 4.7 4.2 2.3 2.9 4.0 234i 1.8 1.7 4.2 2.2 2.0 2.8 
le cwmine Than 4.8 4.0 2.2 3.0 3.8 2.7 1.9 2.0 4.0 2.2 2.0 2.7 
8 ia. 5.2 3.9 2.2 3.2 3.5 2.6 2.0 2.4 3.6 2.4 2.0 2.9 
aaa sent 5.4 3.6 2.3 3.4 3.4 2.4 2.1 3.1 3.5 2.4 2.2 2.6 

30.80.0000 5.5 3.7 2.2 3.2 3.2 2.4 2.0 3.9 3.3 2.3 2.2 3.0 

Bs 5.4 3.6 2.1 3.2 3.0 2.4 2.1 4.6 3-5 2.4 2.1 2.8 
32. 5.4 3.7 2.0 3.2 3.1 2.3 2.0 4.2 3.2 2.5 2.2 2.6 
a8. aon 5.3 3.6 1.9 3.1 3.2 2.4 20 4.3 3.1 2.8 2.2 3.0 
Sac akeian.. 5.2 3.6 1.6 3.2 3.2 2.3 2.0 4.0 2.8 2.8 2.5 3.8 
5... iain 4.7 3.6 15 3.3 3.1 2.3 2-1 3.8 2.8 2.8 2.3 4.5 

16... 4.7 3.6 1.6 3.3 3.1 2.3 2.0 3.4 2.8 2.4 2.3 4.5 
Qa. .r. 4.5 3.5 1.7 3.2 3.2 2.2 2.1 3.5 3.2 9.4 2.2 4.5 
Te 4.5 3.4 1.7 3.0 3.0 2.0 2.0 3.6 3.1 2.3 2.3 4.4 
19 oie. 4.4 3.4 1.7 2.8 2.9 2.0 1.8 3.6 2.9 2.5 23 4.3 
MY. ianiie is cuiss 4.5 3.5 1.6 2.8 2.9 2.0 1.6 3.5 2.9 2.2 2.2 4.4 

eden a sen side 4.6 3.6 15 2.8 2.8 1.8 1.6 3.2 9.7 2.3 2.2 4.5 
re sans 4.5 35.14 3.4 2.8 1.6 1.6 2.8 2.6 2.5 2.2 4.4 
Oe tiie lien 4.4 3.4 15 3.6 2.8 1.6 1.7 2.8 2.6 2.5 2.3 4.7 
MM fain 4.3 3.3 1.6 3.5 2.9 1.5 5.7 2.6 2.6 2.2 2.3 5.1 
OS ean ae 4.3 3.2 1.9 3.4 2.8 1.5 5.2 2.7 2.8 2.3 2.1 5.4 

Mk an ies 4.3 52 1.8 3.3 2.8 1.6 4.7 2.5 2.7 22 2.0 5.5 
De sivmnsnnsnsncs 4.2 3.0 1.8 3.4 3.0 1.6 4.2 2.4 2.9 2.3 1.9 5.4 

AN rE EN 4.4 2.3 1.8 3.3 3.3 1.4 3.4 2.5 2.7 2.2 2.0 5.5 
BY, nde en 4.3 2.8 1.9} 3.2::3.4 Le] 29) 28) 2.81 2.4} 2.01 54 
00a 4D anes 17 3.1 3.4 1.4 2.5 2.4 2.7 2.4 1.9 5.4 
Bl aa 4.2. iss 21 luvs Balsa 2:3 230... 24... 5.3                         
  

Note.—Relation of gage height to discharge affected by ice Jan. 1 to about Mar. 30 and about Dec. 10 
31. 

1572°—wsp 324—14—3
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Daily discharge, in second-feet, of Wolf River at Keshena, Wis., for 1912. 

  

  

  

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

Ns AR Sa 962 | 1,280 1,530 536 869 | 3,140 869 962 780 
ate 1,060 1, 280 1,460 614 780 | 3,910 780 915 1,170 

Deis Te ee ba dP Ha 1,060 1,280 1,400 614 780 3,060 869 824 1,220 
He en ee er eas 1,110 1,340 1,280 737 695 | 2,620 915 780 1.770 
DE on 1,170 1,720 1,280 824 695 2,330 962 780 1,170 

ete ee ee 1,220 1,920 1 1,170 695 654 | 2,060 869 780 1,170 
eaves ns Nishino ead 1,280 | 1,790 1,110 737 780 1,920 869 780 1,110 

ce Senet vid a Cee a te 1,400 1,590 1,060 780 962 1,660 962 780 1,10 
ett Te ina 1,530 1,530 962 824 1,340 1,590 962 869 1,060 

10.5 cs ri RSs 1,400 | 1,400 962 780 | 1,850 | 1,460 915 S693... 

1,280 962 824 | 2,330 1,590 962 SOA eon 
915 780 | 2,060 1,400 1,010 869 1........ 
962 780 | 2,120 1,340 1,170 8$69......-.. 
915 780 1,920 1,170 1,170 10105. ...... 
915 824 1, 790 1,170 1.170 Ls a, 

915 780 | 1,530 | 1,170 962 915 
869 824 1,590 1,400 962 869 
780 780 1, 660 1,340 915 915 
780 695 1, 660 1,220 1,010 869 
780 614 1,590 1,110 869 860... 

695 614 1,400 1,110 915 $80: 1. oe. 
614 614 1,170 1,060 1,010 §69 |....cc.n 
614 654 1,170 1,060 | 1,010 824 [oii 
575 | 3,140 | 1,060 | 1,060 869 O18 
sl 2.70 Li] 1,170 915 Seddon 

614 | 2,400 1,010 1,110 869 730 {ou 
614 | 2,060 962 1,110 915 OT es 
536 1,530 | 1,010 1,110 869 80 resi aes 
536 1,220 0 1170 1,170 962 0 

536 | 1,010 962 1,110 962 yi ty id Benne 
So 915 O15 [vanes Gey     

  

                

Nore.—Daily discharge computed from a rating curve well defined between 400 and 2,000 second-feet. 
Discharge Jan. 1 to Mar. 30 and Dec. 10 to 31 estimated, because of ice, from two discharge measurements, 
observer’s reports, climatologic records, and flow of West Branch Wolf River at Neopit. 
Jan. 1 to 31 estimated 620 second-feet, varying from about 770 to 470 second-feet; mean discharge Feb. 
1 to 29 estimated 380 second-feet, varying from about 460 to 340 second-feet; mean discharge Mar. 1 to 30 
estimated 430 second-feet, varying from about 350 to 700 second-feet; mean discharge Dec. 10 to 31 
estimated 920 second-feet, varying from about 1,040 to 840 second-feet. 

Mean discharge, 

Monthly discharge of Wolf River at Keshena, Wis., for 1912. 

(Drainage area, 797 square miles. ] 

  

  

  

   
  

[ 

Discharge in second-feet. | charg C mo " 

epth in 
Month. inches on Accu- 

Per drainaze | £26Y- 
Maximum. | Minimum. | Mean. square Rr 

mile. : 

Td IIMIAY cies die nis 620 0.778 0.90 | C. 
February 380 477 «31 HC, 
Mareh...... i 443 .556 .64 | C. 
ne | RR ER i i 1,340 1.68 1.87 | A. 

ES AS ee 1, 380 1.73 1.99 | A. 
JODO rn oor aa Tatas Sasi nie ira as 897 1.13 1:20" A. 
JOLY or a os es th meee es ree e 1,020 1.28 1.48 | A. 
RL Re SR I AE I 1,280 1.61 1.86 | A. 
BOCA. ie srr sain rna arses a 1,590 1.99 2.221] A. 
OC ODE. so ons 75s SE iad san an ra ewe 949 1.19 1.37 A. 
NOVemBer. eal ey cies 846 1.06 1.18 | A. 
Deel. vt. hse aa tes Se 974 1.22 1.41] C. 

The year 978 1.23 16. 69     

  

          

No1Ee.—See note to table of daily discharge.
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WEST BRANCH OF WOLF RIVER AT NEOPIT, WIS. 

Location.—At the dam and power plant at Neopit, a station of the Wisconsin Northern 

Railroad, 20 miles north of Shawano. 
Records available.—January 25 to December 31, 1912. 

Drainage area.—108 square miles. 
Gage.— Vertical staff. 
Determination of flow.—An attempt in 1911 to measure the flow by current meter 

a short distance below the dam proved unsatisfactory, and it was decided to rate 

the turbine and spillway. The power is developed by means of a timber dam, 
about 14 feet high, which backs the water upstream for a considerable distance and 

forms a service reservoir. The spillway is a rectangular opening about 13 feet 

wide, which is closed by means of stop planks. Little water leaks through the 
dam, but considerable passes between the planks when all are in place. The 
power house is at the dam and is equipped with a 35-inch Leffel-Samson turbine, 

belted to a 60-kilowatt generator, which is used chiefly for lighting. The turbine 
takes water from the service reservoir through a rectangular flume, which is 9 feet 
wide by 6 feet deep and is lined with smooth planks. The turbine was rated by 
means of current meter measurements in the flume. The spillway and leakage 
through the boards were rated by measurements in the sluiceway. Gages were 

placed in the pond and below the dam to show the head on the turbine. Readings 
of both gages, voltage, amperage, and number of planks removed from the spill- 

way were recorded seven times each day, at 6, 7, and 10 a. m., 12 m., 3, 6, 
and 10 p. m. These readings were then weighted in accordance with the elapsed 
interval. 

Accuracy.—Current meter measurements made October 30, 1912, and January 29, 
1913, indicate that the records were being carefully taken and that the computa- 
tions give results well within 10 per cent. 

Daily discharge, in second-feet, of West Branch of Wolf River at Neopit, Wis., for 1912. 
  

  

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

Yani 147 135 107 128 141 138 124 WB). 142 175 
Besa nnie ns 140 166 141 128 129 133 122 80 fuvov.. Haasan 139 208 
aa 139 122 113 123 152 144 112 130 cig is 119 208 
Bounce ie 135 155 91 165 229 160 167 20.....¢ esi 141 197 
Den sree ens 137 135 130 169 244 129 61 15... frees 148 183 

Ou elenrrnsione 93 150 101 212 217 140 123 120 rhe 148 190 
Cunssic ns sonionin 67 149 91 211 211 171 222 M9 |... i) 146 129 
Bde dae si ain tn ini 147 98 84 172 186 167 61 20F lisse srnanse 143 122 
Gees tes mmr eee 109 115 86 196 149 127 145 SAB faites 85 130 
10........n. 0. 109 108 134 189 169 156 158 dO sce ed 149 149 

I... 135 146 98 216 187 167 134 AD tan ra es 161 142 
Se 111 124 82 236 182 185 131 B82... nab i 160 130 
Nor i mn 147 94 141 162 150 148 ol ies 170 129 
XL... 89 123 115 205 188 137 160 DUT feeds 170 134 
35. oe. 99 128 nl 208 221 90 117 V0 ¥en silsansd 165 129 

00... 00 a 100 144 95 217 157 137 123 Hla. 162 146 
aa 89 134 135 214 182 118 142 38 aaa 95 149 

1S... 106 162 84 62 184 147 WO .oaal ciao and 115 147 
80 sac. sian 100 163 123 137 181 156 OT: sae]: durin aio ans 110 119 
202 eee 104 167 92 180 158 130 126 |. reeiiloves ss a raneas 83 135 

a - 138 155 79 235 158 99 IS eo) the sania aan 75 145 
canna 133 114 112 198 234 95 WL. aes sanaas 82 129 
AN GR, 99 123 106 233 164 115 352 a as 117 113 

ode ae 133 112 131 147 131 152 900]... a 159 157 
Pe svin snus sons 141 141 108 84 153 95 O48 hii elite san sana ae dd 149 134 

20s curva rns sniies 118 121 108 188 141 105 IT ase renner pe nnen 121 151 
27 as 136 98 133 206 185 114 ML aoa 127 123 
Oa ces as 147 114 143 322 202 180 183. orien fone 112 118 
20. 125 108 103 115 179 90 3B sr a aa a 131 179 
EERE 169-1 nas 150 165 153 113 Bs A Li aeaal 175 118 

Shs connie 24 | ia 166 {....... 180 |... a OBS tes sro ras 137 {ena 104                         
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Monthly discharge of West Branch of Wolf River at Neopit, Wis., for 1912. 

[Drainage area, 108 square miles.] 

  

  

  

Discharge in second-feet. 

: 3s epth in 
Month. a [Accu 

Per drain racy. 
Maximum. | Minimum. | Mean. square amnase 

mile. area) 

Jamtayy Ls Tn 169 67 120 al 1.23/18. 
DITO aa sl ciate dena ds da aid 167 98 133 1.23 1.33 | B. 
Mare ys. a es ss i a sa ee 166 79 111 1.03 L191 6, 
ADL. a a aed cas 322 62 180 1.67 1.86 | B. 
May se a Ss 244 129 178 1.65 1.90 | B. 
SRG ar ss BE aaah 185 90 135 1.25 140 1B, 
YOY one i i a mat Eb 999 61 188 1.74 2.01 B. 
AUS Ll, . diese didn vas sniinnss 429 70 187 1.73 1.09 | B. 
November... ii. tc. ion ise savas 175 75 133 1.23 1.3778. 
Dee BR. chs sana ses sana dn tas 208 104 146 1.35 1.56 | B.             
  

GRAND RIVER AT GRAND RAPIDS, MICH. 

Location.—At Fulton Street Bridge in Grand Rapids, Mich. 
Records available.—March 12, 1901, to December 31, 1912. 

Drainage area.—4,900 square miles. 
Gage.—Staff, attached to bridge. In November, 1907, a new staff gage with zero 

corresponding to the city datum was attached to the abutment of the bridge. 
Readings on this gage were first reported in December, 1907. The zero of the 
gage in use prior to November, 1907, was 0.55 foot below the city datum; all gage 
readings, however, were corrected to the city datum and all published gage heights 

are therefore referred to the same datum. 
Discharge measurements.—Made from downstream side of the bridge. 

Winter flow.—Somewhat affected by ice. 
Artificial control.—The operation of power plants above the station may modify 

the low-water flow. 
Accuracy.—The two or three measurements made at this station since 1905 indicate 

that the 1905 discharge curve is not applicable after that year. 
Cooperation.—Records furnished by the city engineer of Grand Rapids.
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Daily gage height, in feet, of Grand River at Grand Rapids, Mich., for 1912. 

[A. J. Seys and Chas. Darling, observers.] 

  

  

  

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

oid sen a Ml rane 0.9 0.4 
asia 2.5 .8 5 

Be aii nasa 2.6 0h. 
dade Keil 2.8. Loe, 4 
Been 3.6 .9 .4 

Othe iss 3.7 .8 .4 
tT Tas aaaY Cees .8 .4 

Britis sinned 3.8 .8 .4 
Q eotiaiivaian 4.0 v3 .4 

80. aliviisk 4.2 eB cn 

Mia. 4.07]... +2 
12. aes 3.6 .9 .2 
13... 3.0 .8 2 
Mi. five id. cuit .8 «2 
15. fii ais is 2.8 .8 i 

16...50 000i 2.6 57 +2 
Utena dii oy 2.5 SB 
AB. ie. id 2d... 2 
89. voi lA 2.5 3 .4 
20.:2. ceil 2.2 4 1.4 

aa sine 6 2.4 
20 iii 22d 3.8 . 1. 
08s nh sr iia 2.0 .8 4.2 3 1. 0 
BY iin 1.9 od] os a .  ¢ 3. .0 
a serene 1.8]......8 4.6 4. .9 3 i 2 

28. iia 1.7 .1 4.6 0d ivi —1.0 3.6 |—.3 |—.2 2 2.4 .4 
es Buicn vein 15 2i 48132; 83-10: 32 |—u3 |= 8 |... 9.2 .6 
Resa iss .2 Bid if. vanes Li 8 —-.1 |= .4 8... .2 
De nee hi 1.2 .2 6.4 2.8 7.2 |—1.1 2.2 j= .55 leanne —-.2 1.9 «0 
BO a a Lo:....... 7.6 30. ies 2.2 |— .68|—.3 |[—.1 1.8 22 
eins TO Hk allen baa A ste Gly... ..... L2 [=3560 Jaen. TS we ab a wisi                         
  

NortEe.—The ice on the river was half a foot thick Jan. 12. No other information available regarding ice, 

MANISTEE RIVER NEAR SHERMAN, MICH. 

Location.—A¢t north bridge, 1 mile from Sherman, Mich., immediately above the 
mouth of Wheeler Creek. 

Records available.—July 10, 1903, to December 31, 1912. 
Drainage area.—900 square miles. 
Gage.—Standard chain; datum unchanged. 

Channel.—Probably permanent. 

Discharge measurements.—Made from downstream side of bridge. 

Winter flow.—Special studies are necessary to determine the winter flow as the 
stream freezes over. The constancy of flow is remarkable, and is due to the fact 
that the supply is derived from springs and ground water. The maximum 

recorded mean flow for any month from 1903 to 1908 is only two and one-half times 
the minimum recorded flow. Consequently a fairly close estimate of the discharge 
for the periods during which ice is present can be made by using climatological 

data and the general records. 
Accuracy.—Observations in 1910-11 indicate that the relation of gage height to dis- 

charge remains unchanged but may at times be affected by backwater from log 

jams. ; 
Cooperation.—Station maintained in cooperation with William G. Fargo.
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Daily gage height, in feet, of Manistee River near Sherman, Mich., for 1912. 

[Miss Margaret Munn, observer.) 
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- Gage heights Jan. 7 te 28 are to gage height to discharge affected by ice Jan. 7 to 31. NoreE.—Relation of 

top ofice.
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Daily discharge, in second-feet, of Manistee River near Sherman, Mich., for 1912. 

  

Feb. 

  

                  

  

      
  

  

  

  

  

  

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

Liliana 1,210 1,170 | 987 | 1,250 | 1,170 | 2,410 987 987 | 1,210 | 1,140 | 1,060 | 1,250 
Soa 1,210 | 1,170 | 987 {1,250 | 1,170 | 2,060 | 952 | 987 | 1,330 | 1,100 | 1,100 | 1,460 
ging 1,210 | 1,100 | 1,100 | 1,210 | 1,170 | 1,730 | 952 | 987 | 1,420 | 1,140 | 1,100 | 1,590 
dT 1,210 11,100 11,020 1 1,210|:1,170 | 1,590 952 987 | 1,420 | 1,140 | 1,100 | 1,590 
Be 1,210 | 1,020 | 1,020 | 1,590 | 1,140 | 1,500 | 987 | 952 | 1,500 | 1,170 | 1,100 | 1,550 

Bera 1,210 | 1,060 987 | 2,260 | 1,170 | 1,460 | 1,020 952 | 1,460 | 1,170 | 1,100 | 1,550 
re rE 1,100 | 1,020 | 2,310 | 1,170 | 1,380 | 1,170 | 952'| 1,380 | 1,100 | 1,140-| 1,500 

en cms aa a i ie 1,020 | 1,020 | 2,260 | 1,170 | 1,330 | 1,330 987 11,380 | 1,060 | 1,170 | 1,460 
OL ie eR 987 | 1,060 | 2,160 | 1,140 | 1,290 | 1,250 | 1,170 | 1,500 | 1,060 | 1,170 | 1,380. 

0 a 987 | 1,060 | 1,910 | 1,100 | 1,250 | 1,140 | 1,380 | 1,460 | 1,100 | 1,170 | 1,290 

1,210 | 1,250 
1,210 | 1,210 
1,460 | 1,170 
1,640 | 1,140 
1,680 | 1,250 

1,680 | 1,290 
1,590 | 1,330 
1,460 | 1,250 
1,420 | 1,250 
1,420 | 1,210 

1,380 | 1,210 
1,380 | 1,170 
1,380 | 1,170 
1,330 | 1,140 
1,330 | 1,170 

1,330 | 1,170 
1,330 | 1,140 
1,290 | 1,140 
1,250 | 1,140 

BO ah 1,210 | 1,210 | 2,900 | 987 | 1,020 | 1,140 | 1,140 | 1,060 | 1,250 | 1,140 
ol. a ee a e200 [iii ies 2,030"... 1;020 1. 1,170: 5. 1,000: ....... 1,140 

Nore.—Daily discharge determined from a rating curve well defined below 1,700 second-feet. 

Monthly discharge of Manistee River near Sherman, Mich., for 1912. 

[Drainage area, 900 square miles.] 

Disch i nd-feet. ischarge in second-fee Juno ir 

depth in 
Month. inches on |Accu- 

Per drainace |12°Y: 
Maximum. | Minimum. | Mean. square g ite area). 

1,150 1.28 1.48] C. 
1,050 1.17 1.26 | A. 
1,040 1.16 1.34 | A. 
1,600 1.78 1.99 | A. 
1,560 1.73 1.99 | A. 
1,270 1.41 1.57 | A. 
1,060 1.18 1.36 | A. 
1,080 1.20 1.38 1 A. 

; 1,300 1.44 1.61 FAL 
OCODEE. eh ea TL 1,250 1,060 1,140 1.27 1.46 | A. 
NOVOMDOT- oar ih me as 1,680 1,060 1,310 1.46 1.63 | A. 
December. oc... . otra a ies 1,590 1,140 1,280 1.42 1.64 | A. 

PROVO. Toh. vistas Sr rs 2,900 819 1,240 1.38 18.71             
  

Note.—Mean discharge Jan. 7-31 estimated 1,140 second-feet by comparison with flow at adjacent statioas.
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STREAMS TRIBUTARY TO LAKE HURON. 

AU SABLE RIVER AT BAMFIELD, MICH. 

Location.—At remains of old wooden highway bridge at Bamfield, near Glennie post 

offce, Mich., in the NW. } sec. 14, T. 25 N., R. 5 E., about 600 feet above the 
mouth of Bamfields Creek. 

Records available.—August 27, 1902, to December 31, 1912. 

Drainage area.—1,420 square miles. 

Gage.—Staff, fastened to wooden crib pier of the old bridge about 600 feet above the 
steel bridge; datum unchanged. 

Channel.—Probably permanent. 

Discharge measurements.—Made from the steel bridge about 600 feet below the 
wooden bridge at which measurements were formerly made. The steel bridge 
was begun in March and completed in July, 1907; part of the wooden bridge was 
removed when the steel bridge was finished. Bamfields Creek, which enters 
immediately above the steel bridge, carries only a few second-feet of water. 

Winter flow.—The river is frozen over two or three months each year, but open 
places, probably caused by inflow from springs, are found throughout the winter. 

Accuracy.—The relation between gage height and discharge is affected for short 
periods during the logging season by backwater from log jams and at times during 
the winter by backwater from anchor ice. Changes made in the channel below 

the gage when the new bridge was erected caused slight backwater at the gage. 
A measurement made in September, 1912, indicates a marked change in the rela- 

tion between discharge and gage height subsequent to March, 1909. 
Cooperation.—Station maintained in cooperation with William G. Fargo. 

The following discharge measurement was made by P. S. Monk: 
September 18, 1912: Gage height 2.30 feet; discharge, 1,450 second-feet. 

Daily gage height, in feet, of Au Sable River at Bamfield, Mich., for 1912. 

[Mrs. W. H. Bamfield, observer.] 
  

  

  

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

1.0. 2 deacon, 2.1 2.3 40] 1.6 1.5 2.1 1.7 1.9 2.9 
rs. iL ae lis a 2.0 2.2 2.51 1.7 1.5 2.6 1.7 1.9 3.5 
Borers BoA. es asa ile 2.0 2.2 3.3 1.7 1.6 3.0 1.7 2.0 3.6 
de desea scares seats 2.2 2.2 3.24 1.8 1.6 2.8 1.3 1.9 3.4 
Be ton hile ee 3.2 2.1 3.0; 2.0 1.7 2.7 1.8 1.9 3.2 

4.2 2.1 2.54 1.9 1.6 2.5 1.7 2.0 3.1 
4.6 2.1 2.8120 1.0 2.2 1.7 2.2 3.0 
4.5 2.0 2.61 21 1.7 2.1 1.6 2.4 3.0 
4.0 2.0 2.5 2.0 1:34. 2.0 1.6 2.3 3.0 
3.7 2.0 2.4 1.9 B84 2.1 1.7 2.2 3.1 

3.5 1.9 2.4 1.9 2.0 2.1 1.8 2.1 2.9 
3.5 2.4 2.4 1.8 2.0 2.0 2.1 2.0 2.6 
3.4 2.6 2.4 1.7 1.9 2.0 2.4 2.6 2.9 
3.5 2.8 2.3 1.9 1.7 1.9 2.3 3.6 2.6 
3.6 2.4 2.2 2.2 1.6 2.1 2.1 3.3 2.3 

3.5 2.3 2.2 2.4 1.5 2.2 2.0 3.4 2.2 
3.5 2.6 2.0 2.0 1.5 2.4 1.9 3.4 2.3 

NS ee Me LS nk 2.6 3.3 2.5 2.0 1.9 1.8 2.4 1.9 2.2 2.3 
Pe. aaa 2.5 3.1 2.4 2.0 1.8 2.0 2.3 1.9 2.8 2.1 
OD shri sown rai ah a 2.4 2.9 2.9 2.0 1.7 2.0 2.3 1.8 2.5 2.1 

DY crevevaerrniotl ane oe 3.21 22} 290] 33/7 1.990 16] Lol 23 Lal ebay 
Bor md te. he. 1.9 2.7 3.9 1.9 1.5 2.0 2.1 1.8 2.5 2.1 
rie sr alte 2.0 2.8 4.3 1.8 1.5 2.0 2.1 2.0 2.6 2.1 

ri BO et me 1.9 2.7 4.6 1.8 1.6 2.0 2.0 2.0 27 2.1 
08 nn wiz his ia iia | ds wi Un 0 ln ww 1.8 2.8 4.0 1.8 1.8 1.9 2.0 2.0 2.7 2.1 

BB oc Standen aus lem ann 1.7 2.6 3.8 1.7 1.7 1.9 2.0 1.9 2.6 2.1 
BT. ine efter raisin hue 1.7 2.5 3.7 1.7 1.7 1.8 1.9 1.8 2.6 2.0 
PRs motn oe uns Lo Pe 3.5 1.8 2.4 3.9 1.7 1.5 1.8 1.8 1.3 2.5 2.0 
OD da i Sms es ES ry ne Den 1.9 2.4 4.8 1.6 1.6 2.0 1.8 1.9 2.6 2.0 
0 ates STs sin tinke oe 4 sh teivia wt 2.1 2.3 5.2 1.6 1.5 2.0 1.7 1.9 2.6 2.0 
Blo. on. Bed Loans 2.3. enn 4.5 Jo... 1.5 2: 00....... L.9Y....... 2.0                         
  

Nore.—Relation of gage height to discharge affected by ice Jan. 1 to about Mar. 17; anchor ice in the 
river Dec. 9 and probably at other times during December.



STREAMS TRIBUTARY TO LAKE HURON. 

TITTABAWASSEE RIVER AT FREELAND, MICH. 

Location.—A¢t the highway bridge at Freeland, Mich. 
Records available.—August 22, 1903, to August 3, 1906; October 28, 1906, to 

December 31, 1909; January 1 to December 31, 1912. 
Drainage area.—2,550 square miles. 

41 

Cooperation.—Data for 1912 were collected and furnished by G. S. Williams, 

consulting engineer, Ann Arbor, Mich. 

Daily discharge, vn second-feet, of Tittabawassee River at Freeland, Mich., for 1912. 

  

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

  

1,455| 23,600 

            

3,800 9,450 
3,600 8,450 
3,600 6,600 
3,150] 5,380 
2,940 4,250 

    2,080] ,   

1,373] 1,380 
1,540] 1,380 

800. i       

1,920] 2,190 
2,170] 2,250 
3,850] 3,120 

oa
 

—
 

or
 

S
 

on
 

  
  

Monthly discharge of Tittabawassee River at Freeland, Mich., for 1912. : 

[Drainage area, 2,550 square miles.] 

  

  

  

  
    

Discharge in second-feet. 
Run-off 

ries (depth in 
Month. Per inches on 

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

JULY oot cert asin dr sr te Se ta Sr sn 2,300 1,300 1,540 0.604 0.70 
BORTUALY ..... oo vata sis fan dys ve mim an woh 1,450 1,240 1,340 . 525 Dy 
TO oss r es sel caesar sme in oe sein iain 18, 800 1,460 3,000 1.18 1.36 

ES Ee ANE 23, 600 3,950 10, 700 4.20 4.69 
EP RR PS RE Rn Ee 32,400 2,060 9,220 3.62 4.17 

FIO ees onies sins sna ci Poles aimee wie ns iw wl wai 9,450 1,380 2, 880 1.13 1.26 
IY vrs ai Baise svi wines wise wen ae nies 4,660 1,370 2,090 . 820 .95 
I ee IE NER EB Sn Ee a 2,650 1,000 1,490 . 584 .67 
SODIEMIDEY ... cose i isis wens se mns susie re su vine 2,840 930 1,830 L718 .80 
OC OD eee notes vs 5m 5 5 5 niin Fam Fiance, win nin wie 4,250 1,180 2,310 . 906 1.04 
NOVOMDOr.. oi... den i eae sie nite 9,300 1,920 4,320 1.69 1.89 
Pecoiber. .... Sit. a Se ssn een 7,500 1,800 3,250 1.27 1.46 

NO YOAD. ail er dis tad so tde er imams 32,400 930 3,660 1.44 19.61       
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HURON RIVER AT DEXTER, MICH. 

Location.—At the highway bridge at Dexter, Mich., cue-fourth mile below the mouth 

of Mill Creek. 
Records available.—September 1, 1904, to December 31, 1912. 
Drainage area.—Not measured. 

Gage.—Standard chain, attached to bridge; installed March 26, 1908, at the same 
datum as the staff gage which was in use until March 12, 1908, when it was car- 

ried out by ice; datum unchanged. 
Channel.—The high water that carried out the gage produced permanent change in 

the bed of the river; a small headrace runs to an abandoned mill on the left bank, 

but at ordinary stages little or no water flows into this canal; at high stages a 

small amount of water may pass around the gage through this race. 
Discharge measurements.—Made from a boat several hundred feet below the gage 

or from the bridge to which the gage is attached. 
Winter flow.—As the current is swift, little ice forms at this section. 

Accuracy.—Relation between gage height and discharge that existed prior to March 
12, 1908, was altered as the result of the change in the river bed produced at that 

time; gage heights are only slightly affected by ice. The station was inspected 
September 23, 1912, when the chain wasfound to be 0.13 too long. It wascorrect 
on October 17, 1908. Gage readings published for 1909, 1910, and 1911 should 
be corrected on account of this elongation of the chain. 

Cooperation.—Station maintained in cooperation with the Eastern Michigan Edison 
Co., Washtenaw division, Ann Arbor, Mich. 

The following discharge measurement was made by P. S. Monk: 

September 23, 1912: Gage height, 0.05 feet; discharge, 265 second-feet. 

Daily gage height, in feet, of Huron River at Dexter, Mich., for 1912. 

[D. M. Litchfield, observer.] 
  

  

  

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

da ae 0.22] 0.6 1.2 3.5 1.4 0.42 (—0.20 |—0.12 |—0.30 {—0.05 | 0.38 | 0.22 
Dea i) +5 1,2 3.4 1.2 .40 (— .20 |— .18 |— .35 |— .08 .6 .25 
Biers tasicuds . 48 6 1.0 3.2 1.1 .38 |— .40 |— .20 |— .30 |— .10 0 .30 
donot 5 1.0 3.8 .8 So |— 42 |— .20 |— .32 |— .10 5 .28 
Bites is enna 7 .6 1.0 4.3 nt .42 |— .40 |— .05 |— .28 |— .10 35 .28 

Or i ia 1.5 +0 1-0 4.4 +6 .38 [— .40 |— .18 |— .25 |— .10 +0 .28 
iri ere 1.6 +0 .8 4.4 .6 .30 |— .38 |— .20 |— .25 |— .05 | 1.0 .22 
reas 1.6 .6 .8 4.4 5 .30 |— .40 |— .18 |— .30 |— .02 | 1.0 .20 

RST 1.9 «0 .6 4.2 .48 .30 |— .50 |— .15 |[— .25 .00 .9 .20 
1 FS Rn 2.0 5 5 3.9 35 .22 [— .45 |— .18 |— .28 .02 75 .15 

is, 1.9 .38 +6 3.6 .32 .20 (— .48 |— .10 [— .30 12 ol: .15 
oh 2.0 . 40 0 3.2 . 48 .18 |— .48 |— .18 |— .30 .10 «0 +13 

A staal 1.6 .30 .b 3.0 .65 |[— .08 |— .42 |— .10 |— .30 .18 .6 .28 
(7 TE A 1.25 .30 .5 2.8 .9% |— .10 |— .40 |— .15 |— .32 .12 «5 .12 
IBS an 1.1 .32 .8 2.5 85 |— .08 [— .40 [— .20 |— .10 .10 .6 16 

Bevin 1.05 «32:1 1.0 2.2 1.1 [— .02|— .20 |— .22 |— .10 10 5 +10 
YP AINE .8 0 0512.0 1.2 |— .10 [— .25 |— .30 |— .08 12 5 .10 
18 oe oi A005 2.0 1.05 [~ .10 |— .25 |— .30 .08 .18 .45 .10 
Wren ty +6 .40 | 3.2 2.0 .9 |— .10|— .10 [— .15 .05 .20 .42 .05 
20. oes td, «5 48 | 4.3 1.8 9 |— .10|— .15 |— .10 02 .18 38 .00 

ern .38 “Dd 3.8 1.6 854-10 |— .12 I— .15 .02 13 38 (— .02 
ieee .40 | 1.0 3:7 1.6 .9 |— .10 |— .20 [— .20 .08 .20 38 25 
csi ws «40°1.1.15.1 3.0 1.5 7 = .20 |— .40 |— .28 .08 22 30 28 
se «45 1:1.1 2.4 1.6 .65 |— .22 |— .30 |— .30 +0 .20 30 00 
SER «40 1-1.0 1.9 1.4 .6 |— .30|— .30 |— .10 +0) .15 30 [— .05 

LA «4043.15 1.8 1.23 5 |— .10 |— .30 |— .10 |— .02 12 30 00 
issih mess 4501. 151 1.9 1.3 .40 |— .08 [— .32 |— .08 |[— .05 12 30 .00 

DS ial, A011.2 2-1 1.05 42 |— .12 |— .25 [— .05 |— .10 12 30 02 
0 seas 40.1°1.2 2.3 1.2 b= 18 |= 15 |— .10 0 wil 25 00 
80 AD... .... 2.9 1.5 42 |— .18 | .12 |— .10 0 12 20 .00 
Sle eene iia. AD 1... Sal il... Fs 20X00 = 100 JI0 |. ABs ees .02                         
  

Nore.—Relation of gage height to discharge affected by ice Jan. 5 to Mar. 25. Tce 0.4 to 0.5 foot thick; 
many ice jams during this period. Gage heights to top of ice Feb. 22, 28, 29 and Mar. 1-5.



STREAMS TRIBUTARY TO LAKE 

HURON RIVER AT GEDDES, 

HURON. 

MICH. 
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Location.—At dam and power plant of the Eastern Michigan Edison Co. at Geddes, 

Mich., half a mile above mouth of Fleming Creek. 
Records available.—February 1, 1904, to December 31, 1912. 

Drainage area.—757 square miles. 

Determination of discharge.—The flow of the river at this point is computed 

from records of the operation of the power plant and records of the depth of the 
flow over the dam. 

Cooperation.—The estimates are made and furnished by G. S. Williams, consulting 

engineer, Ann Arbor, Mich. 

Daily discharge, in second-feet, of Huron River at Geddes, Mich., for 1912. 
  

    

    

  

                      

  

  

  

  

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

ones acios 420 213 245 | 2,527 855 462 144 254 235 353 631 529 
tata irs 282 197 244 | 2,278 757 410 87 255 275 337 899 567 

Doiis cin idn nines ns 287 216 246 | 2,100 715 440 82 226 368 335 889 572 
A ave ein 268 178 242 | 2,128 661 401 90 144 259 350 886 560 
De vaawssasssnnsn 27 220 248 | 2,576 689 392 94 210 293 343 748 453 

vein iiss 310 204 255 | 2,616 593 397 85 157 304 368 893 614 
evar ianinas 331 208 247 | 2,674 576 358 45 157 334 360 | 1,075 589 
Scan ise h ven 309 198 253 | 2,560 536 332 97 167 302 327 972 593 
9. a. 264 209 251 | 2,451 555 240 86 247 327 372 | 1,022 600 

30... eae. 290 217 280 | 2,433 470 306 101 237 296 402 943 465 

iene 286 202 253 | 2,151 425 259 86 239 316 432 836 514 
Ecevit 270 272 276 | 2, 457 262 91 270 307 470 821 337 
83. 269 211 250 | 1,920 583 240 94 409 286 523 868 377 
$n i 200 197 294 | 1,849 639 228 66 370 288 529 825 441 
et sansa 214 202 281 | 1,737 591 232 102 307 334 447 869 467 

16.-..iniciils 219 199 242 | 1,518 694 161 90 338 315 442 800 564 
Bl... ins 216 205 370 | 1,503 724 265 93 273 342 413 874 435 
Buena. ini 235 207 853 | 1,505 679 218 84 210 385 460 797 371 
30 ena 237 246 | 2,078 | 1,443 700 205 105 451 398 416 756 321 
20. 228 296 | 2,030 | 1,273 662 190 124 253 403 478 718 336 

220 311 | 1,384 | 1,070 640 184 90 424 376 511 698 384 
217 222 11,218 | 1,154 | 1,124 182 112 316 504 501 668 240: 
218 221 | 1,156 | 1,036 697 139 94 299 481 488 634 485 
232 232 | 1,297 877 603 183 146 269 413 542 617 404 
214 239 | 1,208 875 534 150 145 230 392 534 660 217 

222 246 | 1,218 819 543 136 150 349 400 493 437 47 
217 241 | 1,433 693 488 113 148 256 386 442 506 506 
206 253 | 1,542 589 510 141 124 344 382 446 626 641 
2 240 | 1,672 723 495 128 215 294 429 430 514 391 
212 o.oo. 2,055 955 354 94 264 334 422 417 498 572 
211. as 2,277 {ovina M8. a 226 W211. ane 384 ....... 460 

Monthly discharge of Huron River at Geddes, Mich., for 1912. 

[Drainage area, 757 square miles.] 

Discharge in second-feet. Run-oft 

(depth in 
Month. Per inches on 

Maximum. | Minimum. | Mean. square ss 
mile. > 

420 200 251 0.332 0.38 
311 178 224 . 296 .32 

2,280 242 835 1.10 1.27 
2,670 589 1,670 2.21 2.47 
1,120 354 614 811 .94 
462 94 248 328 .37 
264 45 115 152 .18 
451 144 276 365 .42 
504 235 352 .52 
542 327 430 568 .65 

1,080 437 766 1.01 1.13 
217 466 616 Ja 

2,280 45 519 686 9.36 
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HURON RIVER AT FLAT ROCK, MICH. 

Location.—At the highwaydridge at Flat Rock, Mich., 2,000 feet below the cross- 
ing of the Detroit, Toledo & Ironton Railroad., 

Records available.—August 6, 1904, to December 31, 1911. 
Drainage area.—1,000 square miles. 

Gage.—Staff; datum unchanged. 
Channel.—Probably permanent. 

Discharge measurements.—Made from downstream side of bridge. 

Artificial control.—At ordinary stages the flow of the river is controlled by a dam 

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

Winter flow.—Ice jams form below the station and cause backwater at the gage; 
in general the section above the station is kept open by the power plant. 

Accuracy.—Station was inspected September 25, 1912; a measurement on this date 
indicates a marked change in the relation between gage height and discharge since 
October 16, 1908. 

Cooperation.—Station maintained in cooperation with the Eastern Michigan Edison 
Co., Washtenaw division, Ann Arbor, Mich. 

The following discharge measurement was made by P. S. Monk: 
September 25, 1912: Gage height, 175 feet; discharge, 302 second-feet. 

Daily gage height, in feet, of Huron River at Flat Rock, Mich., for 1912. 

[C. L. Metler, observer.) 

  

      

                        

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

Xo ats 2.4 2.4 3.2 8.4 40] 27 0.7 1.3 1.1 YL.7 2.0 2.0 
es ae 2.9 2.4 3.1 8.3 421 2.3 er 1.5 1.1 10 2.5 2.0 

Bier ranean see 2.4 2.4 3.1 8.1 <2 1-22 1.0 1.4 0 1.6 2.6 2.3 
doin as 2.8 2.2 2.9 7.3 81 23 iS 12 .851:1.6 3.0 25 
Da tin ee mien 2.9 2.3 3.0 8.0 3.01 2.2 .6 .8 1.3 1.4 3.2 25 

Oeste rates 2.9 2.5 3.0 8.3 3.2] 21 > 1.1 1.1 1.4 3.8 25 

Sines Adee 3.0 2.6 3.0 8.3 32-20 +0 1.3 .9 1.15 4.4 2.5 
ais ces emi 2.8 2.4 2.8 8.3 3) 1.9 0 1.15 1.0 15 4.5 2.5 
eee 3.8 2.2 2.8 8.3 3.041 07 3 ved 05:1. 5 4.3 2.0 

30. srs 3.6 2.5 2.9 8.0 2811.6 .9 .9 .8 1.4 3.9 2.3 

Bo ia 3.2 2.2 2.6 8.0 2:57 1.6 .9 1.0 1:1 10 3.5 2.5 
3, es 3.0 2.2 3.0 7.0 23 1.1.0 .8 3.054 1.0 1.6 3.6 9.3 
18 ae 3.0 2.0 3.0 7.4 3.6 1.4 .8 1.25 1.0 1.6 8.2 2.4 
1 2.6 2.5 3.0 7.2 30:13 lt 1.7 1.1 7 3.2 oa 
ED es ae 2.4 2.4 3.2 7.0 3:81.86 oT. 1.3 1.0 2.0 3.2 2.2 

10:5. Sed 2.4 2.4 3.1 6.8 4.0, 1.0 +33 1.451:1.0 1.9 3.0 2.0 
Ve toi ria 2.4 2.4 3.0 6.6 4.6 | 1.5 1.0 3.1 -S 1.9 2.8 2.0 
IB ne 2.6 2.4 4.0 6.4 4.6 1.8 .8 kL 1.2 1.8 2.5 2.0 
Mo re 2.6 2.3 7.0 6.2 3.01 1.5 .8 «05:1 1.2 1.8 2.5 2.0 
es lei 2.6 2.4 8.2 6.0 3.6] 1.5 «7511.8 1.3 1.3 2.3 1.8 

MM iceio tia sey 2.5 3.3 9.6 5.8 3.07 1.4 3511.7 1.6 1.6 2.5 1.5 
0D atin aa ne 2.4 Dd, ervey 5.8 4.4 1.3 ot 1.7 1.6 2.4 2.5 1.9 
I isis nnn sn snen 2.4 Sl fsuessor 5.8 4.7 .9 7 1.7 1.8 2.2 2S 2.0 

Oona seen 2.4 3.0 9.4 5.4 3.9 .75 1.25 1.35 | 2.0 2.2 2.3 2.0 
Dee cea ninninsiaen 2.2 3.2 8.6 3.1 3.4 1.1 .95 1.2 1.8 2.3 2.0 2.0 

Beeson vir iinnn 2.4 3.6 8.2 4.8 2.8 1.2 1.05 .95 1.8 21 2.5 1.8 
eit aa demi e 2.4 3.4 8.3 4.4 2.8 .9 9 .63 1.7 1.9 2.2 1.7 

er aan ee 2.2 3.4 8.3 4.1 3.0 ol .8 1.2 1.7 1.4 2.0 1.8 
BY, access 2.2 3.3 S.7: 3.8 2.8 i .95 1.25 1.5 2.0 1.8 1.9 
Sis eines viens 0 sees 8.6 | 4.2 2.8 7 1.4 1.1 1.4 1.9 2.3 1.9 
MOL ns ivsaia a wine nies 2A anes e sa, feeennns 2 res 1.3 Als er oy 1D ee 2.4 

i | 
  

Note.—River frozen over from the first part of January to Mar. 20; heavy ice jam Mar. 21 to 24. Gage 
was taken out by ice Mar. 24, and was replaced a short time afterwards. During the interval readings were 
made on a temporary gage. No information regarding ice in December.



SURFACE WATER SUPPLY, 1912, PART IV. 45 

STREAM TRIBUTARY TO LAKE ERIE. 

CATTARAUGUS CREEK AT VERSAILLES, N. Y. 

Location.—On a three-span highway bridge in the village of Versailles, about 6 miles 

below Gowanda, 2} miles above the mouth of Clear Creek (coming in from the 
right) and about 8 miles above the mouth of the stream. 

Records available.—September 23, 1910, to December 31, 1912. Data published 

also in annual reports of the State Water Supply Commission of New York, New 
York State Conservation Commission, and New York State engineer and surveyor. 

Drainage area.—467 square miles. 

Gage.—Chain, fastened to the upstream side of the first span from the right-hand 
end of the bridge; read twice daily; datum unchanged. 

Channel.—Rock and gravel; considered permanent. 

Discharge measurements.—Made from the downstream side of the bridge. 
Winter flow.—Relation of gage height to discharge somewhat affected by ice. 

Accuracy.—Discharge rating curve well defined; data as published are good. 

Discharge measurements of Cattaraugus Creek at Versailles, N. Y., in 1912. 

  

  

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

- Feet. Sec.ft. 
eh. 100 C. 8. Do GolYer ......iviire cio vieinevnsihisivsansresasntysosspsoast suits 6.36 256 
Mor, 260 1G. H. Canfield... ......ccoicecttde nanan i iia sans irs rp se nei nnn 5.75 727 

8 0.0 evi vei on sia ss snnuts aus arsaterinssnssnnansditassmsidy sane avis 6.09 1,125 
DC eennn {1 A ae LR A LA el CE I RL SE 5.79 782 
Ll 0.0 oie etn dese et fas is aah Sree Se danas tee Sere 6. 47 1,760 
30:7ci FRR IIS SI SN SE en BR BER ei 7.57 4,610 

July: 12  Brank Weber... .... coco nc nn sentest stun bve ciate rabnn sae ssa vivns 5.20 279     
  

a Measurement under complete ice cover.



 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  

 
 

 
 

 
 

[James A. Palmer, observer.] 
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Daily diarge, in second-feet, of Cattaraugus Creek at Versailles, N.Y, for 1910-1912— 

  

  

                        
  

Continued. 

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

1911 
Be seis 1,820 | 1,030 | 1,030 850 | 2,570 327 245 137 636 | 1,030 794 | 1,820 
FN RN GONE 6,160 | 1,010 850 850 | 1,820 313 183 137 539 | 2,340 708 | 1,380 
Bie ciasnnans 4,250 772 686 772 | 1,030 327 137 166 448 | 1,030 586 | 1,230 
daa 1,820 | 1,160 567 907 772 271 137 | 1,100 343 | 1,540 511 907 
Dinas cries 1,310 740 448 | 6,460 636 327 137 686 343 | 1,630 492 817 

winnie Savin 1,010 539 539 | 5,060 539 327 137 567 | 3,070 | 1,230 511 794 
cra ane eos 1,030 492 366 6, 100 511 271 271 292 3 480 968 | 1,030 817 
Bice iie 1,030 666 539 | 2,020 475 257 183 708 | 5,060 884 | 1,820 | 1,010 
Ged 1,460 740 606 | 1,630 422 271 166 366 | 1,230 850 907 | 1,380 
10... 6,790 636 | 2,450 | 1,460 422 257 195 327 712 740 666 | 2,120 

ais 6,790 492 | 1,460 | 1,300 475 257 207 226 686 686 686 | 1,820 
RS OR 4, 550 492 | 4,080 | 1,230 271 257 183 195 €06 708 850 | 1,920 

3B. 3,480 492 | 1,820 968 137 257 137 195 636 606 | 1,160 | 5,960 
3d ai i es 3,200 636 | 2,450 | 1,030 422 257 137 195 586 511 | 1,160 | 2,940 
rh E 3,930 | 1,380 | 2,690 | 1,230 389 245 111 166 586 511 | 1,230 | 3,200 

36... nk 1,540 | 1,160 | 1,820 968 389 207 111 539 586 539 | 1,160 | 2,340 
Ila. oi iene 1,100 | 6,100 | 1,460 | 1,010 343 195 137 366 405 539 | 1,030 | 2,120 
18. 884 | 5,400 | 1,030 448 366 195 327 292 422 606 | 7,540 | 1,720 
80. 932 | 2,940 794 794 666 195 183 226 405 586 | 2,230 | 1,160 
20... 932 | 1,630 9321 1,030 | 1,160 195 327 166 405 586 | 1,820 850 

iia de 1,160 | 1,460 | 1,030 | 1,010 405 166 271 137 343 539 | 1,630 884 
Durst sees 1,160 | 1,010 | 1,920 | 1,030 343 137 245 195 343 422 { 1,380 | 1,010 
Dies hia 1,030 772 | 2,450 850 327 226 245 207 343 606 | 1,300 | 2,690 
Ne ein 586 794 | 1,030 817 343 226 195 207 271 636 | 2,340 | 1,300 
Deis ie wien 686 817 817 666 366 195 195 327 475 586 | 1,720 { 1,100 

Deve seine ann 740 | 1,230 | 1,460 606 343 207 226 366 389 606 | 1,380 | 1,030 
eee. 1,300 | 2,230 | 4,560 539 271 389 195 448 327 567 | 1,160 | 1,630 

OB ree i 5,740 | 1,1€0 | 3,340 539 313 63 195 | 2,570 343 586 | 1,160 932 
Des 00 1. in 1,630 492 292 448 207 | 4, 400 327 475 | 3,070 | 1,720 

ani een es 1,388 {-....-: 1,460 606 271 271 195 | 1,300 389 405 | 2,230 | 1,100 
Bl. i ieee L030... 1,160:).....5. 270). aan 137 40 sas 475 Jenin 1,030 

1912 
Yok. ais 1,460 5... 0058. anes 9,340 | 1,540 292 85 195 | 5,060 636 183 567 
Dist as L160 1 co fees 7,900 968 271 75 149 | 2,020 422 137 | 3,340 
Bela 880 4. aan 2, 820 850 448 95 207 686 313 448 | 3,480 
Lo sdulio sere B16... iii s ain 2, 230 740 292 292 195 389 245 475 | 1,630 
Bia. 402 (nese .s]asvnsms 4,080 686 271 343 166 327 195 448 968 

PRR Ly Se 26a eas 6,100 772 207 207 95 271 207 422 | 3,630 
SE i 43% fe ite ee 7,180 | 1,460 207 195 85 257 183 586 | 1,460 
ee i esse ,200 | 1,230 207 111 127 207 166 | 1,230 | 1,100 
0, hdl sessed anes ie snes 1, 820 968 195 111 95 166 183 907 850 

80 ces sa ei jer imee 907 740 183 85 127 137 226 | 1,100 475 

Be ee fess twee] aes 907 636 183 389 149 183 313 740 567 
Yer. a. re ea 2, 450 448 183 292 127 207 226 567 366 
Bi herve ee 2,120 636 166 226 183 207 207 475 226 
dn rr Ae ae 1, 630 72 166 292 183 149 207 636 666 
18. cei ee ss 3,340 | 1,460 708 166 195 166 149 166 511 606 

Bere CA 3,480 | 3,200 884 183 448 884 271 149 511 606 
Ys let es de: 4,400 | 1,920 | 1,100 71 226 932 343 183 511 686 
HE eccentric ae ied 6,100 | 1,030 850 207 149 932 327 166 475 907 
0 ei is , 740 968 636 183 149 149 343 149 422 | 1,300 
00 ceinoeen a fee recent 5, 932 567 166 166 183 257 183 492 740 

ari aa 2,340 968 567 127 292 111 166 149 422 567 
estate fen 1,540 | 1,030 511 137 207 95 183 245 448 422 

2 rr abe fea de 1,100 | 1,460 448 149 149 166 226 | 4,080 389 343 
Me aes 1,100 | 1,160 422 166 127 183 389 | 1,380 366 292 
Br ae a cies i eens 907 | 1,160 343 149 149 127 292 | 1,720 389 271 

OD sates asian er Yen 686 | 1,100 343 166 183 183 207 | 1,230 405 207 
eR ns es Penne aa ani 1,100 | 1,030 313 149 183 343 149 7 475 245 

Dinas ivi eh ea wd 1,820 794 257 149 137 389 149 539 475 271 
Bi sls 8,980 | 3,930 202 149 127 366 149 366 511 342 
BO er: cect ee Tee ,400 | 2,940 271 111 137 207 149 343 567 | 2,820 
Bl eet ine rem in e 4,080 50 ion 389 i... 149 1°1,160 1... ... laa. 1,720 

Nore.—Daily discharge determined from a rating curve well defined below 2,000 second-feet. Daily 
discharge Jan. 1 to 5 and 10 to 12, 1911, reduced somewhat on aceount of ice jams. Daily discharge for other 
short periods during 1911 may be in error because of ice jams.
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Monthly discharge of Cattaraugus Creek at Versailles, N. Y., for 1910-1912. 

[Drainage area, 467 square miles.] 

  

Discharge in second-feet. 

  

  

    

  

  

  

    

  

Soned 
epth in 

Month. en on |Accu- Per drat racy. 
Maximum. | Minimum. | Mean. square Tamase 

wile, area). 

September 23-30 189 143 166 0.356 0.11 A. 
October 1, 630 85 464 L994 L151 A. 
November... 5,060 586 1, 500 3.21 3.58 VA. 
December 3,780 448 964 2.06 2.38 | C. 

TIAL Lf cides ss annns as abs har sn Shas Bevatn ss ss ssid des aed 1,870 4.00 4.61 | D. 
February 6,100 492 1,360 2.91 3.03 1 C. 
March. ci. a eid een 4, 560 366 1,530 3.28 3737 B. 
ADI. ish, si se se ae 6, 460 448 1,440 3.08 S44 A. 

VY mss tleas she fale mile fallen a ais bina won me 2,570 137 560 1.20 1.38 | A. 
FUNG cil Fie ves bias Saaremaa Sint outa 636 137 270 .578 .64 | A. 
JO rina ran ns al 327 111 189 . 405 HALAL 
AULUs se aera ass 4, 400 137 579 1.24 1.43 | A. 
SODtOMPEL. lhe et a me) 5,060 271 826 1.77 1.93 A. 
0 Se Re Sg 2,340 405 775 1.66 1.91.1. A. 
NN OVOMIIOL. oh aie st dene se Bais ane 7,540 492 1,480 317 3.54 A. 
Deacombor. .......c. hts st sau ianns 5,920 794 1, 640 3.51 4.05 | A. 

BO YON. easiness siesta canis 7,540 mn: 1,040 2.23 30. 26 

1912. 
Jar ee eens re cde te co se Sse le wi ww nies Va we 470 1.01 1.161 D. 
TODIOAMY os =a cceit soe na de onnresnss Calpe Clie lee bo 290 . 621 267 1D. 
10 PRR aT LC BR Ele (NC oi e980: naan aid 2, 050 4.39 5.06 | C. 
AP rd a i ers 9, 340 794 2, 590 5.55 6.19 | A. 

ds J Ete eat deen te 1, 540 257 689 1.48 L711 A. 
Jone. fn A AE Sn 448 111 197 L422 AT LA 
Jaly. or a ee 448 75 193 413 48 | A. 
ACRE a Ss tar ve tie amen eas 1,160 85 279 . 597 .69 | A. 
Seplembor, i... a ee See Sen 5,060 137 467 1.00 1.12 (CA, 
OGLODer at. Ds Jie er ees 4,080 149 509 1.09 1.26 A, 
IN OVOIDOr i iin Saiee sada ans 1,100 137 524 1.12 1.251 A, 
DeCeIDEr. . fe Ji rics ded as tends tans 3,630 207 1,020 2.18 2.51 {{A. 

RGR... iets ada ions: 9, 340 75 747 1.66 22. 57               
Note.—Discharge Jan. 8 to Mar. 14, 1912, estimated by means of comparison with adjacent stations. 
Mean discharge Jan. 8-31 estimated 380 second-feet. 
Mean discharge Mar. 1-14 estimated 500 second-feet.
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STREAMS TRIBUTARY TO LAKE ONTARIO. 

LITTLE TONAWANDA CREEK AT LINDEN, N. Y. 

Location.—At the stone-arch highway bridge in the village of Linden, 600 feet north- 

east of the Erie Railroad station and 3 miles above the junction with Tonawanda 
Creek. 

Records available.—July 8 to December 31, 1912. 

Drainage area.—20.7 square miles. 

Gage.—Vertical staff, on the right-hand upstream abutment of the bridge; lower 2 

feet enameled-iron gage, graduated to hundredths of a foot; upper 4 feet of bronze, 
graduated to half tenths. An auxiliary bronze gage fastened to the right-hand 
downstream abutment of the bridge is used to check the rating of the upper gage. 

Channel.—A standard Francis weir, 2.01 feet long and 8 inches high, has been con- 

structed under the upstream side of the bridge. When the stage gets above the 
depth of this weir, it flows over a 2-inch plank about 13 feet long, including the 2 
feet of weir. The crest of the weir is at gage height 0.03 foot. 

Discharge measurements.—Made from a cable and car 1,000 feet above the gage 
at high stages and by wading above the weir at low stages. 

Accuracy.—At gage height 0.69 or below the flow is confined to the weir, and for such 

periods the accuracy of the computations will be the accuracy of any Francis 
weir; for stages above gage height 0.69 the weir has been rated with a current 
meter, and the accuracy of the data so obtained should also be excellent. 

Discharge measurements of Little Tonawanda Creek at Linden, N. Y., in 1912. 

  

  

      
  

  

  

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

1912. Feet. Sec.-ft. 
July: 8 Frank Weber... dst ve cl ee Bs Te i ae sir a Sis Fea ams miains (a) 1.14 
Och.L08 1). Gu Mathers... 0. el or LL fo hn he send ee a SU 0.38 1.31 

Bilas 0... de ce ct I LL Cl sented a Se ees .38 1.40 
Oboes 0. visu tid ede ui ned» ah Su El ale Meh a vi eer aa Th Ll dr re ies 3 .38 1.37 

Dee. 5 C8. DOGOIVET cio rol dns ss ds i divn sn dno sot dann dos whuting sew dosite sss 1.11 17.9 
5 i + DE PROBRE in INA SO OO I RE BORNE ey Ty! 1.08 16.5 
7 ---0 G0. a mL Le Sr Ul een ae inh Se ee as sy dep A et eas 1.19 24.9 

a Gage not installed. 

Daily gage height, in feet, of Little Tonawanda Creek at Linden, N. Y., for 1912. 

[C. L. Schenck, observer.] 

Day. July. | Aug. | Sept.| Oct. | Nov. | Dec. Day. July. | Aug. | Sept.| Oct. | Nov. | Dec. 

Leu autasaiss 0.34 10.51 ¥0.381 0.52.1 0.83 |[16......c-5- 0.48 | 0.24 | 0.39 | 0.30 [ 0.88 | 0.84 
aii lees 35 | .69 41 G0 3.48 il 17 ees nes 39 .24( .34| .30] .%4 .86 

Sardis, 38} .65 40 501 L791 18... 0.0. 36 ( .38¢( .37 30 82 90 
dite eis 0, 34 .55 39 441 1.30 19........«: 35 .33| .40 32 80 | 1.00 
8... inal 32] .48 35 450-1. 34 1 200. ok an 34 .32| .50 30 80 87 

Bes 31 | .44 33 dai 1oda Lo), 37 36 | .40 30 76 88 
Thies ERT SC 30 40 32 52.1: 3.20: 22. A... 40 40 | .36 28 74 86 
8st NL 30 38 31 90} 31.02 {F28. cau 36 92 40 42 72 86 
9. dlls 30 38 31 98 JO2:00 24. Lona 34 96 46 69 72 88 

100.0000 =v 0.44 30 34 34 00: {% 1.02.1: 25. i. anki 33 79 52 86 82 87 

Mooi eg 39 30 34 34 82 0441326. Ui 33 72 43 84 78 86 
12. inn 36 30 34 32 78 SB OF. salen 30 70 39 78 84 89 
ete 35 28 32 32 75 St 28.../...4. 30 62 38 72 80 80 

4.0.00. 54 28 31 31 95 229... aceie 46 58 36 66 84 88 
15.:5. 5 000 39 26 32 31 88 83.11.80. a. 35, .52 36 60 85 94 

3... S40 47 Bails 1.29                             
  

Nore.—To reduce gage heights to heads on the weir, subtract 0.03 foot. 

1572°—wsp 324—14—H4
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Daily discharge, in second-feet, of Little Tonawanda Creek at Linden, N. Y., for 1912. 

  

  

Day. July. | Aug. | Sept. | Oct. | Nov. | Dec Day. July. | Aug. | Sept. | Oct. | Nov. | Dec 

aan]... 0 1.122.121 1.34 | 2.18 6: 301-20. 2 ada 1.93 (0.63 | 1.39 {0.91 | 7.8 6.6 
a De 1.17 /3.36.1.1.51 {2.05 e237. 4 (1 17. "oo ol 1.39 631.12) 916.6 7.2 
Si vito alinel 3:3413.07 1.45 [2.05 | 66.2 1 18.......5. 1.23¢1.34 | 1.28¢ .91/ 6.0 8.4 
dling eda 1.121.2.331:1.20/ 1.88 | 020. 5:10.00. coon L117 {1.07 1.45/ 1.001:1.5.5 12.0 
Seals LOL F031 1.07.74 381 20.02 0 1.12 1.01 [2.05 914 5.5 7.5 

OE a aaa 90:1. 08 1.1.07 11.68. 38.2 [ 21. ...:0 1.281 1.23:( 1.45; .01 {4.6 7.8 
Tis aes LO 454,00 028 | 21.2 (1°22. tt 1.45 [35.0 | 1.23 8214.2 7.2 
SA Fai sa nh oe 1.14 «91 11.34) .98 | 8.4 12. 8:00.28 sean 1.23] 9.1 1.45] 1.56 | 3.8 7-2 
ss ce es L134 .96 11.2 9.1 11:24, nono 1.12110.5° | 1.81 3.361 3-8 7.8 

10....05000 1.681 .91]1.12(11.12| 8.4 12.8425... 2d... 1.07:]1.5.2. 12,181 7.2: {6.0 7.5 

Wee........ 1.39 9111.12] 1.12 "6.0 0,80) 26......0. .07.13.8 {1.62/6.6 150 7-2 
Yi. 1.23 9171:1.12.0: 1.01: |. 8.0 2S {l 27s aa +91:43.48{ 1.39, 5.0 406.6 8.1 
Ns iit 1:17 82/1.01}11.01 | 4.4 6.6128. ....... .91]2.8|1.34 (3.8 | 5.5 5.5 
WM... 0.3 2.32 82 | .96 | .96 [10.1 6.0 W292, fall 1.81 [2.58] 1.23: {3.14 | 6.6 7.8 
Sra 1.39 72 4:13:00 | .96 | 7.8 6.3.11:30. 50.022 1.17 1:2.18 |:1.23 [°2.72:1.6.9 9.8 

SN. Aer Sle. 2:32 ....L. 25.4                             
  

Nore.—Daily discharge determined from a rating curve based on the Francis weir formula. Above 
gage height 0.69 foot the entire length of the wooden dam is considered as a weir. The discharge measure- 
ments that have been made check the curve quite closely. 

Monthly discharge of Little Tonawanda Creek at Linden, N. Y., for 1912. 

[Drainage area, 22 square miles.] 

  

  

  

          

Discharge in second-feet. Run-off. 

” Accu- 
Month. Depth in 

Per i 1d racy. 
: evi inches on Millions Maximum. | Minimum. | Mean. ig drainage | of gallons. 

area. 

‘ 

JHlYRI0=814. Lh dei ees 2.32 0.91 1.33 0.060 0.05 18.9 | A. 
August... oot. dai 35.0 .63 3.09 140 16 60.9 | A. 
September... ... cde... cu. 3.36 .96 1.57 071 08 30.4 | A. 
OCOD: ssa s as 50050 7.2 .82 1.91 .087 .10 38.3 | A. 
November... ...........o:h. 11.2 1.68 5.31 .241 B81 103. A. 
December. ..i...0 van nsss 66. 2 5.5 13.8 627 .72 276 A.     
  

GENESEE RIVER AND TRIBUTARIES. 

GENESEE RIVER AT ST. HELENA, N.Y. 

Location.—At the steel highway bridge about 6 miles above the mouth of Silver Lake 
outlet (coming in from the left), 93 miles above Canaseraga Creek (coming in from 
the right), and 5% miles below the village of Portageville and the site of the 
proposed storage dam of the State of New York Conservation Commission. 

Records available.—August 14, 1908, to December 31, 1912. Published also in 
annual reports of the State Water Supply Commission of New York, 1910, the 

New York State engineer and ‘surveyor, and the Conservation Commission of 

New York. 
Drainage area.—1,030 square miles. 
Gage.—Chain, fastened to the upstream side of the bridge, middle span; read twice 

daily; datum unchanged. Since August 24, 1911, a Gurley automatic water- 
stage register with intake pipe to the well a few feet downstream from the chain 

gage; datum same as chain gage, but slope of water surface makes readings 

different. 
Channel.—Gravel and rocks; fairly permanent. 
Discharge measurements.—At high stages made from the bridge; at low stages, by 

wading near the bridge.
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STREAMS TRIBUTARY TO LAKE ONTARIO. 

Winter flow.—Relation between gage height and discharge usually but slightly 

affected by ice; determination of winter discharge considered good. 
11 defined and data as published are con- ing curve 1s we Accuracy.—Discharge rat. 

Discharge measurements of Genesee River at St. Helena, N. Y., in 1912. 
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N. Y., for 1912—Continued. 

August. 
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July. 

Auto. | Chain.| Auto. | Chain. 

   
 

Day. 

      Daily gage height, in feet, from automatic and chain gages, of Genesee River at St. Helena, 
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gree do not a 

The gage heights given for the auto- 
those for the chain gage are the means of 

f comparison. 
4-hour periods; 

d for the purpose o 
gage height to discharge affected by ice Jan. 4 to Mar. 16. Gage heights for both 

re the means of hourly readings for 2 
gages presente 

g to the fact that the mouth of the intake pipe to the automatic gage is a few feet downstream 
which are usually taken at 8 a. m. and 5 p. m. The readings on the two gages 

gage a 
tworeadings 
exactly, owin; 
from rs chain gage and that the slope between the gages varies with the stage. 

Nore.—Relation of 
chain and automatic 
matic 
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Daily discharge, in second-feet, from automatic and chain gages of Genesee River at St. 
Helena, N. Y., for 1912. 

  

January. February. March. April. May. June. 

  Day. 

Auto. | Chain.| Auto. | Chain.| Auto. | Chain.| Auto. | Chain.| Auto. | Chain.| Auto. | Chain. 

  

17,100 3,240 | 3,600 | 432 | 424 

  529 | ANP BEL Cig                         
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Daly discharge, in second-feet, from automatic and chain gages of Genesee River at St. 
Helena, N. Y., for 1912—Continued. 

  

  

    

July. August. September. October. November. December. 

Day. 

Auto. | Chain.| Auto. | Chain.| Auto. | Chain.| Auto. | Chain.| Auto. | Chain.| Auto. | Chain. 

Vator id 116 84 101 93 265 241 | 1,100 590 374 377 416 424 
OL ae 129 118 146 142 | 1,130 | 1,480 | 1,940 | 1,780 410 400 562 502 
Dn ina hs Ae Se 137 109 154 134 | 1,190 | 1,110 980 920 458 474 | 4,780 1,940 
do. ne ait on 8 64 20 154 123 775 740 681 660 416 400 | 2,250 | 2,270 

IEE RT SRR 129 134 199 216 492 502 562 530 374 37311,520| 1,620 

0. sn dS res 124 114 175 212 400 377 464 449 345 359 | 3,420 4,940 
oil ooh 66 56 148 153 421 424 410 400 400 359 | 2,620 2,620 
8 aul 146 128 127 125 327 342 360 350 | 2,870 | 3,400 | 1,500 | 1,480 
9... asain, 121 126 121 145 285 259 341 350 | 1,980 | 2,440 890 830 

10: 82 78 119 109 249 270 355 377 | 2,230 | 2,440 975 740 

0... 00 196 142 66 66 216 219 598 530 | 1,520 | 1,620 820 875 
12 ra 257 259 106 116 192 199 681 660 | 1,120 | 1,060 605 590 
U3 ulpmel 3d 249 263 140 145 216 226 486 474 900 920 426 449 
Jas to olde 213 216 189 216 151 142 432 424 840 920 469 449 
35. an 210 212 151 139 137 233 355 377 802 875 510 474 

16... 000 193 193 129 106 355 259 310 313 697 700 555 502 
17. mal 139 139 111 93 784 740 289 289 620 590 529 502 
18.0 ni. 163 150 74 70 498 502 269 289 598 590 548 530 
19... 148 134 163 174 442 429 265 297 562 590 681 700 
20; . asia 119 123 140 134 432 424 249 263 548 590 748 830 

ai 76 70 143 142 369 368 270 270 535 530 598 590 
Dsl  n 196 216 140 162 302 309 241 241 481 474 510 474 
Oa el SE 137 134 143 142 289 301 700 700 437 424 469 474 
aia 137 142 140 139 306 317 | 1,480 | 1,480 410 424 469 449 
Diet 114 100 119 123 757 7851 1,110 | 1,010 448 474 453 424 

20. st a 146 131 199 186 930 965 | 1,370 | 1,280 475 474 426 449 
a snes 202 216 390 625 722 625 940 920 486 530 421 400 

28 vans di en 154 128 612 590 766 785 658 660 481 474 350 355 
00. iuagaininil 202 199 374 373 542 530 535 560 453 474 281 248 
80.5... 0 058 163 159 302 313 620 660 453 530 442 474 481 474 
CET EE 127 131 257 70 Hote oT Ha Vite iene 400 400°. 5 aed oa 1,260 {| 1,410                         
  

Note.—Daily discharge Jan. 1-3 and Mar. 17 to Dec. 31 determined from a well-defined rating curve. 
The same rating curve was used for both sets of gage heights by applying a well-defined table of relation. 
(See First Ann. Rept. New York Conservation Commission.) Discharge Jan. 4 to Mar. 16 determined by 
means of a rating curve based on measurements made with ice present and assuming a gradual change 
from open water to complete ice cover on Feb. 10. 
the chain-gage heights were used to determine discharge. 
periods during which ice was present not published because of their lower accuracy. 

On days for which there are no automatic gage heights 
Daily estimates from chain-gage readings for
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Monthly discharge of Genesee River at St. Helena, N. Y., for 1912. 

[Drainage area, 1,030 square miles.] 

  

  

  

    

  

   

      

. Discharge (second-feet). 

Maximum. Mean. Bus 

(depth 
in 

Month. Automatic gage. Chain gage. Per inches 
Mini- SAAT Lon 
mum.|Auto- { qu drain- 

"| Chain | mile. 
24- matic age Crest | Crest boar ave. | Sage. area). 

Day. Hour. gage dis- Date. dis- gage. 
height. | charge. charge 

January ........ 204-1245, mo): 4.70] 3,200 1. cc.t. cafe ne dns 300.) 0891.50 v0 0.650 0.75 
February....... 288945 p. m..] S503 ( 3,840 )....5. 00x 230.1 409 | oul. 397 .43 
Msareh.......... 30 | 1.00a. m.. 9.51 | 22,700 29 {17,500 | 456 {3,500 |....... 3.40 3.92 
April........... 1|4.00a. m. 9.26 | 21,200 1-2 15,900 | 860 (4,850 | 4,700 | 4.71 5.26 
May....cnnn.a-- 17 | 3.00 a. m. 6.251 7, 17] 5,720 | 421 11,270} 1,250 | 1.23 1.42 
June............ 41530a. m. 2.83 598 4 530 | 106 | 244 248 237 26 
July........ 34 1213.30a3. m. 2.18 257 13 263 64 | 150 143 146 17 
August. .... wa 27:15.30p. m..y 3.611 1,390 27 625 66 | 178 186 173 20 
September...... 21430p.m..| 3.94 1,850 211,480 | 137 | 485 492 471 53 
Qctober........ 2112303. m.} 4.53; 2,80 211,730 | 241 622 593 604 70 
November...... 8 |8.30a. m. 4,78 | 3,300 813,400 | 345 | 757 808 | .735 .82 
December...... 3i545a.m... 5.95| 6,260 314,940 281 979 | 1,030 | .950 1.10 

The year.| Mar.30| 1.00 a. m 9.51 | 22,700 | Mar. 29 [17,500 64:11,180.... ... 1.15 15. 56                   
  

pliseferge for automatic gage rated as follows: Mar., B; April-June, A; July and Aug., B; Sept. to 
ec., A. 

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

Location.—At the highway bridge known as Jones Bridge, about 5 miles below 

the village of Mount Morris, 6 miles by river above the village of Geneseo, 1% 

miles below the inflow of Canaseraga Creek (coming in from the right) and about 
1} miles above the mouth of Beads Creek (coming in from the left). 

Records available.—May 22, 1903, to Apr. 30, 1906; Aug. 12, 1908, to Dec. 31, 1912, 
Published also in reports of State engineer and surveyor of New York, State Water 
Supply Commission of New York, and Conservation Commission of New York. 

Drainage area.—1,410 square miles. 

Gage.—Chain, fastened to upstream side of highway bridge; read twice daily; datum 

unchanged. 
Channel.—Sandy clay; liable to shift, but measurements have shown it to be fairly 

permanent in recent years. 

Discharge measurements.—Made at all stages from footbridge erected on the 
outriggers of the bridge. 

Winter flow.—Relation between gage height and discharge for the winter months 
considerably affected by ice. Volume of flow during thé winter months deter- 

ined chiefly by comparison with the flow of the Genesee at Rochester and 
at St. Helena. 

Accuracy.—Discharge curve well developed and data as published for open-water 

periods believed to be very good.
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Discharge measurements of Genesee River at Jones Bridge, near Mount Morris, N. Y.,in 
1912. 
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b Wading under bridge. Control frozen. a Partly open at bridge. 

Daily gage height, in feet, of Genesee River at Jones Bridge, near Mount Morris, N. Y., 
for 1912. 

[J. W. Trewer, observer.] 
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Nore.—Relation of gage height to discharge affected by ice Jan. 5 to Mar. 16.
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Daily discharge, in second-feet, of Genesee River at Jones Bridge, near Mount Morris, N. Y., 

  

  

for 1912. 

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

4,870 687 175 175 402 910 595 664 
2,980 595 162 188 | 1,120 | 2,400 572 760 
2,270 641 165 222 | 1,620 | 1,280 618 | 5,220 
1,790 | 710| 141 | 267|1,340| 960] 618 | 2,790 

“1,500 595 175 260 910 810 595 | 1, 

1,400 528 311 311 760 710 528 | 3,190 
1,450 463 | 175 311 664 664 528 | 3,610 
1,340 442 175 234 664 572 | 2,660 | 1,970 
1,230 422 143 195 484 550 | 2,460 | 1,280 
1,060 | 364 | 506 | 193 | 383] 506 | 2,530 | 1,010 

1,010 364 328 158 364 710 | 1,790 | 1,120 
960 383 442 160 364 960 | 1,340 | 1,010 

1,010 346 422 188 383 710 | 1,180 | 1,450 
1,180 | 311 | 383 | 146| 346| 664 1,060 | 1,400 
1,060 | 328 | 328 | 234| 234| 572|1,060 | 1,340 

1,400 | 277 | 364| 222| 346| 484)1,010| 960 
6,280 311 311 195 | 1,060 463 910 960 
4,030 346 254 162 760 442 860 810 
2,600 311 257 213 687 422 810 910 
1,970 291 201 225 641 422 760 960 

1,560 287 172 263 572 402 760 810 
1,340 294 231 346 442 364 760 810 
1,450 234 244 294 422 422 664 760 
1,120 250 254 328 484 | 1,850 618 810 

910 328 263 234 810 | 1,230 641 710 

810 311 182 277 | 1,280 | 1,620 710 710 
710 267 201 364 910 | 1,230 710 710 
641 219 231 | 1,060 | 1,060 960 760 528 
618 213 234 910 810 810 710 484 
664 201 294 463 710 710 687 710 
810° ]....... 201 364.1... ui. Gal 1. 1,340                           
  

NotEe.—Daily discharge determined from a well-defined rating curve. 

Monthly discharge of Genesee River at Jones Bridge, near Mount Morris, N. Y., for 1912. 

[Drainage area, 1,410 square miles.] 

  

  

  

  

  

Discharge in second-feet. Jamo a 

epth in 
Month. inches on |Accu- Per drainage |racy- 

Maximum. | Minimum. | Mean. square ar nog 
: mile. ? 

JONOORY vie iia ead lt a I aS Li 780 0. 553 0.64 | C. 
Bebruary.. ce i ei ar 580 .411 .44 | C. 
March. -.........0 iis on is 16,200 1.2.05. 05a 4, 500 3.19 3.68 | B. 
ADIL ne Ce i es ie hes 6, 1,230 6,110 4.33 4.83 | A. 
MOY... ED ee Se 6, 280 618 1,680 1.19 1.37 | As 
JUNC... unedited i Sh 710 201 377 . 267 +50 TA. 
JUV i a ey als 506 141 256 .182 Lg 
AUBUSL. . ion dd added tits 1,060 146 296 .210 “241A. 
September . 1,620 234 701 . 497 .55 | A. 
October... .......5... 00m, 2,400 364 821 . 582 67 | A. 
November 2,660 528 983 . 697 .78 | A. 
DetomBBr. i.e ee SA 5,220 484 1,340 .9 LIT A. 

PRB FOAL. . vive ii coe ail eiciia nae 16, 500 141 1, 540 1.09 14.81             
  

Note.—Discharge Jan. 5 to Mar. 16 estimated by means of comparison with discharge at Rochester and 
St. Helena. 
Mean discharge Jan. 5-31 estimated 705 second-feet. 
Mean discharge Mar. 1-16 estimated 430 second-feet.
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GENESEE RIVER AT ROCHESTER, N. Y. 

Location.—At the highway bridge known locally as Elmwood Avenue Bridge, at 
the north end of South Park, 3% miles above the center of the city of Rochester, 
3% miles below the mouth of Black Creek (coming in from the left), and 7% miles 

above the mouth of the river. 
Records available.—February 9, 1904, to December 31, 1912, published also in 

annual reports of the State engineer and surveyor, the State Water Supply Com- 
mission, and the Conservation Commission of the State of New York. Elevation 

of water surface, measurements, and records of flow of Genesee River at Rochester 
during flood stages, and low water previous to 1904, published in annual reports 

of the State engineer and surveyor, 1902-3-4, and in Water-Supply Papers 24, 

65, and 97. 
Drainage area.—2,360 square miles. 
Gage.—Prior to 1910 a staff gage bolted to the downstream end of the first pier from 

the right-hand abutment was read once daily. From December, 1910, to Decem- 

ber, 1912, gage heights recorded by a Gurley automatic water stage register in 
the pump house immediately below the bridge on the right-hand bank. Eleva- 

tion of zero of gage, 506.848 Barge Canal datum and 245.591 Rochester City 

datum. Gage datum unchanged since installation of the station. 
Channel.—Gravel; smooth; considered permanent. 

Discharge measurements.-—Made from bridge at which the staff gage is located. 
Prior to 1904 measurements and elevations of water surface taken in conjunction 
with the water flowing over and around Johnson-Seymour dam in the city of 
Rochester. 

Winter flow.—Affected by ice for short periods, although, as a rule, the channel is 
open. 

Accuracy.—Discharge rating curve well developed for all stages; published data 

considered good for periods of open water. 
Cooperation.—Gage attended by Mr. G. A. Bailey, of the Rochester Light & Rail- 

way Co. 

Discharge measurements of Genesee River at Rochester, N. Y., in 1912. 

  

  

  

Date. Hydrographer. hore. — 

Feet. Sec.ft. 
Feb. 13¢| C. 8S. De Golyer......... ae sy rr eta AE REN AD SIRE 1.76 342 
Mar 501 GH. ComfiEll. .. ives vies wimawiin nnd ermine sins Baw dels thois ns ved inan nas 3.10 1,830     
  

a Measurement made under complete ice cover, about 1,500 feet above bridge. 
b Measurement made under complete ice cover, about 1,000 feet below gage.
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[G. A. Bailey, observer.] 
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Daily gage height, in feet, of Genesee River at Rochester, N. Y., for 1912. 

Day. 
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Note.—Mean gage height obtained by averaging hourly readings for each 24-hour period. Relation of 
gage height to discharge affected by ice Jan. 4 to Mar. 17. 
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Daily discharge, in second-feet, of Genesee River at Rochester, N. Y., for 1912. 

  

  

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

Votan itis 1,850 740 | 3,110 {22,800 | 9,900 | 1,240 354 354 396 782 102 743 
Dear dsr ode ln 1,760 640 | 2,250 [24,700 | 5,800 | 1,270 380 346 320 | 1,640 414 743 
Bolle ih ad, 1,650 580 | 1,610 (25,400 | 3,940 916 362 337 | 1,040 | 1,870 320 | 1,210 
LRTI 7660 | 520 | 1,200 [24,000 | 3,100 | 588 | 362 | 346 | 1,760 | 1,210 | 320 | 5,130 
srl a 1,440 | 500 | 958 [19,200 | 2,480 | 888 | 380 | 328(1,300| 902| 178 | 3,480 

Ooo. mit. ims 1,400 460 812 [16,400 | 2,180 | 1,380 380 362 958 743 118 | 2,430 
Fresnel 1,400 420 730 |17,800 | 2,100 | 1,220 371 337 730 646 345 | 4,470 
Secditans gie, 1,500 360 730 |18,500 | 2,140 | 1,120 354 337 634 610 944 | 3,940 

1,080 306 320 555 544 | 3,020 | 2,410 

  

00%, Fels 362 400s. 443 Toon .onn 743                         
  

Norte.—Daily discharge Jan. 1-3 and Mar. 17 to Dec. 31 determined from a fairly well defined rating curve. 
Disctigrge Feb. 10 to Mar. 15 determined from a rating curve based on measurements with ice preseat; dis- 
charge Jan. 4 to Feb. 9 estimated by assuming that the conditions of flow were changing gradually from 
open water to complete ice cover; discharge Mar. 16 estimated; discharge Aug. 12 and 13 interpolated. 

Monthly discharge of Genesee River at Rochester, N. Y-., for 1912. 

[Drainage area 2,360 square miles. ] 

  

  

  

   

   
  

Maximum. Run- 
: Per off 

Month. Poni Mean. | square | depth Sarge 
Gage | Dis- > mile. in 20y. Day. Hour. : : 

height. | charge. inches. 

Feet. | Sec.-ft. | Sec.-ft. | Sec.-ft. | Sec.-ft. 
SORNarY. lL Ll 23 (9.00p.m..|] 2.93]a2,300| a700| 1,330 | 0.564 0.651 B. 
FoDInary.. vs raises 29 | 1145a.m..] 4.09 [23,550 | a320 958 406 .44 | B. 
March, .. i. dessert inns 20 | 1045p. m.| 9.26 22,300] a730| 6,790 | 2.88 3.321| B. 
ADT. doa fra, 3 | 1245p. m.| 10.10 | 25,500 { 2,000 | 10,000 | 4.24 4.73 | A. 
A a Sh i aris Saeieie 115.008. m..; 587 111,0001 1,0601 2,860 1.21 1.40 | A. 

JUNO. Lo ae hy eat 2|6.00a.m..| 1.92 1,480 320 77 328 37 | A. 
JUIN. iret substi aes 16 | 3.15a. m.. 1.53 902 271 395 167 19 | B. 
AUS uaa. as. ha, 20 (1130p. m..] 1.50 860 238 341 144 W178, 
September... 2... ....., 3,1130p.m.} 2.16.0 1,300 257 651 276 Bl A 
OCLODRr. a. fie ne as 2(945p.m..} 2.43] 2,370 232 754 319 Tq A 
November... Sen 9(830p.m..| 2.88 3,260 102 962 .408 .46 | A. 
December... .:......... 0% 411030a.m.] 3.91] 5,580 610 | 1,610 . 682 “79 A. 

ks SER Apr.3 | 1245p. m.| 10.10 | 25,500 102 | 2,280 .966 | 13.20                   
  

a Discharge from ice rating.
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CANASERAGA CREEK NEAR DANSVILLE, N. Y. 

Location.—A¢t the highway bridge 1 mile due west from the village of Dansville, 
about 2,200 feet below the mouth of Mill Brook (coming in from the right) and 

about 22 miles above the mouth of the creek. 
Records available.—July 21, 1910, to December 31, 1912. Data published also in 

annual reports of State Water Supply Commission, State Conservation Commis- 

sion, and State engineer and surveyor, State of New York. 
Drainage area.—167 square miles. 

Gage.—Staff, bolted to the downstream side of the left-hand abutment; read twice 

daily; datum unchanged. 
Channel.—Sand and gravel; shifts during high water. 

Discharge measurements.—At high stages made from the bridge; at low stages, by 

wading below the bridge. 
Winter flow.—The relation of gage height to discharge is affected by ice. 

Accuracy.— Discharge rating curves somewhat uncertain because of shifting channels. 
Estimates as published only fair. 

  

  

Discharge measurements of Canaseraga Creek n.. .. ~asville, N. Y., in 1912. 

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

Feet Sec.-ft Feet. Sec.-ft. 
Mar. 12¢| G. H. Canfield.... 2.61 97.3 || July 195 Frank Weber..... 2.13 33.4 

170. do... 0 dk 4.21 1,500 Sept. 23c| J. G. Mathers..... 2.09 29.2 
1 IO do. .. nel 3.58 984 23¢|..... AO. c.cveeesd 2.10 31.0 
2 toes dO. onde t. 2.67 263 Oct. 26¢| C. S. De Golyer... 2.37 75.3 
od ve i SARE 2.53 200 26¢|... .. dot... .c.h 0. 2.37 73.5 

Apr.  41'G. RK. Larrison.... 3.05 409 28¢. %.. do... co. aidds 2.27 50.9 
Apt. 6...... dot... ee 3.82 1,120               

a Made one-fourth mile below station; ice at control. 
b Made by wading above bridge. 
c Made by wading below gage.



62 SURFACE WATER SUPPLY, 1912, PART IV. 

Daily gage height, in feet, of Canaseraga Creek near Dansville, N. Y~, for 1912. 

[Floyd Harter, observer.] 

  

  

  

  

  

      

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

Ba Dili s sivel enn sun 4.2 3.2 2.721 2.21. 2.12: 2.381 2.407 2.22] 2.32 
2aLl ai l 2.3 eats 4.5 3.060 2721 2.22) 2.18] 3.18 {1 '2.22'| 2.18} 2.30 
I ERR 2.345 eu sia) aienny 3.3 2.98] 2.82) 2.25] 2.28) 2.92] 2.20] 2.22] 2.40 
A dees iaide. Eas inmate ens ees] annn nus 3.1 2.837 2.731-2.20( 2.321- 2.45 2.15] 2:18. 2.70 
dil it ced tena ce Sal ce. 4.0 2.721 2.72 2.22} 2.22] 2.22; 2.18] 2.20 | 2.62 

415} 2.62] 2.75] 2.324 2.32; 2.16} 2.151] 2.18¢ 2.72 
4.1 2.721 2.60; 2.30{:2.221 2.121 2.18] 2.62 2.35 
3.3 2.78 2.481 2.221. 2,131 2.101" 2.13 2.82, 2.32 
3.2 2.55 | 2.42] 4.2 2.121 2.13] 2.18! 2.62: 2.28 
3.05 2.4571 2.35] 3.55) 2.12} 2.12} .2.22] 2.43]. 2.30 

2.98 | 2.50] 2.32 | 3.2 2101 2.12 2.151:2.32y 2.32 
2.98] 2.58] 2.32] 3.2 2.141 2.157 2.181°2.32 7 -2.32 
2.881 2,701 2.3217 2.90; 2.08) 2.127 2.15) 2.281 2.30 
3.0 2.521 2.28) 3.3 202: 2.18) 2.12) 2.321] 2.38 
3.3 2.481 2.22] 2.72 2.02] 2.22} 2.08] 2.28} 2.35 

3.1 3.4 2.281 2.52] 2.00; 2.30} 2.05) 2.25 | 2.42 
292) 2.35, 2.28 | 2.3%! 2.08:.2.13 2.10}! 2.327 2.42 
3.1 3.3 2.22 2.32 2.28] 2.40] 2.08} 2.30| 2.55 
2.82] 3.2 2.20) 2.20) 2.22] 2.22; 2.08] 2.251 2.50 
2.2 3.1 2.221 2.20} 2.30] 2.22% 2.10] 2.25; 2.48 

1.95 2.95} 2.221 2.30} 2.22) 2.18% 2.05} 2.22 2.42 
2.2271 2.821 2.2871" 2.220. 2.22 2:18". 2,08 225 2.42 
2.30] 2.821 2.22).2.18; 2.58 1° 2.15.1 2.42.1 2.22: 2.42 
2.01 2.798971.2.22 1 2.15] 2.451 2.554 2.481. 2.32’ 2.49 
1.90] 2.70] 2.18} 2.12] 2.22] 2.58; 2.38} 2.35| 2.40 

1.821.272 2.20¢( 2.38] 2.28; 2.30] 2.38] 2.32 2.45 
LIS) 2.75, 2.22 1 2.18 1 ‘2.28 1» 2.18") 2.381 2.30% 2.58 
1.721 2.700 "2.20 2.12] 2.221 2.15) 2.30% 2.28 { 2.48 
2.30 | 2.72] 2.25} 2.10] 2.20] 2.28; 2.28] 2.25 | 2.65 
3.4 2.66] 2.22) 2.13 2.1S| 2.78; 2.2871 2.28 ( 2.98 

anes 2.650. ha. 20 2B aa 220. 2.92                 
  

Nore.—Definite information regarding effect of ice is lacking, but backwater from ice may have affected 
the relation between gage height and discharge during March. 

Daily discharge, in second-feet, of Canaseraga Creek near Dansville, N. Y., for 1910-1912. 

  

  

Day. July.| Aug. | Sept.| Oct. | Nov.| Dec. Day. July. | Aug. | Sept.| Oct. | Nov. | Dec. 

16... .. coe eevee 22 22 20 OS cs 
eens 25 33 25 28 LH 0 RR A Lh BE RRS 25 22 898 Jeeta 
See 25 25 20 30 OL YS ness weiner i 2 2D 25 22 De sd as 
ie iist 28 42 20 25 Sl 10 viseeviimieel 2 OS 28 18 AG ee 
Pelvae 28 30 1R 30 OU HDD oe olaie re viss sinless 28 25 18 420... 
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Daily discharge, in second-feet, of Canaseraga Creek, near Danville, N. Y., for 

1910-1912—Continued. 

  

  

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

1911 
Loans a i a es an 550 105 140 105 30 10 115 77 83 120 
Dinning wma 550 75 208 105 28 10 55 110 77 108 
G3 aininininiuin =n n= = ete Ho Yo lweis 5 390 85 166 75 25 12 53 63 71 115 
A wena n si oes ss Niven ned 301 140 61 20 33 32 77 49 120 

or A SR prs al ITI SO 350 468 130 85 12 28 61 71 63 90 

  
Msiiiscbenans beni Alo vk 550 14 320 50 66 50 43 24 50 94 
shane havi vie eT Te 372 50 250 62 50 50 43 28 56 94 

Deca deena Sle aed eta sii 245 66 250 50 43 143 38 94 50 94 
B22, oie sei eal 0h Sam pes ee 208 19 230 50 38 102 132 110 71 94 
Dee tak nce rses resis tniless ian 245 10 190 43 34 50 143 78 89 

Doin x wis ren = [5 Sra we en Sa 245 6 200 46 84 62 66 84 71 102 
Slledoaioedealilliaclliiomdy 450 4 215 50 43 62 43 84 66 143 
De eM e sew ah en Se Saas et 8 3 190 46 34 50 38 66 62 110 
20 suai ve ods een ed nal Se 2,820 66 200 56 31 46 62 62 56 170 
2. eid event Lis Si lvses nen ,240 650 170 50 36 43 230 62 62 338 
Ble dee Jette is sfywa sos tle sn dos 080 J. ohiiy 17040. c0 evan 31 Sd ferris D0, ln ono vue 302                         
  

Nore.—Daily discharge for 1910 and 1911, and from Jan. 1 to 3 and Mar. 13 to Apr. 3, 1912, determined 
from a poorly defined rating curve; discharge June 18, 1911, interpolated.
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Monthly discharge of Canaseraga Creek near Dansville, N. Y., for 1910-1912. 

[Drainage area, 167 square miles.) 

  

  

  

            

Discharge in second-feet. 

a ne epth in 
Month. inches on Accu- 

aust me i Per drainage racy. 
aximum. | Minimum. ean. ig area). 

1910. 
Ilya i ue A 38 22 26.6 0.159 0.07] C 
EUS te Le i cane den 49 20 26.4 58 18] C 
September. cr ae 42 22 26.3 157 1300 
OTOP + c- vios semaine nents sb uwaie Suess 55 18 25.7 154 181 C 
NOVOMDBE ca hs sss henna nan = sx esa 98 25 43.4 . 260 29] ¢C 

1911. 

Tohray 17-28... ... 0 i ci dda aon 830 81 445 2.66 1191 D. 
March soe we ae sno swine dH aire eae ss 1,520 148 566 3.39 3911-1, 
APH esa venti casa dean 1,140 42 230 1.38 1.54 | B. 

PE Rat Th RINE LE TE 208 30 78.5 470 54 | B. 
TUDO. ao Sl hit San aib wedi he A oe 130 30 60.7 . 363 .40 | B. 

ay 75 10 24.5 .147 17 C 
AUIEOSE fo iil rast shin d's seman 190 10 42.9 . 257 .30 | C. 
SODIEINBEL. . feiss t isnt SR ae 120 28 47.0 .281 wab:C. 
OCtODB Nn rise sc sas avis sonra ahaa a ws 355 42 95.0 . 569 .66 | B. 
NOVI. i tio nie srs Saleen gin amis sos dnves 366 49 118 L707 91 RB. 
December: iia desea dens 550 88 198 1.19 37278. 

1912 
Marchi. tein. Lil or eben tii ais 2,820 49 529 3.17 3.66 | D 
ADI oie ent iN ei dnd 1,880 3 475 2.84 3.17 | B 

yA SE RR RN re 650 102 267 1.60 1.84 | B 
JUNE, a a eat 250 43 93.2 558 0218 
July. El it sea aan ees 1,520 31 182. 1.09 1.26 B 
9.011) NPR SRO LON Rn MRM 143 18 49.6 . 207 .34| B 
SODIOMIBRE Sod Lae eae st run 466 31 84.1 . 504 .56 | B 
OD CIODC ss olsun sys Sang rivals ses amas 110 ’ 24 50.3 .301 3B 
NOVEMDES. ui. i eaten esnnsisstsanss 250 43 73.8 .442 .49 | B 
DeCOMINOT. or ess Si Se nis ar sive sn gwen 338 62 118 707 3208 

  

Note.—Mean discharge Mar. 1 to 12, 1912, estimated 110 second-feet by means of comparison with adja- 
cent stations. 

KESHEQUA CREEK AT SONYEA, N. Y. 

Location.—On the second highway bridge in the village of Sonyea, 2} miles above 

its confluence with Canaseraga Creek and about 4 miles downstream from 

Tuscarora. 
Records available.—July 22, 1910, to December 31, 1912. Data also in annual 

reports of State Water Supply Commission, New York State Conservation Com- 

mission, and State engineer and surveyor, State of New York. 

Drainage area.—67 square miles. 

Gage.—Staff, fastened to a pile on the right bank directly back of and across from the 
Craig Colony power house; used for low-water readings. Chain gage installed 

October 25, 1910, on upstream side of second bridge; used since that date. Gage 
read twice daily. The zeros of these gages are not set at the same datum. 

Channel.—Sand and gravel; shifts at high stages. 
Discharge measurements.—At high stages made from either bridge; at low stages, 

by wading. 
Winter flow.—Relation of gage height to discharge affected by ice. 
Accuracy.—Discharge rating curves somewhat uncertain because of shifting channels. 

Estimates as published only fair. ;
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Dischage measurements of Keshequa Creek at Sonyea, N. Y., in 1912. 
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¢ Made by wading below gage. a Made under complete ice cover. 
b Obstructed by ice. d Made by wading 1 mile above gage. 

Daily gage height, in feet, of Keshequa Creek at Sonyea, N. Y., for 1912. 

[E. E. Reynolds, observer.] 
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Nore.—Relation of gage height to discharge affected by ice Jan. 6 to Mar. 17. 

5 1572°—wsp 324—14
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Daily discharge, in Second-feet, of Keshequa Creek at Sonyea, N. Y., for 1911-12. 

  

  

    

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

1911. 
ee ms SE a 68 72 51 13 4 3 8 12 14 30 
letras 53 60 65 14 3 3 5 36 13 32 
Be ee Sin 53 78 65 14 4 4 4 14 12 23 

Se een 53 68 51 10 5 10 5 13 12 18 
Bis «ste cies mathe vw 53 430 39 9 3 6 6 12 12 14 

0. vena tnnNnns 41 285 30 9 4 4 18 12 14 26 
ep te Cee walt 36 245 39 9 6 6 10 203 32 26 

Serer ders sa es 41 137 36 9 7 5 355 41 41 36 
ni hina 60 128 30 8 5 4 330 32 43 43 

30.05 oe a, 355 119 26 8 4 4 113 21 36 47 

J ier SRT HUSA 515 100 26 8 4 4 28 30 26 47 
1 SE Sa ea RT 670 68 26 9 4 4 36 32 26 108 
13 naa.) 405 56 20 23 4 3 28 30 28 458 
$d re hie, 330 53 18 14 2 3 14 23 26 128 
NS dees 210 51 18 12 3 4 14 14 26 175 

38... eiiiesiinea, 128 47 18 9 3 4 8 14 30 128 
Yaoi ct aan 68 51 20 8 20 5 6 12 32 149 
A oe et shina a 60 53 18 8 14 4 6 14 192 78 

65 53 18 6 5 4 Jy 14 265 47 
68 53 14 5 4 4 5 14 41 26 

68 53 12 6 5° 3 5 14 41 26 
137 53 10 6 6 3 5 18 41 28 
108 53 13 6 6 2 6 15 41 169 
93 51 41 6 5 2 5 14 330 51 
68 47 26 5 4 7 4 14 159 36 

20: ia ar evr Een be 72 47 21 4 6 8 6 13 41 36 
of BR SEN SR Eh 485 47 13 3 6 6 7 12 36 113 
OSs She tvs Terie eds 203 41 9 8 6 26 8 12 43 53 
DY trees tt ssa 93 30 7 4 3 18 8 12 68 36 
SOL ce st ah 100 26 6 4 2 21 14 12 36 36 
Blo iu tetas iunsien 78 is cernen Tink 3 Ld Balen 36 

1912 
SELENE BOER 90 485 95 15 3 3 11 9 10 18 

Dele ci sin dt lea a as 80 735 65 14 3 5 23 8 8 21 
Bes ude es 80 217 48 12 3 9 34 6 10 55 
ce ss seh se 80 65 38 11 3 6 17 6 10 43 

Ape a rT A 80 670 31 11 5 6 8 5 10 160 

Bc ccs trans nstsast 80 430 34 11 7 5 6 4 10 426 
es ES 80 950 34 10 5 5 5 4 14 80 
ais Cat yes 80 533 27 10 3 5 4 5 40 38 
er a ec ae os 70 195 27 7 2 3 3 5 65 25 

70 185 27 6 16 5 3 5 43 25 

60 137 20 6 25 3 3 7 31 21 
60 155 17 8 38 5 3 6 15 16 
50 177 27 8 12 5 3 8 14 11 
50 140 29 7 23 5 3 7 14 8 

500 190 29 6 12 4 9 6 14 8 

160... 0. dad, 750 155 154 4 8 3 23 5 12 9 
SY I Ne ER 600 102 178 5 7 3 20 8 11 10 
18 ie en 530 102 75 6 5 5 15 8 11 10 
10. cede hn 470 97 43 5 3 5 9 7 11 11 
20, casei a basa 365 87 40 6 4 4 5 8 11 16 

DY ait caret 55 58 29 5 3 6 4 23 10 14 
PD sisi wrens 48 73 40 5 3 8 4 20 10 10 
Deen see rs Whe 40 122 29 5 5 5 4 31 10 8 
oh vs ists 29 82 29 5 3 4 8 43 10 11 
Oe i eis Se a ie 27 73 18 8 4 4 8 18 n 16 

20. ee ais 20 55 14 7 10 8 7 14 11 20 
Dea snare en 340 48 10 5 6 6 6 11 17 17 
fi ie tae Paruiet 29 11 3 3 6 5 10 17 10 

2D, chro edie iiss 1,250 160 15 3 3 5 6 8 17 16 
80. ete seen ve 405 212 18 3 3 4 92 8 18 16 
Bl. eigec ele be 405 1......4 189... .5..; 3 Bice tists 9... 14                     
  

Nore.—Daily discharge for the open-water period in 1911 and 1912, except Apr. 8-30, 1912, determined 
from two fairly well defined rating curves, one applicable Jan. 1 to Dec. 31, 1911, and Mar. 30 to Apr. 7, 1912, 
and the other Jan. 1 to Mar. 29 and May 1 to Dec. 31, 1912. Discharge Apr. 8-30, 1912, obtained by the indi- 
rect method for shifting channels. Discharge Mar. 1-17, 1912, estimated by means of measurements made 
during the period and from climatologic records. 

\
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Monthly discharge of Keshequa Creek at Sonyea, N. Y., for 1911-12. 

[Drainage area, 67 square miles.] 

  

  

  

  

   

Discharge in second-feet. charge econd-feet Bano & 

epth in 
Month. inches on [ACCU 

Per drainage |T3¢Y- 
Maximum. | Minimum. | Mean. | square ag 

mile area). 

1911 
Mare... La. Cl eens ie Sh 670 36 156 2.33 2.69 1D. 
APM... Sere 430 26 88.5 1.32 1.47 {'B, 

Li de Re SO Ae HERR CR Nt Nel nr 0 65 6 25.6 382 44 | B. 
ID ssn ave sidan s nse i spans 23 3 8.6 128 14 | C. 
JBI ei de a 20 2 5.2 078 09 | C. 
August...... 26 2 6.2 092 nw irc, 
September 355 4 35.8 534 60 | B. 
October. ............ 203 12 24.0 358 41. 1B, 
November 330 12 58.6 .875 98 | B. 
DEGEIDOT. «onan sie ssa nz tot samara nals 458 14 72.9 1.09 1.26; B. 

1912 
MPR. il si a A a el da i 237 3.06 3.581 D. 
APP ie ais a ree ena 950 29 224 3.34 3.73 | D. 

BY oer: Ties di LL ALA RR 178 10 40.9 610 70 | B. 
June. .... 15 3 71 106 12 | C. 
July.....: 38 2 7.5 112 13.0°C. 
August... ...00.0 9 3 4.9 073 08 | C. 
September 34 3 8.9 133 15] C. 
0CIODAE od. cass oc ini ia se ent 43 4 10.4 155 18 | C. 
NOVOMIDOE. 5. iin ni dimnns a sv nnaetts 65 8 16.5 246 27 1 GC. 
DOCEITDET .. sl. «asm iis vent ov aiming dmg 426 8 37.5 560 65 | B.             
  

CANADICE LAKE OUTLET NEAR HEMLOCK, N. Y. 

Location.—In outlet at foot of lake. Canadice Lake is tributary to Genesee River 

through Hemlock Lake outlet and Honeoye Creek. 
Records available.—April, 1903, to December 31, 1912. Data also found in annual 

reports of the New York State engineer and surveyor and the reports of the city 

engineer of Rochester, N. Y. 
Drainage area.—12.6 square miles, of which 0.7 square mile is lake surface. 

Gage.—Hook, in channel above gate. 
Discharge measurements.—Outlet is measured over a standard, thin-edged weir 

with a 5-foot crest and two end contractions, so arranged with needle timbers at 

the ends that the length may be increased to 14.96 with no end contractions during 

high water. The weir crest stands 3 feet above the stream channel and is never 

submerged by backwater. Two additional rectangular gates, each 1 foot square, 

with three complete contractions and a fourth partial contraction at the bottom, 
afford by-passes during high water. The depth of water on the weir is read each 
morning to hundredths of a foot by means of the hook gage. Each change of 

the gates is also noted. Corrections are made for velocity of approach for the 

higher stages. All computations are made by the Francis formula. 
Diversions.—No water is diverted from Canadice Lake above the station. 

Artificial control.—The outflow of the lake at the dam above the weir is controlled 
by the gates. 

Winter flow.—The pool above the weir is free from ice throughout the winter. 

Accuracy.—Records are considered excellent. 
Cooperation.—The observations and computations are made by engineers of the city 

engineer’s office of Rochester, N. Y., under the direction of E. A. Fisher, city 
engineer, and John F. Skinner, principal assistant city engineer.
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Monthly discharge of Canadice Lake outlet near Hemlock, N. Y., for 1912. 

[Drainage area, 12.6 square miles.] 

  

  

  

  

      

Discharge in sec- 

ond-feet. Run-off | Mean ele- 
(depth in | vation of 

Month. inches on | lake above 
Per drainage | low water 

Mean. square area). mark. 
mile. 

Feet. 
LY RRR EE pipe RN I TL Ste A 9.788 0.777 0.90 1.277 
BODY cries i tes er dey id an A te es 8.443 . 670 72 . 864 

16. 338 1.30 1.50 1.599 
48. 852 3.88 4.33 2.873 
15. 062 1.19 1.37 2.633 
9.492 «753 84 2.017 
7.584 . 602 69 1.468 
5.297 .420 .48 .952 

SO DLCINDIOT as vie ssn er uidie st ses s vena tnos rnsn siti doe = nisin e 5.198 .413 . 46 . 884 
JE Sr A eC SG SRC I Se a 5.630 . 447 .52 L741 
Ile ah bo i ee AE Ga Ch Cd Be SA SR Re 6. 547 . 520 .58 . 661 
ID OOOINIBOR. vii ais srs sisnd ols yams s sain rs ss SiS SEL 7.217 .573 . 66 1.138 

PRETO «+ diss solasial sine dnninnmmnsintnn sss dss ninle vs 12,115 . 962 13.05 1.430     
  

Nore.—Leakage through and under weir measured in May, 1912, and found to be 0.6 second-foot. This 
amount has been added to the weir records for the whole year. 

OWASCO OUTLET NEAR AUBURN, N. Y. 

Location.—On the farm of George Ridley, 33 miles below the State dam at the outlet 
of Owasco Lake, 2 miles below the center of the city of Auburn. 

Records available.— November 17 to December 31, 1912. 

Drainage area.—206 square miles. 

Gage.—Gurley automatic water stage register installed over a concrete well 3} feet 

square and 6 feet deep (inside dimensions) and sheltered by a concrete house 
5 by 6 feet (inside dimensions). The gage well is connected with the river by a 
4-inch cast-iron pipe. : 

Channel.—The gage heights registered by this gage are controlled by a low concrete 
weir located a short distance below the gage. The crest of this weir is 1 foot 
wide and the slopes of both upstream and downstream faces are 0.5 : 1. A small 

horizontal apron was built on a level with the bed of the stream, extending down- 

stream 2} feet from the toe of the dam. The left-hand end of the dam, for a dis- 
tance of 50 feet, has a mean elevation of gage height 1.28 feet; the remaining 50 

feet of the crest of the dam is at gage height 2.12 feet. 

Discharge measurements.—Made by wading directly opposite the gage at low stages 
and from a cable and car at the same section at high stages. 

Winter flow.—No data. 

Diversions.—An average flow of about 10 second-feet is pumped from Owasco Lake 

for the municipal water supply of the city of Auburn. It is not known what pro- 
portion of this gets back into the stream above the gaging station. 

Accuracy.—Discharge measurements already made have been very consistent and 

estimates are excellent.
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Discharge measurements of Owasco Outlet near Auburn, N. Y., in 1912. 

69 

  

  

Gage Dis- 
Date. Hydrographer. height. | charge 

Feet Sec.ft. 
BEDE, 22. CC, COVELL vi i= Joie cn vnunet ss ous mn nmol nes d mms tee Sn dt HE Bn sds Se wwf due cna gs 111 
Nov. 21a -G. TH Canfleld. o.oo iain Ta catia bbadi cd bn 00 dade ds Jar 2.53 319 

224|..... 1 Ty NI Oy Pei i Nr SUNN WD aa SRE YR 2.53 318 
234i..... AO. ee ve i Le Qed ere hy We dla a ne ae Sines nein yo tend fe 2.73 418 
24a..... 0 de Ul isd ire nn iva Se a smn Sas Ay Sa Pee LE nine be SF kan niin 1.88 79.3 
Lo QO. vinnie s 05 Savile a an ns nies vs smn lev air 5 tai vee mele So ae FS die cir 2.14 147 
2801. .... 0. ae BE a i a il ee es ad eee AE Be ie, 1.46 9.7 
286. 0 cme si LR a aan + ak a AE mR 5 ie ae ee ie ee die thes 3 ial 1.44 8.4 
30a. ;..- 0. da ee a el dete BL GL Lee 2.75 436       
  

a Made by wading at gage. 
b Made by wading 60 feet below gage. 
¢ Made by wading 200 feet below gage. 

NoTE.—At the time measurement No. 5 was made the low-water section of the control was just full. 

Daily gage height, in feet, of Owasco Outlet near Auburn, N. Y., for 1912. 
  

  

    

Day. Nov. Dec. Day. Nov. Dec. Day. Nov. Dec. 

ahi ae sain nein wills 1.88 2.61 2.45 2.41 
Die oer nnn sa) enn nee 2.51 2.60 2.48 2.40 
Diels sis x biwisins sifu sede 2.48 2.52 2.45 2.42 
Lew nssarsnnrsialesemanns 2.46 2.27 2.06 2.42 
Dis seit dni nnn iene nnd 2.48 1.66 2.50 2.39 

Be hemes enn as 28 1G isin ain ana S nn ee 2 07.1528. cv teaianiv isle 2.46 2.40 
evn visas tiie dies eae FB 1 AT. sii idee 1.59 D134 27 visi ve nddot 2.54 2.38 
Skins nares ic]s simu mm 2450 18. naan 2.37 eal WB stint iagy 1.75 2.39 
De sca danas 2.30 0:10. cesic vinnennss 2.28 2.4L AEG) Es eee 2.34 2.33 

HO i Sf Tens 2.041300. vi. ie end 2.36 BAL BO «sav ven 2.19 2.36 
: Bl. cvniaine sons ses]as 2 uisisias 2.38                     

  

NoteE.—Mean daily gage height obtained by averaging hourly readings for each 24-hour period. 

Daily discharge, in second-feet, of Owasco Outlet near Auburn, N. Y., for 1912. 

  

  

              

  

    
  

  

  

  

Day. Nov. | Dec. Day. Nov. Dec Day. Nov. Dec. 

doe cnrsnnnnonalt denabns LR ING In SARC Cl), alain 358 278 259 
Beicc sae cutis es pe we wd 808.01 AD ce A ented and 353 293 255 
Dace rtsmtiawnanbine mnie 203 i 18. .... cn. a.nd et ug 313 278 264 

or denis anise ore weno. 283 Held. oas aves. en 198 125 264 
Dicinas ein minin's vs n)msnin Sus R03 11. 15... viet eit seein 37.4 303 250 

Bens divinssal civiias SAS Oe. viii alie its 128 20usi undid dunia 283 255 
ah sim dan dorsi ao nm nen Lv RE ARE SE 26.5 144 hin adna 323 246 

I ARR dat MRARIE A 27S | U8. uu. cal 241 259 2S. 52.7 250 
0 cee ci eae. 2500) YO... ete 202 273 20 ici annenannie 228 223 

BO 2s dian fi sen B73) 205s savaunantnas 237 259 SLT ae 166 237 
Dla Bh sais aidns wens elem 246 

NoTE.—Daily discharge determined from a well-defined rating curve. 

Monthly discharge of Owasco Outlet near Auburn, N. Y., for 1912. 

[Drainage area, 206 square miles. ] 

Discharge in second-feet. 
2 al 

epth in 
Month. inches on [AcCU- 

: Per drainage |T2°Y- 
Maximum. | Minimum. | Mean. | square g 

nile. area). 

NOVOMDOr 17-80... cnous iis misicasas vines 323 a26.5 217 1.05 55: ‘A. 
Becembier:, .. ooo it nea 373 a3’.4 256 1.24 1.43 | A.               

a Sunday.
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ONEIDA RIVER AT CAUGHDENOY, N. Y. 

Location.—At Caughdenoy, about 6 miles above the old Euclid station at Oak 

Orchard State dam, half a mile below the mouth of Caughdenoy Creek (which 

enters from the north) and 5 miles below Lake Oneida. 
Records available.—August 30, 1902, to December 31, 1909 (at Euclid); January 1, 

1910, to December 31, 1912 (at Caughdenoy, which replaces the Euclid station). 

Data published also in annual reports of New York State engineer and surveyor. 
Drainage area.—1,377 square miles. 

Gage.—Staff, about 150 feet upstream from the dam, on the right-hand side of the 

stream. 

Discharge measurements.—Discharge measured over a masonry dam 415 feet long, 
completed at Caughdenoy during the summer of 1909. This dam has a practically 
level crest at elevation 369.4 feet, and an ogee cross section with a slope or batter 
on the upstream portion of the crest of 1 foot rise in 2 feet horizontal width. The 

The discharge 

over the dam has been computed from formulas derived from United States 
Geological Survey experiments on a dam of ogee cross section similar in form, and a 

correction has been made for velocity of approach. 

Diversions.—During the summer, and also to some extent during the winter, water is 
diverted past the left-hand end of the dam through the Caughdenoy lock. An 
estimate of the amount of water so diverted has been made and included in the 

downstream part of the crest is rounded, with a radius of 3.24 feet. 

calculated discharge of the river. 
Cooperation.—Records furnished complete for publication by the 

engineer and surveyor. 
New York State 

  

    

Daily discharge, in second-feet, of Oneida River at Caughdenoy, N. Y-., for 1912. 

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

Loita 6,921 | 4,356 | 1,303 | 453 | 570 | 1,703 | 1,703 
De 6,496 | 3,858 | 1,282 | 480 | 659 | 1,945 | 1,945 
A 6,276 | 3,728 | 1,219 | 570 | 659 | 2,021 | 1,703 
fol... 6,082 | 3,858 | 1,219 | 570 | 570 | 2,021 | 1,824 
Sy 5,696 | 3,793 | 1,282 | 659 | 659 | 1, 1,776 

GLa a. 5,322 | 3,728 | 1,240 711 659 | 2,072 | 1,703 
Iii is 5,138 | 3,258 | 1,219 | 746 | 659 | 2,072 | 1,621 
SLi 4,958 [2,922 | 1,199 | 659 | 746 | 2,021 | 1,703 

eens inns 4,584 | 3,106 | 1,119 | 711 | 832 1,945 | 1,824 
0 4,222 | 2,710 | 1,000 | 659 | 832 | 1,824 | 1,872 

Mate. aii. 4,054 | 2,600 815 659 832 | 1,703 | 1,945 
12a a 4,662 | 2,545 | 851 | 570 | 746 | 1,703 | 2,072 
15. 4,356 | 2,490 | 815 | 659 | -832 1,703 | 2,463 
ERR 4,021 | 2,600 | 888 | 412 | 832 1,512 | 2,330 
Bait. 3,956 | 2,545 | 1,000 | 412 | 926 | 1,512 | 2,072 

oir iidn 4,054 | 2,436 | 926 | 480 | 1,019 | 1,566 | 2,198 
at 4,188 12,3301 780 | 570 11,119 | 1,621 | 2,330 
38. 4,188 | 2,278 | 780 | 659 | 1,119 | 1,566 | 2,330 
Da. 4,154 | 2,224 | 641 | 659 | 1,159 | 1,566 | 2,384 
20, riences inate 4,356 | 2,122 | 746 | 570 | 1,079 | 1,621 | 2,384 

arin 4,584 | 2,072 659 570 | 1,079 | 1,703 | 2,330 
RR 4,923 | 2,021 | 641 | 659 | 1,219 | 1,621 | 2,330 

DB sianins rains 4,584 | 1,945 | 605 | 570 | 1,282 | 1,512 | 2,384 
EIR 3,858 | 1,800 | 534 | 570 (1,824 | 1,621 | 2,330 

BS ses Shapes ens 4,356 | 1,676 | 498 | 570 | 1,703 | 1,824 | 2,330 

20.2% evnours 4,021 | 1,676 | 480 | 534 | 1,824 | 1,872 | 2,278 
as 3,801 [1,676 | 480 | 480 | 1,945 | 2,021 | 2,198 

aire 3,728 | 1,621 | 480 | 570 | 1,872 | 2,072 | 2,330 
A 3,801 | 1,621 | 480 | 480 | 1,945 | 2,072 | 2,600 
RTE 4,054 | 1,530 | 480 | 480 | 1,996 | 2,021 | 2,600 

Bl. lesan. 3,884. ... 480 | 480 |....... Lost. 0                           
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Monthly discharge of Oneida River at Caughdenoy, N. Y., for 1912. 

[Drainage area, 1,377 square miles.] 

  

  

  

  

Discharge in second-feet. Run-off 

(depth in 
Month. inches on 

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

mile. y 

January. 2. een Se 3,728 1,703 2,559 1.86 2.14 
A Re 1,621 1,019 1,343 975 1.05 
C0 FO RR Rn TER Dh BIRLA JRL 4,154 1,240 2,145 1.56 1.80 
ADH. oii sb i dei ei siP aa as 10,308 4,958 17,712 5.60 6.25 

BY desde ie nevada ta Ss de 6,921 3,728 4,627 3.36 3.87 
TURE... 8 rE 4,356 1,539 2,571 1.87 2.09 
JY il So panns sss abet dans ih Te ee de awe 1,303 480 843 612 706 
AUBABE ot iit ees seid Si SN 746 412 575 418 482 
BOBICIADGE. oo. och hh vs snes ime vs x Soars Yen 1,996 570 1,107 . 804 . 897 
OCIODET nc ian sic mares dun ses uth cus es varel 2,072 1,512 1, 804 1.31 1.51 
NOVOMDEr. . .. iva dr i a 2, 1,621 2,130 1.54 1.72 
December. ... 3... de ANN 6,716 2,463 3,117 2.26 2.61 

TQ YOM sia asv sis bn esmibin wie vobibiiialons 10,308 412 2,540 1.85 25.125           
  

SALMON RIVER AT STILLWATER BRIDGE, NEAR REDFIELD, N. Y. 

Location.—On Stillwater highway bridge, 6} miles by road east of Altmar, one-fourth 
mile above the proposed dam of the Ontario Power Co., seven-eighths mile below 

Pennock Brook (coming in from the right), and 7 miles below the mouth of North 

Branch (coming in from the right). 
Records available.—June 24, 1911, to December 31, 1912. 

Drainage area.—191 square miles. 
Gage.—Chain, attached to upstream side of bridge; datum unchanged. 
Channel.—Small stone and gravel. 
Discharge measurements.—Made from the bridge or by wading. 
Winter flow.—Relation of gage height to discharge affected by ice. 

Accuracy.—Conditions for making measurements and records are good. 

Cooperation.—Gage heights furnished by the Ontario Power Co., Niagara Falls, 
N.Y. 

Discharge measurements of Salmon River at Stillwater Bridge, near Redfield, N. Y., in 1912. 

  

  

    
  

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

Feet. Sec.-ft. 
LESTE Ll VE NORTON a I RSL RA Cu ph Se DRS 3.55 325 
Mar. i 1300. 8 DI GO ar. . LL ina ite dea ds aninm ain sens sm la ley sr Cw dre wiman wins 52.81 205 
Apr. '16]-.-.. QO. Lec Ue cals na ae se mens Sd a en aR Es Slee Sd rm CS €9.76 7,040 

180, 5, AO, coi neta cL A Sl rsa Sa re de ad A SE a7.89 4,430 
Ocl: 16:1 J. CG. Mathers... oud. Jc din sins vl a TU i sant de Aa nas ssh sda ds 2.65 312 

a Measurements made under complete ice cover. c Staff gage, 4.88. 
b Staff gage, 0.83. d Staff gage, 3.85.
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Daily gage height, in feet, of Salmon River at Stillwater Bridge, near Redfield, N. Y., 

  

  

  

Jor 1912. 

[A. Hall and Ralph Lindner, observers.] 

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

aan $0 lice i aalenuness 5.3 5.21 4.4 1.72] 1.571 1.681 4.8 2.75 2.2 
2 rade SD ene [eves 5.4 5.1] 3.8 1.707 1.55) 1.721% 4.9 2.95 3.6 
Bene sires Be occ svennanans 5.1 5.0 4.0 1.70 [1.74 1.08: 3.8 2.8 7.4 
Bil at ded AD es een] enilven 4.8 4:61 3.7 1.90 :-1.82) 1.80; 4.4 2.65 5.9 
Diciveiiiidines Be |S uinss sa] emnnsen 4.5 4.3| 3.3 1.951 -1.764 1.907 4.2 2.5 4.7 

0. ie deanna B00 5 als enews 5.8 4.5 3.0 1.84 051.71 7 2.35,-3.3 2.5 5.2 
tesa: S83... x 3.0 7.6 4.71 2.9 1.76 { 1.62] 2.05; 2.95 | 3.2 5.7 
Sense tnt sie SU ees ain smn 8.2 4.212.651 21.70.4..1.01 | 1.98] 2.65%:5.7 4.6 

Bd cated, Sud eee ed aril 7.0 4.0} 2.5 1.6007 1.50 1.86. 2.5 5.4 3.8 
30 rin Sid leat deel Ses 5.9 3.81 2.4 1.644 3.03 Y.02) 2.7 4.6 3.7 

Al ithe D0 sh snl vamass 5.5 3.53 2.3 1.62 2.50} 2.35| 2.8 3.9 3.4 
10 ec ieteain. S98 Nears sos “Yaisnen ss 5.0 3.9{ 2.251 1.620.225] 2.651 2.75.35 3.5 
13. cri Prise Be 2i)-s dane 2.8 5.1 4.3 | 2.3 1.621:2.101 2.20 {3.7 3.4 3.6 
I dies Sei I she waa wien 2.8 6.4 43: 225% 1.77 7 2.001 2.001 3.3 4.6 3.6 
Aoiese ot Vunnn ele deta en]een sen 3.0 9.0 3.94 2.15: 1.70:7-°1,98 4 1,08 2.95] 4.6 3.4 

20. eee init. le cin di] svie as 3.8| 10.0 8.9). 22 1.92] 1.82] 4.00] 2.65] 4.2 3.4 
3.9 9.8 50| 2.9 1.727.174} 2.95123 3.5 3.2 
4.3 7.9 9.51 2557 1.64; 1.714 2.50; 2.4 3.3 3.1 
4.4 8.1 4.3 | 2.3 1.671 1.8000:9275% 28 3.0 4.0 
4.5 6.2 3.91 2:15) 2.641 1.77 11-2. 45(. 3.4 3.0 4.8 

4.2 5.9 61-21 1.76 11.744 2.404 3.0 3.1 4.5 
4.2 7.0 6.4] 2.05] 2.35] 1.84] 2.35] 2.7 3.3 4.2 

DS endo ave cia 4 Seles winnaar ale 4,0.1-10,1 5.3, 198: 1.951 1.82% 2.50.1 3.1 3.3 3.9 
Pd sissies anne) eens 3.9 7.0 430 1.92% 1.30 1.85: 4.70| 4.2 3.2 3.7 
evden Cn eni]ten vane 3.55 3.7 5.8 42| 1.88] 1.68] 1.86 | 4.80 | 5.4 3.2 3.4 

D0 ir ea nda ma sat i Sad a 3.3 6.2 3.6 1.84] 1.66 | 1.88) 4.20 5.0 3.1 3.7 
aie sn nti wd a nina a) mae vas Ln 3.4 7.0 3.2; 1.80] 1.66 2.25] 3.40; 4.6 3.0 3.4 

De ee el ear eae, 3.6 6.8 3.0 1.781 1.68} 2.05 2,85 3.9 2.8 3.0 
20 ier rns ssne rs rans 3.4 4.2 5.6 5.7 | L788 5:1.00. 1.87] 3,20] 3.4 2.6 3.0 
Bese rea taie] hala we 5.0 5.0 6.6: 1.757 1.60} 1.76! 2.8071 3.0 2.4 3.3 
Bact te rae] sae es vais 9:0 |v nes Gel faa 1.57 2.68 (.....u¢ 2.8 lu ueiine 3.9                         
  

Nore.—Relation of gage height to di 

Daily discharge, in second-feet, 

scharge affected by ice Jan. 5 to Apr. 4. 

of Salmon River at Stillwater Bridge, near Redfield, 

  

    

N.Y, Jor 1912. 

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

99 72 91 | 1,160 340 200 
95 68 99 | 1,220 396 598 
95 103 91 672 353 | 3,780 
95 118 126 935 313 | 2,050 

144 106 112 840 274 | 1,100 

122 97 236 500 274 | 1,440 
106 81 166 396 469 | 1,870 
95 79 151 313 | 1,870 | 1,040 
93 75 1: A268 «974 [3 672 
84 140 138 326 | 1,040 634 

81 274 236 353 712 532 
81 212 313 340 564 564 
81 177 200 634 532 598 

108 155 155 500 | 1,040 598 
95 151 151 396 | 1,040 532 

138 118 754 313 840 532 
99 103 396 274 564 469 
84 103 274 249 500 439 
90 114 340 353 410 754 
84 | 108| 262( 532 410] 1,160 

106 103 249 410 439 985 
236 122 236 326 500 840 
144 118 274 439 500 712 
114 124 | 1,100 840 469 634 
91 126 | 1,160 | 1,600 469 532 

88 130 840 | 1,290 439 634 
88 212 532 | 1,040 410 532 
82 166 367 381 353 410 
77 128 469 249 300 410 
77 106 353 410 249 500 
72 Opis aes 333 \femeien ss 712                           

  

NotE.—Daily discharge determined from a well-defined rating curve. 
from a rating curve based on measurements made with ice present. 

Discharge Apr. 1 to 4 determined
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Monthly discharge of Salmon River at Stillwater Bridge, near Redfield, N. ¥., for 1912. 

[Drainage area, 191 square miles.] 

  

  

  

  

  

Discharge in second-feet. charge in second-feet Rumot 

epth in 
Month. ee on |Accu- 

Per drainage |T2Cy- 
Maximum. | Minimum. | Mean. square Tang 

mile. ? 

JOAUPY ci onde a haat rate a 4s Sha alse + aia nla Ars able ine meine 28 250 1.31 1,51 | C. 
Febuary... uit lait tail tes ssn ¥als dans sins SZ hai Sate bie sine 200 1.05 1.13; C. 
March 323 1.69 1.95 | C. 
April.........: oR. ve 2,950 15.4 17.18 | A. 

BY eines is 3 = 1,130 5.92 6.82 | A. 
Sutte. naa ey a 293 1.53 1.714 A. 
JAY. Coil ee bn 101 .529 0118, 
August 125 .654 «03 |B. 
September 1,160 333 1.74 1.94 | A. 
TT En Si vy EN 1,600 249 578 3.03 3.49 | A. 
November... 5 Liu. cui den. haba ove 1,870 249 589 3.08 3.43 | A. 
DEOMI. ss aes sons sla ioini em mip ins 3,780 200 854 4.47 515] A. 

The Year... .csuis detection sina 7,520 68 642 3.36 45.67             
  

Note.—Discharge Jan. 5 to Apr. 4 determined by means of a curve applicable to flow under ice cover, 
and climatologic records. 

Mean discharge Jan. 5-31 estimated 210 second-feet. 

8 SALMON RIVER NEAR PULASKI, N. Y. 

Location.—At a highway bridge known locally as Fox’s bridge, about 24 miles above 
the village of Pulaski, 2} miles above Trout Brook (coming in from the left), and 
64 miles above the mouth of the river. 

Records available.—September 5, 1900, to June 30, 1907; August 16, 1908, to Decem- 

ber 6, 1908; July 14, 1910, to December 31, 1912. Published in reports of the New 
York State engineer and surveyor, State of New York Water Supply Commission, 

and Conservation Commission. i 

Drainage area.—260 square miles! (measured on United States Geological Survey 
topographic sheets). 

Gage.—A chain gage was installed July 23, 1902, the zero of which is 1.20 feet below 
the zero of the original staff gage, which was attached to the upstream end of the 

center pier of the bridge and was read from September 5, 1900, to the winter of 

1901-2, when it was destroyed by ice; datum of chain gage unchanged since 
established. 

Channel.—Gravel; fairly permanent. 

Discharge measurements.—Made either by wading or from the bridge. 
Winter flow.—Relation of gage height to discharge affected by ice. 
Accuracy.—Open-water curve well developed. Published data considered good. 

Discharge measurements of Salmon River near Pulaski, N. Y., in 1912. 

  

  

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

Feet. Sec.ft. 
Apr. 130 CS. De GOEL. cx: foc Bersted bt dh ed ee i ra od 2 4.78 2,050 

7... Ee aR VE SE Ss 7.45 9,430 
Oct. 180 7.6. Mathers... .... ho i ab da RU a el al 3.00 314       
  

* Drainage area revised.
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Daily gage height, in feet, of Salmon River near Pulaski, N. Y., for 1912. 

[Seymour J. Fox, observer.] 
  

  

                          
  

  

  

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

6.6 4.6 4.35; 2.601 2.40] 2.50¢ 4.5 3.220 3.15 
5.2 4.5 3.9 2.58.2.40 12.50 1-4.45; 3.22 8.42 
4.9 4.5 3-85: 2.58 42.601 2.507 3.9 3.25 59 
4.4 4.3 3.9 2.551 2.62% 2.60) 4.0 3-151:52 
4.5 4.1 3.051 2.60; 2.55 2.60] 41 3.15 | 4.5 

5.4 4.151 3.451. 2.65% 2.50} 3.02] 3.6 3051 4.3 
6. 6 4.251 3.38] 2.68) 2.48] 3.00] 3.3541 3.2214.0 
6.9 4.05 1°.3.28¢ 2.60: 2.421 2.80 8.25: 5.1 4.3 
5.9 3.9 3.181 2.55 2.40] 2.65 3.10 | 4.8 3.6 
5.4 3.751305) 2.50; 2.484 2.58} 3.15 | 4.4 3.6 

5.2 3.6 3.007 2.500 3.120 2.851 3.25 4.0 3.45 
4.751 3.557 3.02 2.50 2.904 3.251 3.20¢ 3.75} 3.30 
4.85 4.05] 3.05 2.48) 2.75] 2.95] 3.6 3.6 3.40 
5.5 4.057 3.00; 2.50) 2:75] 2.80] 3.55] 4.2 3.55 
7.0 3.81" 2.90] 2.55 2.72 2.80] 3.32 45 3.55 

5 3.75 :2.92:72,68.% 2.60) 3.651 3.184. 4.1 3-5 
72 4.5 3-307.2.627 2521 3.381 3.05; 3.75% 3.38 
6.3 4.8 3.10} 2.52 | 2.42} 3.08] 2.95}! 3.65 3.40 
6.5 4.2 3.02¢f 2.50| 2.50 3.02}! 3.05} 3.40 4.0 
5.6 3.9 295 2.48; 2,521 3.05} 3.48; 3.45! 4.2 

5.3 51 2.90; 2.521 2.501 3.00{ 3.30] 3.5 4.15 
5.9 5.7 2.821 290 2.50, 2.95] 3.15; 3.5 3.95 
7.4 4.6 2.80.1.2 75.250 2.92 1 3.121 3.55) 3.8 
6.0 4.2 2.751 2.60 2.58 41 3.9 3.9 3.8 
5.2 4.05] 2.72 2.50; 2.60) 4.3 4.5 3.6 3.5 

5.3 3.8 2.68; 2.50: 2.68 4.1 4.4 3:9 3.40 
5.6 3-551" ‘2.65% 2.50) 2.701 3-7 4.2 3.5 3.40 
5.6 3.4 2.66 2.421 2.70] 3.32] 3.95} 3.40! 3.36 
4.9 4.9 2.05 2.4210 2.651 :3.2 3.5 3.28.1.3.28 
4.6 5.0 2.60} 2.40 2.60] 3.5 3.383) 3.35} 3.3% 

owas 5.2 lane 2 200. BDO 3,83 

Nore.—Relation of gage height to discharge affected by ice Jan. 7 to Apr. 1. 

Daily discharge, in second-feet, of Salmon River mear Pulaski, N. Y., for 1912. 

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

152 88 118 | 1,680 479 432 
145 88 118 | 1,620 479 620 
145 152 118 | 1,020 500 | 4,250 
135 160 152 1 1,120 432 | 2,750 
152 | 135 | 152] 1,220 432 1,680 
172 118 352 760 370 | 1,440 
145 112 340 570 479 | 2,240 
152 94 235 500 | 2,570 | 1,440 
135 88 | 172| 400 [2,090 | 760 
118 112 145 432 | 1,560 760 

118 413 260 500 | 1,120 642 
118 285 500 465 888 535 
112 213 312 760 760 605 
118 213 235 720 | 1,330 720 
135 200 235 549 | 1,680 720 

183 152 802 452 | 1,220 680 
160 125 591 370 888 591 
125 94 388 312 802 605 
118 118 352 370 605 | 1,120 
112 125 370 665 642 | 1,330 

125 118 340 535 680 | 1,280 
285 118 312 432 680 | 1,070 
213 118 296 413 720 930 
152 145 | 1,220 | 1,020 680 930 
118 152 | 1,440 | 1,680 760 680 

118 183 | 1,220 | 1,560 680 605 
118 191 845 | 1,330 680 605 
94 191 549 | 1,070 605 577 
94 172 465 680 521 521 
88 152 680 591 570 591 
88 1520 eos 479 eae ic 958                           

  

Note.—Daily discharge determined from a well-defined rating curve. Discharge Apr. 1 estimated.
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Monthly discharge of Salmon River near Pulaski, N. Y-., for 1912. 

[Drainage area, 260 square miles.] 

  

  

  

  

Di in -feet. ischarge in second-feet ; Runco a 

epth in 
Month. inehes on |AcCU- 

Per drainage |T8cy- 
Maximum. | Minimum. | Mean. | square g 

nite. area). 

FAUBEY 220 0a aeons rien a ous nwa nin ude ns salam sii ss sloss sions enone 340 1.31 1.511 C. 
BRODIE cous cross dese b ann ans sins Tt Slabs bin bas wu sinanimasnaes 270 1.04 1.12 1-C. 
MOTO... ic cas es donnasaasasnnaniass vnsisenys seni st rans losaienee in 440 1.69 1.95 C. 
ATITHL: 5.5 1 ocd cinta “silin's ne ads sla's wins wa'P ds 9, 660 1,560 4,150 16.0 17.85 | B. 
7 RCE Ee a ie INLD 3,770 5 1,510 5.81 6.70 | B. 

TONG, dient. i Bi eaten gens stains 1,500 152 450 1.73 1.93 | B. 
BW sais as cnn dnnive nnn naluibone sown dans snsns 285 88 137 .527 | +01 |B. 

ANTUSLE. oo navn sss da ghionmmnisbrns vesses 413 88 154 .592 .68 | B. 
SOPLOMBET. «css visas Sisin ns nniae sas snbasn 1,440 118 444 1.71 1.91 B. 
OCIODOT: vs iss fannie bn nieninn ss nisinnsbinny 1,680 312 783 3.01 3.47 | B. 
NOVBIIBOT. o.oo v i os omnis nanensvenn orn 2,570 370 863 3.32 3.701 8B. 
PecorIbBer:. ...ouu sieve si vinnastirresse 4,250 432 1,050 4.04 4.66 | B. 

THO JOOP. «sx ocx ans sssrsneiisestnne 9, 660 88 879 3.38 46.09             
  

Note.—Discharge Jan. 7 to Apr. 1 estimated from the discharge at Stillwater Bridge. Mean discharge 
Jan. 7-31 estimated 300 second-feet. 

ORWELL BROOK NEAR ALTMAR, N. X. 

Location.—At highway bridge 1} miles by road northwest of Altmar and one-eighth 
mile above confluence with Salmon River. 

Records available.—June 23, 1911, to December 31, 1912. 
Drainage area.—22.1 square miles. 

Gage.—Standard chain, attached to downstream side of bridge. 
Channel.—Curved above the bridge and current rather swift; bed composed of small 

stone and gravel; two channels above bridge, but one at gage. 
Discharge measurements.—Made by wading at low stages, from bridge at high 

stages. 

Winter flow.—Relation of gage height to discharge affected by ice. 
Accuracy.—The discharge rating curve has been fairly well developed; estimates 

good. 
Cooperation.—Gage heights furnished by the Ontario Power Co., Niagara Falls, 

N.Y. 

Discharge measurements of Orwell Brook near Altmar, N. Y., in 1912. 

  

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

Feet. Sec.ft. 
Apr. 13 1 C. 8. D0 GOIYOr «i... . cin ci sae daa tase Lae ade anand masala mrad eS niny 3.54 204 

173. ..04 rE RE GRRE TL RMR TL i SO CE SNE eile wi CLE aie 3.96 282 
Oct. 161 J. CG. Mathers... .... 0.0. sid ed ana het sins See iD ensign 2.13 26.1       
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Daily gage height, in feet, of Orwell Brook near Alimar, N. Y., for 1912. 

[Mrs. A. G. White, observer.] 
  

  

                          
  

  

  

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

3.70: 248) 2,651 1.91 1.90) 1.98} 3.2 2.25 2.35 
3.7% 2.421 2.5 L904 1.901 1.99 2.68.1 2.251 3.15 
3.40 1:12.38 1.2621 1.80 2.12 2.00) 2.42 2.20] 3.6 
3.200 2.84 2.5107) 1.90, 2.02] 1,987 2.601.218 2.85 
3.451 2.207 2.45) 1.90{ 2.00; 2.29 2.42 2.18; 2.64 

4.40. 2.887 2.35 | 1.2894 1.93 L198 2.32 2.18: .2.70 
5.1 240) 2.29] 1.55 1.95 1.96} 2.941 :2.48 1.9.70 
4.7 2.347 2.241 1.85 1.957 -1.95{ 2.18 3.1 2.58 
4.0 2847 2.20, 1.857 1.957 1.951 2.12 2.9% |. .2.40 
83.75] 2.32! 2.16} 1.34 2,02 2.02) 2.20] 2.69; 2.45 

5.5357 2.28. 2.1531 1.854 2.10} 2.2541 2.20) 2.48) 2.35 
3.40. 2.82 1-215 | 1.85] 2.02 2.201 2.25. 2.40; 2.38 
3.65| 2.5 2.14 1.82] 2.00} 2.12; 2.32} 2.40] 3.0 
4.1 2.484. 2,121 1,90 | 2,10} 2.04 2.22 3.13.4 2.72 
4.9 2.381 2.00] 1.85) 2.02) 2,16 2.18] 3.00] 2.62 

4.7 2.480 2,14 1.88) 2.00] 2.32 2.14] 2.68) 2.60 
4.2 2.820 2.35: 1.82 1.98; 2,18( 2.12.1. 2.55 2.52 
3.550 2,72| 2.18¢ 1.82 | 2.00¢{ 2.20) 2.20! 2.55 2.32 
3.7 2.51 | 210{ 1.807-2.08 1.2.22 2.22 92407 8.1 
3:1 2.406 2,10 .1.821 2.00 | 2.124 2.20 2.40] 2.7% 

2.99 3.457% 2.09 1,937 1.98) 2,03) 2.15] 2.387 2.70 
3.20 3.30} 2.04. 2.00} 1.987 2.05.0 2.157 2.35) 2.62 
4.0 2.30.4 2.00 92: 3.98, 2.30: 2.15% 2.357. 2.55 
3.3 2.6810 2.00% 1.90% 2.00 1 2.521 2.40 2.38% 2.55 
2908 2.50. 2.00 1.84" 2,00, 2.72. 2.78 | 2.40] 2.30 

2.79 2.441 1.961 1.807) 2.001 2.45) 2.795) 2.45: 2.45 
2.72 2.34 1.95 1.85 1:°2,15 + 2,829 2.701 2.42 2.38 
2621 2.201 1.95 1.1.82 2,12 2.221 2,52 | 2.34 [ ~2.30 
2.61 3.5 1.95 1.85 2.02 2.221 2.44 | 2.311 2.48 
2538 3.32; 1.92 1.8. 2.00: 2.0 2.32 | 2.35 | 2.40 

FAT 2008 Jel BE YOR ND, BD ei 205 

Nore.—Relation of gage height to discharge affected by ice Jan. 13 to some time in March. 

Daily discharge, in second-feet, of Orwell Brook mear Altmar, N.Y. for 1912. 

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

54 72 13 13 16 149 34 42 
49 56 13 13 17 76 34 142 
45 68 13 24 17 49 30 215 
42 57 13 18 16 66 29 98 
37 52 13 17 37 49 29 71 

45 | 42 13 16 16 40 29 78 
47 37 11 15 15 33 53 78 
42 33 11 15 15 29 134 64 
42 30 11 15 15 241 116 47 
40 27 11 18 18 30 7 52 

36 26 11 23 34 30 54 42 
40 26 11 18 30 34 47 45 
56 26 10 17 24 40 47 119 
54 24 13 23 19 32 142 81 
45 22 11 18 27 29 126 68 

54 26 12 17 40 26 76 66 
94 42 10 16 29 24 61 58 
81 29 10 17 30 30 61 40 
57 23 10 22 32 32 47 134 
52 23 10 18 24 30 47 88 

190 22 16 16 22 26 45 78 
165 19 17 16 20 26 42 68 
78 17 14 16 38 26 42 61 
76 17 13 17 58 47 45 61 
65 17 11 17 81 88 47 56 

51 15 11 17 52 84 52 52 
42 15 11 26 40 78 49 45 
37 15 10 24 32 58 42 38 

198 15 11 18 32 51 39 54 
168 14 11 17 17 40 42 47 
6 coeeves 11 16 )sec tn 34 isin. 72                           
  

Nore: —Daily discharge determined from a well-defined rating curve.
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Monthly discharge of Orwell Brook near Altmar, N. Y., for 1912. 

[Drainage area, 22.1 square miles.] 
  

  

  

Discharge in second-feet. charg econd: Junot 

epth in 
Month. inches on |AcCU- 

Per drainage |T3%Y 
Maximum. | Minimum, | Mean. | square g hile area). 

APM oe aR a aes 520 64 232 10.5 11.71 | B 
My rr eat ee urine 198 36 70.9 3.21 3.7] A 
June........... iit a ee 72 14 30.2 1.57 1.5378 
TOY ca ei rine as sh 17 10 11.8 539 .62 | B 
BOTUSE... oh siiis suns Soa smn tei 26 13 17.8 813 .94 | B 

nh NE SEO DOR LS BAN 81 15 28.8 1.32 1.47 | B 
OOIODRY. evi vv vida nnmasndeshasnsss esis 149 24 45.5 2.06 2.381 A 
NOVEL . ac oe sista mys sn wei rien s men 142 29 57.3 2.59 2.80 | A 
DOCCIIOr. cues eens ns sess snnsnnnsnasssnl 215 38 72.9 3.30 3.80 | A             
  

BLACK RIVER NEAR BOONVILLE, N. Y. 

Location.—At highway bridge 2 or 3 miles northeast of Boonville, an equal distance 
by river downstream from Hawkinsville, and about 1 mile above the mouth of 

Sugar River, a small tributary from the left. 
Records available.—February 16, 1912, to December 31, 1912, data also published in 

first annual report of Conservation Commission, State of New York. 
Drainage area.—303 square miles. 

Gage.—Standard chain, fastened to the downstream side of the bridge. A staff gage, 
reading from 6 to 13 feet, is fastened to the downstream right-hand abutment and 
is used for high-water readings. 

Channel.—Rough and bowldery; practically permanent. 

Discharge measurements.—At high stages from a cable about one-quarter mile 
above the gage; at low stages, by wading near the cable section. 

Winter flow.—Relation of gage height to discharge affected by ice. 

Diversions.—A portion of the flow of Black River is diverted past the gaging 

station through a feeder which takes water at the State dam at Forestport 
and delivers its flow to the summit level of the Black River canal at Boon- 
ville. A portion of the flow passes northward, supplying the Black River 

canal from Boonville, to the head of slack-water navigation at the foot of Lyon 
Falls. The remainder is diverted from the drainage basin and flows into the 
Erie Canal at Rome. To determine the amount diverted past the station and out 

of the drainage basin measurements are made in the Forestport feeder at a farm 

bridge near Speny Hill, 1 mile northeast of Boonville. Measurements of north- 
ward flow in the Black River canal are made at a farm bridge half a mile north of 
Boonville; measurements of the southward flow at a farm bridge about three- 
fourths of a mile southeast from Boonville. The Forestport feeder is open for serv- 

ice about May 1 for the purpose of feeding the Erie Canal, which opens about May 
15, although the Black River canal does not open until later. When navigation is 
closed on the Erie Canal the feeder gates are closed also and the surplus water runs 

over the dam into Black River. Some water leaks through the feeder gates and 
flows through the feeder into Lansing Kill and Mohawk River. Results of meas- 
urements made at this place in the past are published in reports of the State 
engineer and surveyor of New York. 

Storage.—A reservoir built by the State at Forestport about 8 miles upstream, stores 
about 2,000,000,000 cubic feet. . About a mile above fhe station is a site of which 
a dam 110 feet high would impound 3,300,000,000 cubic feet of water. 

Accuracy.—A well-defined discharge rating curve has been developed. The records 
do not give the total discharge of the drainage area. See ‘‘ Diversions.”’
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Discharge measurements of Black River near Boonville, N. Y., in 1912. 

  

  

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

Feet Sec.ft 
Feb, "800Q. TL, Contfiold. oc. dale ata de oe al dt sda gl ss oe 5.66 354 

X50 Ta Wah, i. cess ene dancne bv a pmsann drivin ssh Sumusismininened snbilfens 5.03 255 
Apr 1530, 8. Deflolyer: ul... o is. aes tree eid Swe da cy hie ie Be o's sii t 8.67 | 3,560 

oa. 0 eS eran aE 8.93 4,060 
22ers QO. se ae se cian toms manor pts Sianeli s ls tiie dns we Sn Aly nie rr alee 8.00 2,750 

May. 21. Pronk WoDB ie... oiled etur stresses nits sassinns sasssog smn sss sinsicomssns 7.15 1,970 
JOLY 12001 J. TiPOM te. onc crams eb edna aitinys ons ionnspoisionssieneils yin nssorsnsi 3.32 55.1 

28¢..... BO, di a neh arsine ee REF wre SRR aiid ma AL sa: 3.27 46.2 
Oot: 27 yO Ma Ors. i. oo sar mrirr os tsas Terra vy a LS SEL 5.35 544       
  

a Measurement made under complete ice cover at cable. 
b Measurement made at wading section, 200 feet above bridge, under complete ice cover. 
c Measurements made by wading 100 feet below cable. 

Discharge measurements of Forestport feeder near Boonville, N. Y., in 1912. 

  

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

Feet. Sec.-ft. 
JU GO TION. | iL asa dee crnes intr et ans dense sin seats area thn seen sare 1.31 b215 
C6 Ey RG pT IR Ss PE Ae Re Be 1.02 b 275         

i Distance from reference point to water surface. Reference point is top of mudsill at left, upstream side 
of bridge. . 

b Amount of water diverted from Black River above the gaging station. 
¢ No flow northward in Black River canal at the time this measurement was made. 

Discharge measurements of Black River canal (south) at Boonville, N. Y., in 1912. 

  

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

  

Feet. Sec.t. 
Inly 120 CG. J. YON. ir cessnsinrssnnsisine sass ans slesanssorisss dentin mss teins 0.88 b 155 
Oct. 27:0 T, Ge Mathers... 8 esse ena ve sates eat i J, SL Ss et 1.05 b 234         

3 Distance from reference point to water surface. Reference point is top of mudsill at right upstream 
side of bridge. 

b Amount of water diverted permanently to Erie Canal.
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STREAMS TRIBUTARY TO LAKE ONTARIO. 

Daily gage height, in feet, of Black River near Boonville, N. Y., for 1912. 

[W. D. Charbonneau, observer.] 
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Day. 

  
  

 
 
  

Bieter ii 

Norte.—Relation of gage height to discharge affected by ice Jan. 8 to Mar. 19.
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Daily discharge, in second-feet, of Black River near Boonville, N. Y., jor 1912. 

  

  

    

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

795 373 341 | 1,460 | 2,050 | 2,270 74 49 40 238 262 305 
630 349 341 | 1,540 | 2,380 | 1,540 63 49 53 558 370 512 
580 357 325 | 1,740 | 2,380 | 1,060 56 53 100 605 605 | 1,210 
535 349 341 | 1,940 | 2,050 920 70 53 100 630 680 | 1,740 
535 325 295 | 1, 1,460 | 1,370 63 59 97 558 655 | 1,210 

390 310 288 | 2,050 | 1,060 855 53 49 97 390 580 | 1,060 
410 325 280 | 2,860 990 580 59 47 74 305 605 | 1,140 
520 318 295 | 3,750 | 1,060 390 70 49 79 275 | 1,060 | 1,060 
430 280 280 | 3,620 | 1,060 275 61 49 70 250 | 1,540 | 1,140 
570 302 288 | 2,620 920 209 63 56 61 305 | 1,290 920 

550 288 280 | 1,940 735 194 53 59 63 275 | 1,210 680 
540 280 272 | 1,640 655 188 59 59 63 250 | 1,060 708 
530 272 265 | 1,540 655 168 53 59 49 275 580 655 
520 265 272 | 1,840 | 1,060 180 53 53 47 227 735 630 
520 250 325 | 3,750 990 188 53 60 87 250 655 535 

420 250 856 | 5,380 855 131 49 70 470 245 305 512 
456 280 | 1,390 | 6,100 | 1,210 100 53 56 535 232 390 535 
456 280 | 1,920 | 5,100 | 1,060 93 53 53 490 188 558 558 
473 295 | 2,450 | 4,410 990 82 59 59 410 164 735 | 1,060 
490 325 | 2,980 | 3,240 990 63 53 51 450 238 680 | 1,140 

473 405 | 2,500 | 2,860 | 1,940 53 66 44 410 275 680 | 1,210 
490 473 | 1,740 | 2,980 | 2,620 40 90 44 410 245 680 795 
456 439 | 1,640 | 5,380 | 2,160 51 94 53 370 236 680 680 
389 439 | 1,370 | 4,410 | 1,740 63 78 56 390 275 680 708 
349 456 | 1, 9S, 1,210 82 63 53 512 410 630 795 

325 [+ 439 | 1,140 | 2,620 | 1,060 74 53 59 605 580 655 630 
325 473 920 | 2,620 | 1,060 100 44 49 535 580 580 535 
341 422 990 | 2,980 990 87 44 49 558 490 470 580 
341 357 | 1,060 | 2,500 | 1,290 74 53 44 450 410 410 470 
380% ol 1,140 | 1,940 | 2,980 82 44 36 320 305 370 535 
S73 lecne-vs 1,870 {o-oo - 2,980 |... 40 a al 275 Tt 735                       
  

NortEe.—Daily discharge Jan. 17 to Mar. 15 determined from a rating curve based on two measurements 
made when ice was present. Discharge Jan. 8 to 16, and Mar. 16 to 19, estimated by making a gradual 
change between the open water and ice curves. 
a rating curve fairly well defined below 4,100 second-feet. 

Monthly discharge of Black River near Boonville, N. Y., for 1912. 

[ Drainage area, 303 square miles.) 

Discharge during open-water period determined from 

  

  

  

  

Discharge in second-feet. 

Month. ye 

Maximum. | Minimum. | Mean. 

JA URLS i si svi anne as Saas set Td sana 795 325 471 C. 
TAY... oh i hms iris est ssa narra e nar r= ss are bn 473 250 344 C. 
M 2,980 265 943 C. 

6,100 1,460 | 3,C00 A. 
2,980 6 1,440 A. 
2,270 40 385 A. 

94 40 59.3 | A. 
70 36 52.0 | A. 

605 40 266 A. 
630 164 340 A. 

1,540 262 680 A. 
1,740 305 806 A. 

6,100 36 730 
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BLACK RIVER NEAR FELTS MILLS, N. Y. 

Location.—At the dam of the Lefevre Paper Co., formerly owned by the Black River 
Traction Co., about 1} miles above the village of Felts Mills. The dam is 9 miles 

upstream from Watertown and 7 miles upstream from the old Huntingtonville 
gaging station. 

Records available.—February, 1897, to December, 1901, at Huntingtonville dam, 

August 29, 1902, to December 31, 1912, at Felts Mills. Data also in annual reports 
of the State engineer and surveyor, State of New York. 

Drainage area.—1,851 square miles. 
Gage.— Vertical staff, attached to a crib at the left-hand side of the stream above the 

mill; correction is made to gage readings for velocity of approach during the high 

water. 
Discharge.—Previous to August 16, 1910, records were kept of the flow over a dam 

about 100 feet upstream from the paper mill. This dam was of sawed timber 
resting on a limestone foundation and its main crest was 380.6 feet long. During 

the summer of 1910 a new concrete dam was constructed about 100 feet down- 

stream. This dam has a main crest for low and medium stages 300.45 feet long 

and 3.75 feet wide. Upstream face vertical; downstream semiogee section. 

Main crest of dam about 6 feet high. On the right-hand side is an additional sec- 
tion, of greater elevation, 48.2 feet long; on the left-hand side, angling upstream, 
is a section 139.7 feet long, making the total length of the dam for high-water dis- 
charge approximately 488.4 feet. A wood-pulp mill constructed at the left-hand 

end of the dam has been in operation since 1907. The mill contains one 45-inch 
and four 72-inch Smith-McCormick turbines. The discharge over the spillways 
has been calculated by means of the weir formula, using coefficients derived from 
experiments by the United States Geological Survey on a dam of similar cross 
section. Record is kept of the hours run and of the gate opening of each wheel as 
well as the head under which the turbines operate. 

Winter flow.—Affected by ice. No correction attempted. 
Artificial control.—Power plants and storage above the station. 

Accuracy.—Results believed to be good for a station of this type. 

Cooperation.—Records obtained and computations made by engineers of the New 
York State engineer’s department, which furnishes the data to the Survey. 

1572°—wsp 324—14——6
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Daily discharge, in second-feet, of Black River mear Felts Mills, N. Y., for 1912. 

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

10,168] 13,735] 1,148]  951|a1,240| 1,938) 2,355(al, 405 
9,024/a13,201| 1,116]  951| 1,491] 5,467] 2,589| 2,029 
8,120( 10,719 1,320 741 1,435] 3,396|a2,738| 6,706 
7,490] 9,269] 467] a788| 1,816] 2,754] 3,105| 6,444 

a6,232| 7,490] 1,341] 1,159 2,001] 3,053] 2,754] 6,188 

5,606 5,644] 1,116 923| 1,759|a1,941 2,509] 6,315 
5,766 4,480|a 1,006] 1,309] 1,653| 2,002] 2,355) 6,188 

: 5,418) 3,741 1,367| 1,127|a1,322| 2,075 5,244|a5,226 
i ,986] 2,233] '1,983| 19,643 5,529|2 3,028 1,116|  826| 1,399] 2,015] 5,603 5,088 

30... i 2,055] 2,325|@2,128| 17,362] 4,991] 2,876| 1,213] 1,161] 1,309 1,705|a4,216| 3,778 

Haran 1,635|a1,881| 1,387| 15,234| 4,653] 3,107) 1,116] «931] 1,361] 1,705] 4,762 3,384 
Fata 1,696 1,619] 1,812(12,429/a3,830| 2,876 1,116 1,213] 1,116 1,816| 3,983| 3,197 
18 eo 1,696] 2,192] 1,812| 10,982 3,267| 2,381] 1,116] 923] 1,341|a2,035| 3,384] 2,355 
poll a2,405| 2,325 1,470(a12,565) 4,385 2,381] a859| 1,358) 1,341] 2,431] 3,578] 2,280 
Be he 1,184) 2,325| 1,758| 11,981) 5,058 2,274| 1,514] 1,182/a1,240 2,208] 3,880[a1,848 

105 vo 1,957 2,192 1,812| 16,179 4,480/a1,916| 1,309 1,161 1,494| 2,137| 3,677] 2,431 
Nii 1,986 1,942(a3,202| 24,592 4,953) 1,853) 1,116] 1,349 2,355 25002|a2,844| 2,280 
BSA 2,055|a2,353| 2,971| 28,033] 6,232] 1,799 1,213] a859| 2,509] 1,938 3,105| 2,208 
19... oven ,725| 1,430] 4,669] 27,574|26,365| 1,399] 1,116 917( 2,137| 1,816] 2,800] 2,840 
py 2,267] 2,128] 5,410) 22,231| 6,499] 2,355 1,083] 923| 1,876la1,848| 2,714] 3,197 

oni a3,083| 2,128 5,525(a20,180| 8,612] 2,469/a1,160] 923] 2,069] 2,137 2,906 3,197 
BD eta 2,492] 2,064] 5,190 14,580 9,980 1,759! 1,514] 983\a1,491| 2,208 2,631[a2, 844 
AR 3,106 2,606] 4,977] 14,786] 10,345|a1,082| 1,309] 951] 1,583| 2,069] 2,431| 3,015 

gE a 2,047 2,606{a5,204| 18,242) 10,532] 1,148 1,367| 951] 1,876] 1,938/a2,429| 2,315 
Pie 2,647|@2,827| 3,749] 19,899| 10,168] 1, 1,271} 931} 2,069] 3,196] 2,714] 2,035 

hi A 1,197] 2,033] 3,919] 16,410, 8,779] 1,174] 1,224] 1,341] 2,355 4,748] 2,450] 2,754 
Mes A i bananas 2,259] 2,606] 3,348) 13,482] 7,961 1,367] 1,165] 1,341} 2,753|a3,508] 2,714] 2,208 
CAE a2,273| 2,606 3,348la11,629] 6,499] 1,341] a720| 1,116 2,678] 4,339] 2,800] 2,137 
29 ihn 878| 2,463] 4,385| 11,436 7,069] 1,320] 981] 1,387|c1,405| 3,384 2,260|a1,082 
Rs 1,000.0 5,606] 11,244] 9,801] 931] 937] 1,399] 1,876| 2.840 2.097] 1.836 
Blin Lae ag son. 202)... 969] 1,309|....... oer 2,335 

a Sunday. 

Monthly discharge of Black River near Felts Mills, N.Y., for 1912. 

[Drainage area, 1,851 square miles.] 

  

  

  

  

Discharge in second-feet. Runoff 

(depth in 
Month. v ine 1es on 

: Sos er square rainage 
Maximum. | Minimum. | Mean. mile, area.) 

J ATS eee srs esi ssn sed ns 3,431 878 2,253 1.22 1.41 
FOOPUBLY. ov cee bh a a ds a sais wan as ws 2, 827 1,311 2,170 1.17 1.26 
Blarehe  a 8,507 1,387 3,236 1.75 2.02 
AE Ei ere 28,033 7,148 | 15,646 8.45 9.43 
May... errs be 12,029 3,267 , 092 3.83 4.42 
SU. Ls ls rene ei a a ee a 13,735 931 3,685 1.99 2.22 
Joly staan, 1,514 720 1,141 .616 +710 
AMOS i a die ead 1,399 741 1,077 .582 «673 
TE 2,753 1,116 1,745 .943 1.05 
OC ODOT ci hi tiaras crn i ns 5,467 1,705 2,559 1.38 1.59 
NOVEMBRT. oi hori ss sain nnn annsesasnns 5,603 2,097 3,129 1.69 1.89 
BeBe a rete na eae 6,706 1,082 3,263 1.76 2.03 

Phe Year. ios abahis abs onssnatonass 28,033 720 3,900 2.11 28.701           
 



STREAMS TRIBUTARY TO LAKE ONTARIO. 83 

MOOSE RIVER AT MOOSE RIVER, N. Y. 

Location.—In the village of Moose River, about 3 miles downstream from McKeever 
station on the Adirondack division of the New York Central & Hudson River Rail- 

road, 5 miles below the mouth of South Branch of Moose River (coming in from the 
left), and nearly 20 miles above the junction of Black and Moose rivers at Lyons 
Falls. 

Records available.—June 5, 1900, to December 31, 1912. Data also in annual 
reports of the New York State engineer and surveyor and State Water Supply 

Commission of New York. 
Drainage area.—370 square miles (revised; measured on United States Geolog- 

ical Survey topographic sheets). 

Gage.—Staff, in two sections, fastened to the left bank a short distance above cable; 

read twice daily. The elevation of the gage zero was changed February 28, 1903, 
from 15.36 to 15.53. 

Channel.—Composed of cobble and bowlders; fairly permanent; current smooth; 
depth comparatively uniform. Just above the station is a small island on which 

ice and log jams occasionally form. Velocity from dam at McKeever to the station 

relatively slow; below the station velocity very high. 

Discharge measurements.—Made from a cable (erected July, 1903), which has a 

clear span of 269 feet. 
Artificial control.—A timber dam at McKeever is used for power and for the regula- 

tion of flow for log driving. During portions of the year, therefore, two gage read- 
ings a day may not give a representative mean. 

Winter flow.—The stream freezes over in winter and is covered with alternate layers 

of ice and snow which render the determination of discharge difficult. 
Accuracy.—Discharge rating curve for open channel fairly accurate. Published 

data for periods of open water considered good. 

Discharge measurements of Moose River at Moose River, N. Y., in 1912. 

  

  

  

Date. Hydrographer. oi : Lo 

Feet. Sect. 
Feb. 35 AE Whol ssid. tunic vst insn ss cn sib saserinsnn sedwawenssonessnds 1.90 310 

as oy 0 cis a ea ve sans si res ia SE wir 4 2 Er 4:0 de Si us Seale aie Anse BR 2.36 403 
Apr. an C5. 00 QOIVET cvs « ¢ ne tvsi sins sxrasn sn item ore ts petnks sunt slesnassinens 6.00 3,710 

Se NL B00 cas Peds curd as Ee At ani wT Se Saas set Sas Hees denn Tay 5.75 3,930 
Oct. 4 Fran Weber. ris. ivvinncs shnvan es oan tens st sash vain cuba ssn sdnsn 4.20 | 2,120 

  

a Measurement made under complete ice cover. 
b Results doubtful, owing to logs interfering with work. Probably backwater effect.
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Daily gage height, in feet, of Moose River at Moose River, N. Y., for 1912. 

  

[ Chris Hannan, observer.] 

  

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

4.6 | 4.4 0.6 0.8 0.254 1.6 3.0 1.8 
43 L-R8 J. .9 “or +65 1.8 3.6 2.8 
4.6] 3.3 oO +9 1L15 1.9 3.4 4.1 
4.4 3.0 +0 i 1.1 2.0 3.2 4.0 
4.21.2.6 3 -S .95 i.e 2.8 3.4 

40] 2.3 +55 9 29 1.6 2.5 2.8 
331 2.4 .65 3 1.05 1.45 3.5 2.4 
3-34.2.9 73 2S 1.0 1.4 £4.90. 2.0 
3:6 2.0 .8 ~T 1.1 1.3 4.7 7 
3.2 2.0 7 7 1.0 1.4 4.1 1.6 

3.0 1.9 oi .8 9 1.35 3.1 1.6 
3.0 1.7 «6 oS .85 1.6 2.8 1.8 
2.9 1.5 3 2s +0 ys 2.4 1.9 
3.0 1.2 «0 75 +0 2.0 2.2 2.0 
2.9 .85 d .9 .95 1 2.4 %3 2.2 

2.9 .00 .065 .8 1.4 2.0 2.8 2.4 
5! 1.05 oT oT 1.8 1.9 2.4 2.4 
9.84 43:1 3 9 1.6 1.8 2.0 2.2 
3.837 1.35 +3 eS 1.6 1.8 2.0 1.9 
4.1 1.3 3 .65 1.45 1.9 2.0 1.8 

4.6 7x1.2) «75 os 1.35 1.8 2.0 1.8 
5.0 .95 .95 «0 1.451 2.0 2.0 2.2 
4.8% 1.05 «D -6 1.8 2.0 2.0 2.4 

4.4 1.0 .9 . 65 2.0 2.8 2.0 2.2 
3.9 .95 .95 3 2.0 3.8 2.0 2.4 

3.6 .95 1.0 1.35 2.0 3.9 1.9 2.4 
3.7 .85 9 1.1 2.2 3.6 2.0 22 
4.0 +8 «25 1.0 2.2 3.4 1.8 2.0 
4.4 o7 0 1.0 1.9 3.1 1.3 2.2 
5.7 . 00 .8 tq 1.6 3.0 1.9 2.4 
Bel svainiona "S TT aaa was 2.8 2.4                           
  

Nore.—Relation of gage height to discharge affected by ice Jan. 9 to Apr. 12. 

Daily discharge, in second-feet, of Moose River at Moose Ri ver, N. Y., for 1912. 
  

  

  

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

2,300 195 240 128 465 | 1,150 535 
265 215 205 535 1 1,590 | 1,020 
195 265 330 570 | 1,430 | 2,030 
90 265 315 610 | 1,290 | 1,940 

175 240 278 465 | 1,020 | 1,430 

185 265 265 465 855 | 1,020 
205 240 302 420 | 1,510 800 
228 240 290 405 | 2,810 610 
240 215 315 375 | 2,600 500 
215 215 290 405 | 2,030 465 

215 240 265 435 11,220 465 
195 240 252 465 | 1,020 535 
175 240 90 535 800 570 
90 228 195 610 700 610 

175 265 278 610 | 1,020 700 

205 240 405 610 | 1,020 800 
215 215 535 570 800 800 
240 265 465 535 610 700 
240 240 465 - 535 610 570 
240 205 420 570 610 535 

228 175 390 535 610 535 
278 90 420 610 610 700 
265 195 535 610 610 800 
265 205 610 | 1,020 610 700 
278 240 610 | 1,760 610 800 

290 390 610 | 1,850 570 800 
265 315 700 | 1,590 610 700 
128 290 700 | 1,430 535 610 
195 290 570 | 1,220 535 700 
240 315 465 | 1,150 570 800 
240 208 [vet 3.020... 800                         

  

NorE.—Daily discharge Jan. 1-8 and Apr. 13 to Dec. 31 determined from a well-defined rating curve.
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Monthly discharge of Moose River at Moose River, N. Y., for 1912. 

[Drainage area, 370 square miles. ] 

  

  

  

  

  

Discharge in second-feet. charg econd-feet Bano 

epth in 
Month. inches on |AcCU- 

Per drainage |T26Y- 
Maximum. | Minimum. | Mean. square Sn 

mile > 

1,150 130 482 1.30 1.507 D. 
0 115 268 724 78 | D. 

640 440 535 1.45 1.67.1 D. 
7,660 680 2,700 7.30 8.14 | C. 
3,700 1,080 1,940 5.24 6.04 | B. 
2,300 90 570 1.54 L721 8B. 

290 90 215 581 07 +B, 
CT RR Yee El 390 90 242 . 654 +154 Ds 
Soptomber. ..c.oi shred eines denen 700 90 390 1.05 1.178. 
OCIODOL. in asiva an iia inns avn si 1,850 375 741 2.00 2.31] B. 
NOVOMDBEY. ..... cuits coven. sau sns 2,810 535 1,020 2.76 3.08 | B. 
DOCOMIDET.. «.. «cscs ve Piciivnn vives anes 2,030 465 793 2.14 2.47] B. 

HO YOO... cus sbass esis vnnnsnnnien 7,660 90 824 2.23 30.30             
  

Nore.—Discharge Jan. 8 to Apr. 12 estimated by means of an ice rating curve, observer’s notes, and 
climatologic records. 

MIDDLE BRANCH OF MOOSE RIVER AT OLD FORGE, N. Y. 

Location.—About 300 feet below the highway bridge in Old Forge and about 400 feet 

below the dam. 
Records available.—November 9, 1911, to December 31, 1912; published also in 

annual report of New York State Conservation Commission. 
Drainage area.—b51.5 square miles. 

Gage.— Vertical staff, graded to feet and tenths, reading from 1 foot to 7 feet, spiked 

to birch tree on left bank of stream 300 feet below highway bridge. 
Channel.—Fairly straight from dam to a point about 200 feet below the gage, where 

the river turns abruptly to the right and flows over a rock reef, which is the control 

point for the gage. Channel fairly uniform from dam to point of control. Right 
bank high and wooded; left bank from the highway bridge to within about 50 feet 

of the gage, defined by a stone wall about 3 feet above ordinary low water. 
Discharge measurements.—Made from the highway bridge at high stages and by 

wading opposite the fish hatchery at medium and low stages. 
Winter flow.—The river is kept open throughout the year by the State fish hatchery 

just above the station. 

Accuracy.—Rating curve fairly well developed. Estimates good. 

Discharge measurements of Middle Branch of Moose River at Old Forge, N. Y., in 1912. 

  

  

Date. Hydrographer. ge De 

Feet. Sec.-ft. 
Jan. 26 G.I, Canfield. cu. il de a td eae va haw a sea a 1.20 174 
ADT 190 OC. 8, Do GOIYEL icv tno csinis sss tarsi sn ahsioie ene s de s5 tc given matin si 3.61 142 

104... .- 1 17 SRR ILE I Le eva El Tl CRE LE Spe he i a RIN es ne 3.96 342       
  

a Backwater at gage from North Branch of Moose River.
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[Vernon S. Ervin, observer.] 
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Daily gage height, in feet, of Middle Branch of Moose River at Old Forge, N.Y, for 1912. 
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Note.—No backwater from ice during 1912. High water in the North Branch caused backwater at the 
gage Apr. 17 to 19.
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Daily discharge, in second-feet, of Middle Branch of Moose River at Old Forge, N. Y., 

  

  

Jor 1912. 

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

yn 204 w 130 10 328 368 28 84 98 98 152 143 
Bet ideas 204 72 130 10 251 204 56 84 98 98 152 143 
Bec eas sninenn 204 177 130 10 195 186 56 84 98 98 152 143 
Gide dens vinden 204 177 130 10 84 84 56 84 98 98 152 143 
Si snasiidansans 195 X77 127 10 66 61 56 84 98 98 152 143 

Geer icine 195 2 127 10 127 61 56 84 98 98 152 143 
Mea au 195 17 127 10 195 61 56 84 98 98 152 143 
Rieder 66 13 127 10 195 61 56 84 98 98 152 143 

ed lik ian 10 46 127 10 127 61 56 84 98 98 152 143 
P0oeci. nvi nd 10 98 126 10 84 61 56 84 98 98 152 143 

cca, 10 98 124 11 112 61 56 84 98 98 152 143 
Riis 49 98 124 15 152 61 56 84 98 98 152 143 

RR 135 98 124 18 195 30 56 79 98 98 152 143 
34... Lia 135 220 124 30 152 13 56 74 98 98 152 143 
Bei 135 143 124 55 112 13 56 31 98 98 152 143 

0... a... 135 143 124 168 152 13 56 10 98 98 152 143 
Meet av 135 143 124 342 195 30 56 10 98 98 152 143 
8 ei. 135 143 220 500 195 61 56 10 98 98 152 143 
100... oa 135 143 220 342 195 61 56 10 98 98 152 143 
Ws raisons 135 135 49 451 213 61 56 10 98 98 152 143 

Bh ne ir iiiad: 135 135 10 368 289 61 56 10 98 98 143 143 
DD cians 49 135 10 409 388 30 70 10 98 98 143 143 
2. TERN AN AP 10 135 10 538 409 13 84 74 98 98 143 143 
A AR 12 133 10 626 409 13 84 74 98 127 143 143 

OD ass ied 13 130 10 582 328 13 84 74 98 152 143 143 

2B icin 17 130 10 538 251 13 84 85 98 152 143 143 
iris 17 130 10 494 91 13 84 98 98 152 143 143 
TP a A Y/ 130 10 472 13 13 84 98 98 152 143 143 

rice bed 17 130 10 451 160 13 84 98 98 152 143 143 
Spr ccimoriiies 12 Theiss 10 409 430 13 84 98 98 152 143 143 
BE seca 7 0.i 107]...5--. 430°, cvs 84 8 |... 52]... cc 143                         
  

NortEe.—Daily discharge determined from a rating curve fairly well defined below 250 second-feet. Dis- 
sharge Apr. 17 to 19 estimated from two discharge measurements and flow over dam because of backwater 
at gage. 

Monthly discharge of Middle Branch of Moose River at Old Forge, N. Y., for 1912. 

[Drainage area, 51.5 square miles.] 

  

  

  

  

Discharge in second-feet. 
2 8 Sunol 

epth in 
Month. inches on |AcCU- 

Per drain racy. 
Maximum. | Minimum. | Mean. square gilinge 

mile. | 2Trea) 

JAMAL 0. ovo ni nium wens win eaiad a wit 204 10 95.1 1.85 2.131 A. 
DCDIUATY 4 cosas vis wate s ois sina aln svisie Bina 220 17 118 2.29 2.47 | A. 
March... ils ss snes 220 10 88.6 1.72 1.98 | A. 
ArH i. i at ds Sea aa ema 626 10 231 4.49 5.01 | B. 
May... i FE Sara Se 430 13 210 4,08 4,70 | B. 
JUNe EI  E 368 13 60. 2 L17 1.30 | B. 
FOU odin vids a ivoionns Sa To Bis wale din sans 84 28 63. 7 1.24 1.43 | A. 
AGUS. cenit sii Swan nnssmminn ans 98 10 66. 4 1.29 1.49 | A. 
September... .. cova decas hin sensans 98 98 98.0 1.90 21271 A. 
OO OOL an snes nies Sn sa mie nian re 152 98 111 2.15 2.49 | A. 
November... iin chi tivansis 152 143 149 2.90 3.24 | A. 
DOCEIIDEE. i  casnis nnn ns savas on sim Faas 143 143 143 2.78 3.20] A. 

NEYO. aie sein isdasusnans snd 626 10 119 2.31 31.56             
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STREAMS TRIBUTARY TO ST. LAWRENCE RIVER. 

OSWEGATCHIE RIVER NEAR OGDENSBURG, N. Y. 

Location.—At the steel highway bridge known locally as Eel Weir bridge, about 

1 mile below the mouth of the outlet of Black Lake and 5} miles above the city 

of Ogdensburg and the mouth of the river. 
Records available.—April 22, 1903, to December 31, 1912. Data published also 

in annual reports of the State Water Supply Commission, State Conservation Com- 

mission, and State engineer and surveyor, State of New York. 
Drainage area.—1,580 square miles. 

Gage.—Chain, fastened to the upstream side of the bridge; read once daily; datum 

unchanged. 

Channel.—Rocky and partly artificial, the rock having been removed underneath 

the bridge by blasting to increase the bridge opening. 
Discharge measurements.—Usually made from the bridge. None made during 

1912, 

Artificial control.—Two dams in the vicinity of the gage: One at Heuvelton, about 5 

miles above; one at Rensselaer Falls, 10 miles above. 
Winter flow.—Not affected by ice, as the current at the station is swift. 
Accuracy.—Rating curve fairly well developed; open-water curve used throughout 

the year. 

Daily gage height, in feet, of Oswegatchie River near Ogdensburg, N. Y., for 1912. 

[Joseph H. La Rue, observer.] 

  

  
  

                

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

Naa a 6.4 4.9 4.9 %.21 653 8.1 5.0 4.6 4.8 5.4 6.0 6.1 
ent hae 6.2 4.8 4.9 7.5] 6.4 8.4 5.0 4.6 4.8 5.5 5.9 6.1 
Be seiil 6.0 4.8 4.9 7.61 6.3 8.7 5.0 4.6 4.85] 5.4 5.8 6.2 
do nh 5.9 4.8 4.8 710 6.2 8.6 5.0 4.6 4.9 5.4 5.8 7-2 
Stare araiiiin: 5.8 4.8 4.8 “31 60 8.4 4.9 4.6 4.9 5.4 5.8 7.6 

6 ota Toads 5.7 4.8 4.8 82 | 585] 8.4 4.8 4.6 4.9 5.45 5.7 7.9 
Ns nL eas. 5.7 4.8 4.8 8.71 5.8 8.0 4.8 4.6 4.9 5.4 3.7 1 
Sram ny 5.6 4.8 4.8 9.6] 5.8 7.6 4.8 4.6 5.0 5.3 5.9 7.6 
Of ate 5.6 4.8 4.8 09.83: 3.751.729 1.48 4.7 5.0 5.3 6.2 2.6 

NOs me 5.5 4.8 4.7 9.91 5.651 7.0 4.7 4.7 5.0 5.3 6.6 2.0 

3.0 5.5 4.8 4.7 9.8| 5.6 6.8 4.7 4.7 5.0 5.3 6.8 7.4 
1D cere 5.5 4.8 4.7 9.6 | 5.4 6.7 4.7 4.7 5.0 5.2 6.9 73 
I raat. 5.4 4.7 4.7 9.21 5.5 6.6 4.6 4.7 5.0 5.2 6.9 7.0 
Mooi, 5.3 4.7 4.7 9.0] 5.55) 6.2 4.6 4.65] 5.0 5.2 7-1 6.9 
15... arma. 5.3 4.7 4.7 8.8] 5.4 6.1 4.6 4.6 4.9 5.2 7.2 6.8 

Yoo an 5.2 4.7 4.8 8.4| 5.3 6.0 4.5 4.6 4.9 5.2 2:2 6.7 
Ia ohn 5.1 4.7 4.8 8.2] 5.3 6.0 4.5 4.6 4.9 5.2 7.3 6.6 
12. or 5.0 4.7 4.9 82] 5.55} 5.9 4.5 4.6 4.9 5.2 73 6.5 
19.0... 5.0 4.7 4.9 8.21 571 537 4.6 4.6 4.9 5.2 7.2 6.5 
0. 5.0 4.7 52 81] 5.95) 5.65] 4.5 4.6 4.9 5.2 7.1 6.5 

A nnn 5.0 4.7 5.9 8.0| 6.4 5.5 4.6 4.6 5.056| 5.2 6.8 6.5 
2 si 4.9 4.7 6.4 8.0| 6.4 5.5 4.5 4.6 5.2 5.2 6.7 6.6 
Bare sna 4.9 4.7 6.3 7.8] 6.8 5.4 4.5 4.6 5.3 5.2 6.6 6.4 
ER aE 4.9 4.8 6.3 7.61 :6.9 5.3 4.5 4.6 5.3 5.2 6.6 6.3 
ert 4.9 4.8 6.2 %.61-7.0 5.2 4.5 4.6 5.4 5.3 6.6 6.2 

Oe es 4.9 4.9 6.2 %.51 7.2 5.2 4.5 4.6 5.4 5.5 6.4 6.2 
dies imei. ana 4.9 4.9 6.2 417.3 5.1 4.55 | 4.6 5.4 5.8 6.4 6.2 
2. 4.9 4.9 6.2 “27 7.90 5.06 | 4.6 4.6 5.45] 5.8 6.2 6.1 
20 sean 4.9 4.9 6.2 7.017.0 5.0 4.6 4.6 5.4 5.95 6.2 6.1 
80.5.0. a 4.9 oa 6.4 6.71 7.0 5.0 4.6 4.65) 5.4 6.2 6.1 Gel 
BY... as Cr Ol on 6. 7 0 is 4.6 4.75. a. 6:0 is Be 6.2         
  

Nore.—Relation ot gage height to discharge at this station not materially affected by ice.
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Daily discharge, in second-feet, of Oswegatchie River near Ogdensburg, N. Y., for 1912. 

  

  

                          
  

  

  

  

  

    

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

9,660 | 1,200 580 870 | 1,970 | 3,440 | 3,730 
10,600 | 1,200 580 870 | 2,180 | 3,160 | 3,730 
11,500 | 1,200 | 580 | 950 | 1,970 | 2,890 | 4,020 
11,200 | 1,200 580 | 1,030 | 1,970 | 2,890 | 6,960 
10,600 | 1,030 | 580 | 1,030 | 1,970 | 2,890 | 8,150 

10, 600 870 580 | 1,030 | 2,080 | 2,640 | 9,050 
9,350 870 580 | 1,030 | 1,970 | 2,640 | 8,450 
8,150 870 580 | 1,200 | 1,770 | 3,160 | 8,150 
6, 960 870 720 | 1,200 | 1,770 | 4,020 | 8,150 
6,360 720 720 | 1,200 | 1,770 | 5,180 | 8,150 

5,780 | 720 | 720 1,200 1,770 | 5,780 | 7,550 
5,480 | 720 | 720 | 1,200 | 1,570 | 6,070 | 6,660 
5,180 580 720 | 1,200 | 1,570 | 6,070 | 6,360 
4,020 | 580 | 650 | 1,200 | 1,570 | 6,660 | 6,070 
3,730 580 580 | 1,030 | 1,570 | 6,960 | 5,780 

3,440 | 450 | 580 | 1,030 | 1,570 | 6,960 | 5,480 
3,440 | 450 | 580 | 1,030 | 1,570 | 7,250 | 5,180 
3,160 450 580 | 1,030 | 1,570 | 7,250 | 4,890 
3,020 580 580 | 1,030 ! 1,570 | 6,960 | 4,890 
2,520 450 580 | 1,030 | 1,570 | 6,660 | 4,890 

2,180 | 580 | 580 [1,290 | 1,570 | 5,780 | 4,890 
2,180 450 580 | 1,570 | 1,570 | 5,480 | 5,180 
1,970 450 580 | 1,770 | 1,570 | 5,180 | 4,600 
1,770 450 580 | 1,770 | 1,570 | 5,180 | 4,310 
1,570 | 450 | 580 | 1,970 | 1,770 | 5,180 | 4,020 

1,570 450 580 | 1,970 | 2,180 | 4,600 | 4,020 
1,380 | 515 | 580 | 1,970 | 2,890 | 4,600 | 4,020 
1,290 | 580 | 580 | 2,080 | 3,020 | 4,020 | 3,730 
1,200 580 580 | 1,970 | 3,300 | 4,020 | 3,730 
1,200 | 580 | 650 | 1,970 | 4,020 | 3,730 | 3,730 
Soni 580 720 1.0% ..."3; evans) 25020 

Note.—Daily discharge determined from a fairly well-defined rating curve. 

Monthly discharge of Oswegatchie River near Ogdensburg, N. Y.. for 1912. 

[Drainage area, 1,580 square miles.] 

Discharge in second-feet. 

: ul epth in 
Month. inches on Accu- 

Per drainage |T3cy- 
Maximum. | Minimum. | Mean. square g 

milo area). 

SOMBRE sass srs tiginapani sian n 4,600 1,030 1,880 1.19 1.37 | B. 
BOBLUGLT coc caion ini ins Cas en audi din vans 1,030 720 841 .532 571.0, 
LL SNC FR ONAN eT 5,480 720 2, 080 1.32 1.52] B. 
ADT ens siin i anenntin sess gre 15,200 5,480 | 10,000 6.33 7.06 | A. 
May... et i as 8,150 1,770 4,070 2.58 2.97 A. 
qUAe. sa 11, 500 1,200 5,040 3.19 3.56 | A. 
30ly.. i Ren 1,200 450 686 .434 S010. 
AUGUSE. ch. oii teil ans 720 580 612 .387 A51C, 
BODIE co.cc vues anatase sing sant 2,080 870 1,320 .835 931°C: 
OBI0DAT co el en 4 4,020 1,570 2,010 1.27 1.46 | B. 
November............. cc... coon. iinses 7,250 2 4,910 3.11 3.47.0 4. 
BeCBMIDer. ul. aac ne 9,050 3,730 5,570 3.53 4.07 | A. 

NG RORr. essai trans 15,200 450 3,240 2.05 27.93          
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EAST BRANCH OF OSWEGATACHIE RIVER AT NEWTON FALLS, N.Y. 

Location.—Six hundred feet below the lower dam of the Newton Falls Paper Co., in 

the village of Newton Falls; 4 miles above the mouth of Little River (coming in 
from the left) and 10 miles below the outlet of Cranberry Lake. 

Records available.—October 6 to December 31, 1912. 

Drainage area.—166 square miles, of which 12.8 square miles is water surface in 

Cranberry Lake. 
Gage.—A staff set vertically in a concrete pier; read twice daily. 
Channel.—One channel at all stages; bed consists of small bowlders and gravel, 

covered with waste from the pulp mill above. 
Discharge measurements.—At low stages made by wading 100 yards above the 

gage; at high stages, from a cable and car 30 feet above the gage. 
Winter flow.—No information; effect of ice is probably diminished by the operation 

of the paper mill. 

Artificial control.—The dams of the paper mill cause some daily fluctuation—prob- 
ably not enough to affect the accuracy of the records. Seasonal flow is largely 
controlled by a dam at Cranberry Lake and the range of gage heights will probably 
not be more than 5 feet. 

Accuracy.—A well-defined discharge curve has been developed for ordinary stages. 

No high-water measurements have yet been made. - Estimates good. 
Cooperation.—Gage heights furnished by the Newton Falls Paper Co. 

Discharge measurements of East Branch of Oswegatchie River at Newton Falls, N. Y., 

  

  

in 1912. 

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

Feet. Sec.ft. 
OE. 60, Ci. DB COIVOL.... oo vic vite ane dane rams ns 5 Spt dees Shin mE etree Sa Bs 0.30 41.4 

9:1... 3 EO AR TL LL I eR a Sen PAS i 1.95 276 
Dee, 10.1 Bran. Webel... . cco riii sania ss entities wai se nin des aE dans ins aw san eit 2.95 558 

30 RS BATNeS, . rises ani sis eats te es SR ERE Seth sens a heals 2.57 454       
  

a Made by wading 400 feet above gage. 

Daily gage height, in feet, of East Branch of Oswegatchie River at Newton Falls, N. Y., 

  

  

  

Jor 1912. 

[Chas. H. Corp, observer.} 

Day Oct. | Nov. | De Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec 

Stab ean 1.8 0:35:20... cas 2.0 2.6 2.6 seis 2.25 13.1 2.4 
De esas 2.1 2 AEDs cairns 1.812.457 2.6 2 annaaninn 22 192.3 1.7 
Ds aia Noa +00] 2.8 18.ecinaens 4012.5 2.6 ois. 2.1 12.4 2.7 
dr iia, 2.35] 2.8 Moo ovdannn, 2.251 2.6 2.5 oa ea. 1.85.¢..52.1 2.4 
eo Sar Sat a Va dai 2.2 2.6 3 eas aias 2125 1.5 2 an snes sans 1.65 | 2.4 2.4 

Gueioitiae 0.30 | 2.0 CRE 16... eet es 1.901295 29 2: 11"26..2..aa00-5 1.7 {2.4 2.4 
sss tants 2.1 120 2.6 Yin aaa 1.7 {1.6 2.4 oes rsa rein S312 151:2.3 
Sennzerasans 2.2.09 2.0 18s 1.65 | 2.6 2.4 DD ess nr sirncnies 2.3 12.1 2.25 
Qinaish in 1.31212 2.6 N19. ate os 1.65] 2.4 2.64095. a. 2.1.2.1 1.4 
10.00. 1.751235] 2.6 20.4522 2500s .52)2.2 2.5 a Crean and 35 21 2.7 

eras eae Bleed) 24                         
  

Nore.—Mean daily gage height obtained by weighting individual observations according to the number 
: hours for which each one applies, as determined from observer’s notes concerning operation of mill and 
sluce gates,
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Daily discharge, in second-feet, of East Branch of Oswegaichie River at Newton Falls, 
N. Y., for 1912. 

  

  

                          

Day. Oct. | Nov.| Dee. Day. Oct. | Nov.| Dec. Day. Oct. | Nov. | Dec. 

Bi dic aaa 244 63 dear... 200 | 452 AB IM ee ass annsnn 353 | 314 394 
Dee ines n ames 314 B53 AZ. envi cs 244 | 408 452 (| Prev uaninnons 340 | 366 222 
Ben shannon 65 S124 13... i 49 | 422 RS 314 394 482 
decesniinisn donee 380 S512 14... ai.. 353 452 422 1 M....niini 255 59 394 
Bidsnisnnodefesesin 340 450 RYE. anges 314 | 422 1834-95, eres 212 | 394 394 

Badieeinasdivs 421 290 Siz 16.00. vn. 266 | 380 489 108. ccs cnrsnvns 222 | 394 394 
denn guiness 314 | 290 B20 VE. u ss sessions 222 1-202 SOA DY eicnnisueni 61 327 366 
Bic. 340 266 br. Be CR AC 212 452 B04. heiivans 366 314 353 
0... nian 244 | 314 482 I -ADuenns nui 212 | 394 8530.20. vnennnsss 314 | 314 165 
10... i ics 233 | 380 45% 11-20 eee rss nsies 59 | 340 vy BL | TO lr of Si 302 | 314 482 

Sl... 244 .|... 394 

  

NorEe.—Daily discharge determined from a well-defined rating curve. 

Monthly discharge of East Branch of Oswegatchie River at Newton Falls, N. Y., for 1912. 

[Drainage area, 166 square miles.] 

  

  

  

Discharge in second-feet. Bumo fF 

epth in 
Month. = inches on |[AccU- 

: &, Per drainage |'8CY- 
Maximum. | Minimum. | Mean. square area) 

mile. > 

OCTODBP G-31 ..iiincirinta Pune nd adsnn 366 42 245 1.48 1.43 | A 
NOVEMIDEY . cv. vi cia vo emies cE en tals wanies 452 59 333 2.01 2.24 | A 
Peeember:. ...... ed ie canarias 512 63 393 2.37 2.371 A               
RAQUETTE RIVER AT RAQUETTE FALLS, NEAR COREYS, N. Y. 

Location.—Six miles above Axton, which is 2} miles south of Coreys, 5 miles below 
: the outlet of Long Lake and 2 miles below the mouth of Moose Creek. 
Records available.—August 27, 1908, to November 10, 1912. Published also in 

annual reports of New York State Water-Supply Commission and New York State 
engineer and surveyor. 

Drainage area.—418 square miles. 

Gage.—A staff fastened to the right bank in a comparatively smooth section between 

two small falls; read once during the open-water period and weekly during the ice 
period; datum unchanged since station was established. 

Channel.—Rough, composed of large bowlders; permanent; one channel at all stages. 
Discharge measurements.—Made from a car and cable about 10 feet above the 

gage. 

Winter flow.—Relation of gage. height to discharge somewhat affected by ice. 
Accuracy.—Open-water discharge curve well defined: log jams liable to occur.
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Discharge measurements of Raquette River at Raquette Falls, near Coreys, N. Y., in 1912. 

  

  

  

      

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

Fect. Sec.-ft 
Feb. 19a 2.04 
Apr. 16 5.25 2, 560 

17 5.75 3, 400 
25 6.55 4, 260 

May 18b 4.87 1,850 
000... 0. ens ier Rese mies ais oie als SRBC WES od HIER rt 4.68 1,680 

July AS GH. Conflald oR a ed ta aaits 1.42 124 
AS... 0 a ae ee sa a re es Ta eg Sa Ud Sea. 1.42 130 
18¢. = BO. ri a SE A a Ba es Ras Seen Asa 1.41 125 

ar VATE TTT RR VU IL lt i CR SER SI i a Pa 2.11 280 
3... 0 i ee EL es 21 286 

  

a Measurements made under complete ice cover. 
b Log jam below gage. 
¢ Wading 2 miles below gage. 

Daily gage height, in feet, of Raquetle River at Raquette Falls, near Coreys, N. Y., 

  

  

   

Jor 1912. 

[C. A. De Lancett, observer.] 

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

Latvian Bid Vsiaass 2.2 2.4 5.7 8.1 1.8 1.4 1.6 27 3.4 
evans eset Bear rare a 2.5 5.6 5.1 1.8 1.38 2.0 2.8 3.4 

Bmsiaisvms sie? De Dienst ran 2.5 5.4 4.9 1.7 1.5 2:1 2.75 3.4 
mens DD |S annssianlsravenses 2.7 5.2 4.7 1.7 1.7 2.3 2.7 3.4 

Dcnis env vss 3.4 24... 2.8 5.0 4.6 1:8 1.7 2.2 2.65 3.5 

3.0 4.9 4.5 1.9 1.6 2.5 2.6 3.5 
3.5 4.9 4.4 1.8 1.0 2.5 2.6 3.5 
3.9 4.9 4.2 1.7 1.55 2.35 2.55 4.1 
4.4 4.9 4.1 1.0 1.8 2.2 2.5 4.0 
4.6 4.9 4.0 1.5 1.6 2.1 2.45 3.9 

4.6 5.0 3.9 1.0 1.6 2.1 2.4 
4.5 5.0 3.8 1:5 2.1 2.0 2.45 
4.5 5.1 3.7 1.40 2.0 2.0 2.45 |. 
4.5 4.9 3.6 1.6 1.9 1.9 2.4 
4.6 4.8 3.5 5 1.8 T.9 2.4 

Oca nrc vinta ns io sane ee 5.1 4.6 3.4 1.7 1.7 2.5 2.4 
Vs viens ila sa ema tle fen ta svee 5.8 4.6 3.3 1.55 1.6 2.4 2.45 
180 sccenenielneieses 2.2 leotmenss 6.0 4.7 3:1 1.42 1.6 2.4 2.5 
19. scenes laze 204 1....0000 6.3 4.7 3.0 1.42 1.6 2.4 2.9 
20k 2200 2 ssn Matas siss fd Alume mu ailas somes 6.3 4.7 2.9 1.38 1.55 2.4 2.5 

Desc snier chi a dens tae Bee 6.2 5.2 2.8 1.38 1.5 2.45 28 1 aeenna 
DD sans sjenis 3:0, 0:5 rc ene 2.3 6.1 5.7 2.7 2.0 1.3 2.5 2.80. henna 
OS ateinr ams nin nnn ei US wave 6.3 3.7 2.6 1.85 1.5 2.55 2.9 soos 
DS Ce Cae ed id a Te 5 Eee 6.7 5.6 2.5 1.7 1.0 2.6 2.0 rene 
es ae maaan ea i nd are eine a we J in = neem S.7 5.6 2.4 1.6 1.7 2.6 35D acvenan 

00s edn e mnt ese crn ena arate vane 6.5 5.3 2.3 1.55 1.8 2.6 Di Jes rernmn 
Dl cer vosni] ons oneness anesney 6.5 5.3 2.2 1.5 2.15 2.6 SD Hrs renne 
8 sressinans EBay se damans 6.0 51 2.1 1.42 2.1 2.65 3:3 Lnaenans 
2. case eres tie a 2.4 6.0 4.9 2.0 1.50 2.0 2.6 SS mwas 
0 se ere seen Peto a se lt nian 5.8 5.2 1.9 1.45 1.9 2.6 3-30 seen 
Bl eiennnrsintte sini nin sin vols sass wsslesFasnss Slant 1.41 7 V..onh cas 3:35 | snncnss                       
  

Norte.—Relation of gage height to discharge affected by ice Jan. 7 to Mar. 18, but as the velocity at this 
Sion is relatively high the effect of ice is not great. log jam caused backwater at the gage May 6 to 

ay 25.
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Daily discharge, in second-feet, of Spr River at Raquette Falls, near Coreys, N. Y_, 
or1912. 

  

  

    

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

Loneseas. 1,200 530 295 372 | 3,240 | 2,440 202 123 159 484 854 
Dee. aes 1,120 490 270 407 | 3,100 | 2,440 202 120 252 528 854 
Berentcerss 1,040 450 245 407 | 2,820 | 2,200 180 140 280 506 854 
Sevursonis: 1,040 400 220 484 | 2,560 | 1,960 180 180 339 484 854 
Dene soins 970 355 195 528 | 2,320 | 1,850 202 180 309 464 920 

830 350 170 626 | 1,880 | 1,750 226 159 407 444 920 
800 345 145 920 | 1,880 | 1,650 202 159 407 444 920 
770 340 115] 1,220 | 1,880 | 1,470 180 150 356 426 1,380 
740 335 125 | 1,650 | 1,880 | 1,380 159 159 309 407 1,300 
700 330 140 | 1,850 | 1,880 | 1,300 140 159 280 390 1,220 

Henican 670 325 150 | 1,850 | 2,000 | 1,220 159 159 280 BS fir deena 
12........-. 630 320 160 | 1,750 | 2,000 | 1,140 140 280 252 S00 1- esx es 
Be ecinniiss 600 315 170 { 1,750 { 2,100 | 1,060 123 252 252 390 1-. 5-5. 
MM... ...5. 560 310 180 | 1,750 | 1,880 990 159 226 226 372 Joo nieve 
1. 0iiines 530 305 190 | 1,850 | 1,780 920 140 202 226 B72 {+ stuwnss 

16..00-00-- 570 300 210 | 2,440 | 1,600 854 180 180 407 372 {sna ves 
WW innessinsn 610 295 230 | 3,380 | 1,600 792 150 159 372 390 jv uueeno 

: Ee 650 295 250 | 3,660 | 1,690 678 126 159 372 407 1. ceaieus 
10:0. ..000.. 690 251 270 | 4,100 | 1,690 626 126 159 372 BT6 viene 
20. a0ans ces 740 235 200 | 4,100 | 1,690 576 120 150 372 528 1s cweess 

780 220 315 3,940 | 2,200 528 120 140 390 528 |: csvnven 
820 205 339 | 3,800 | 2,800 484 252 140 407 332 1- Fl vos 
800 190 343 | 4,100 | 2,800 444 214 140 426 S76... 
780 205 348 | 4,740 | 2,670 407 180 159 444 D781. eneeivnn 
760 220 352 | 4,740 | 2,670 372 159 180 444 73 J oevese . 

MB eiensnacies 740 235 357 | 4,420 | 2,680 339 150 202 444 734 Loesanes 
1 AREER, 720 250 362 | 4,420 | 2,680 309 140 294 444 TO ees 
DS sn enenns 690 265 367 | 3,660 | 2,440 280 126 280 464 792 Janeane 
20 nana 650 280 372 | 3,660 | 2,200 252 140 252 444 792 |..cccne 

1 A I, 610 1.covves 372 | 3,380 | 2,560 226 132 226 444 893 fc « «enews 
1 RR 510 jecenesss 372.)...0..x. 2.4400. lL 125 0 cee iene 823 i. eevee                       
  

NorE.—Daily discharge determined as follows: Jan. 1 to 6, from a well-defined rating curve; Mar. 19 to 
May 5 and May 26 to Dec. 31, from a fairly well-defined curve; May 6 to 25, from a rating curve based on 
two measurements made while the log jam existed; for the period during which ice was present, Jan. 7 to 
Mar. 18, estimated by means of a rating curve based on one measurement made with ice present, and the 

Discharge interpolated for days on which gage was not read. shape of the open-water rating curves. 

Monthly discharge of Raquette River at Raquette Falls, near Coreys, N.Y, for 1912. 

[Drainage area, 418 square miles.) 

  

  

  

  

      

Discharge in -feet. charge in second-feet Jamo oF 

epth in = 
Month. Por inches on Suey 

: $ois drainage y. 
Maximum. | Minimum. | Mean. | square area) 

mile. > 

1,200 530 754 1.80 2.08|{C. 
530 190 308 «137 «19:4 C. 
372 115 255 .610 70:1C, 

4,740 372 2,530 6.05 6.75 | B. 
3,240 1,600 2,250 5.38 6.20 | B. 
2,440 226 1,030 2.46 2.74 | A. 

252 120 162 . 388 .45 | A. 
294 120 182 .435 +0] A, 
464 159 353 .844 .94 | A. 
823 372 531 1.27 1.46 | A. 

1,380 854 1,010 2.42 90 JA.       
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RAQUETTE RIVER AT PIERCEFIELD, N. Y. 

Location.—About three-fourths mile above the head of Black Rapids and half a mile 
below the dam of the International Paper Co. at Piercefield. 

Records available.—August 20, 1908, to December 31, 1912. Data also in annual 

reports of the State Water-Supply Commission and the State engineer and sur- 

veyor, State of New York. 
Drainage area.—723 square miles. 
Gage.—A chain gage fastened to a large stump installed September 4, 1910, to replace 

the vertical staff which was fastened to the same stump and was used from August 
20, 1908, to September 3, 1910. The datum of the chain gage was the same as that 

of the original staff gage; from January 1, 1911, to December 31, 1912, the datum of 
the chain gage was 2 feet lower. During 1912, a Stevens automatic gage was in- 

stalled in a galvanized sheet-iron house (4 by 6 feet inside dimensions). The 

instrument is set over a concrete well 34 feet square (inside dimensions) and 15 
feet deep. The well is connected with the river by a 4-inch cast-iron water pipe 

60 feet long. A shear gate valve is set at the inner end of the pipe for use in 

cleaning the well. The outer end of the pipe terminates in a concrete box 1 foot 
square (inside dimensions) connected with the river by three small intake pipes, 

2 inches in diameter, their outer ends protected with a screen. The river at 

this point contains a considerable amount of wood pulp, and this special con- 
struction was deemed necessary to keep the pulp out of the intake pipe. The 
station is shown in Plate 111, B (p. 96). 

Channel.—The channel opposite the gage is a deep pond in which velocity is not 

perceptible. The control of this pond is at the head of Black Rapids and is per- 
manent. 

Discharge measurements.—Made from a cable (span 171 feet) at the section for- 
merly used for boat measurements just above Black Rapids. 

Winter flow.—The rapids controlling the stream at the gage rarely freeze and meas- 

urements made with ice present indicate that the relation between gage height 
and discharge is little if at all affected by ice. Open-water discharge rating 
curve is usually applicable throughout the year. 

Artificial control.—The dam of the International Paper Co. controls the flow of the 

stream at the station during low-water periods, but the mill is usually run for 24 
hours each day, except Sundays. The numerous lakes in the upper part of the 

drainage basin afford considerable storage, most of which is controlled. 

Accuracy.—Although the discharge at this station is somewhat affected by artificial 

control, the records are believed to be good; with automatic gage, they should 
be excellent. 

Cooperation.—The recording gage is attended by an employee of the International 
Paper Co. 

Discharge measurements of Raquette River at Plercefield, N. Y., in 1912. 

  

  

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

Feet. Sec.-ft. 
Jan. 3la Pronk WV BIICr.. ros cer amizsnaen sensors nr imnseiss a lchiesiin nas sun ros nna as 5.38 ; 
CUR ERR Rn RE a NE NOs Sea 4.00 454 
July 16 | G. i SER A SLL Sneha Aalst 3.80 424 
Oct. 25. 1 Frank Weber, cc us rersarers sarioserine ER RR SN a 5.50 1,110     
  

a Made under complete ice cover 1} miles below gage.
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[W. B. Graves, observer.] 
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Daily gage height, in feet, of Raquette River at Piercefield, N. Y., for 1912.     
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Nore.—Mean daily gage height obtained by averaging hourly readings for each 24-hour period. 
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Daily discharge, in second-feet, of Raquette River at Piercefield, N 
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Daily discharge, in second-feet, of Raquette River at Piercefield, N. 

[Automatic gage.] 
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Nore.—Daily discharge determined from a well-defined rating curve. 
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A. DAM ON RAQUETTE RIVER AT HANNAWA FALLS, N.Y. 

  

  
  

    
B. GAGING STATION ON RAQUETTE RIVER AT PIERCEFIELD, N.Y.
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Monthly discharge of Ragquette River at Piercefield, N. Y., for 1912. 

[Drainage area, 723 square miles.] 

  

  

  

  

Discharge in second-feet. 

irs Sn epth in 
Month. pene [Accu- 

Per drainage racy. 
Maximum. | Minimum. | Mean. | square Tomas 

) mile. area). 

Jonuaty. «vane earner ra Se 2,290 169 1,210 1.67 1.92 | A. 
FoBraalY cover vain. cov mes Sli al aed 730 80 557 L769 231 5. 
MOC is srs s nse cnn shasta 615 57 423 585 67 | B. 
API tia EC raened 7,060 425 2,280 3.15 3.51 ; A. 
May... oti en ee 6, 100 1,700 3,330 4.61 5.32 | A. 
TARE octet 2,380 30 1,740 2.41 2.69 | A. 
FE RL CC ARN | Sa RN 615 44 332 459 53 | A. 
Anastasia cee 455 54 319 441 S11 A 
September ue cect iv nse e Sra st 580 44 429 593 66 | B. 
I CIODBY: . av. sos sien cris vs smn 1,220 244 853 1.18 1.36 | A. 
NOVEMBRE vous 3 itis ins saad aenin 2,950 615 1,890 2.61 2.91 |.A. 
December. choice hac cscs didn cne irate 1,700 730 1,380 1.91 2.20 a . 

PRS YOO... o.oo lions ns sono ds 7,060 44 1,220 1.69 23.11               

  

Octoher 22-81. ... oc... ie nraaio suns 1,140 386 915 1.27 0.47 | A 
INOVEmBEr. . co oe fives 2,700 740 1,850 2.56 2.86 | A 
Ln Le A pe AL Sal 2,150 882 1,520 2.10 2.42 | A             

RAQUETTE RIVER AT MASSENA SPRINGS, N. Y. 

Location.—At highway bridge at Massena Springs, N. Y., 1,000 feet above the New 
York Central & Hudson River Railroad Bridge, used for freight transfer from the 
railroad station to the Massena power plant, 8 miles below Raymondville and 10 
miles above the mouth of the stream. 

Records available.—September 21, 1903, to October 17, 1903; April 9, 1904, to De- 

cember 31, 1912. Data also in annual reports of the United States Geological 

Survey, State Water Supply Commission, and the State engineer and surveyor, 
State of New York. 

Drainage area.—1,170 square miles. 

Gage.—Chain, attached to upstream side of concrete bridge on February 2, 1912. 
Original gage was a vertical staff fastened to a stone wall on the left bank about 50 
feet upstream from the present bridge. This was replaced August 16, 1906, by a 

standard chain gage fastened to the old highway bridge just above the present 
bridge. The datum of the chain gage was set 1.00 lower than that of the staff gage 
to prevent negative gage heights. The chain gage was set on the concrete bridge 
at such a datum that readings should be comparable with those at the former site. 

Channel.—Bed of river of coarse gravel and small bowlders; permanent; current good 
at all points. 

Discharge measurements.—Made from new bridge. 
Artificial control.—The operation of a number of power plants above the station has 

marked effect on the low water discharge of the stream. These plants are usually 
run for 24-hour power, but are closed on Sundays. The effect of the Sunday closing 

is shown in the stream for several days. 
Winter flow.—Ice forms at this station to a thickness of 3 feet and considerably affects 

the relation of gage height to discharge for December, January, February, and 
March. 

1572°—wsp 324—14——7
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Accuracy.—Conditions are fair at the new bridge, but the rating curve is somewhat 

changed. Determinations of monthly discharge are considered good, but those of 
daily discharge may be somewhat in error for low-water periods, due to artificial 

control. 

to errors. 

Monthly estimates for periods during which ice is present also subject 

Discharge measurements of Raquette River at Massena Springs, N. Y., in 1912. 

  

  

  

i Gage Dis- 
Date. Hydrographer. 0g Date. Hydrographer. hel vo charges 

Sec.-ft. Feet. Sec.-ft. 
Feb. 1a G. TH. Canfield ..... 696 || Apr. 20 | Frank Weber...... 9.01 8,270 

2a¢| Frank Weber ...... 916 May 15 7... do... 000. c5.68 4,050 
2mi..... QoL on 896 || July 26 | G. H. Canfield..... 1.58 395 

Mar. 14a| C. S. De Golyer .... 498 TL eo dO. cn sesaiin 1.63 378 
Apr. 12 | Frank Weber ...... 4,810 || Oct. 21 | J. G. Mathers.. 2.79 1,053 

13:]----- B00: sR ie 4,610 2h as do... LA. 2.02 620 
Tan. do.Ty iia 8,610 250. do essai a 3.41 1,530               
  

a Measurement made under complete ice cover. 
b Gage in old position on steel highway bridge. 
¢ Gage in new position on concrete highway bridge. 
d Made by wading near site of old bridge. 

Daily gage height, in feet, of Raquette River at Massena Springs, N. Y., for 1912. 

[F. L. Babcock, observer.] 

  

  

  

  

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

4.2 7.6 8.2 9.0 1.9 1.65 1.7 3.2 3.0 4.2 
4.0 7.4 8.0 So 2 25 1,650 1.6 3.1 3.0 4.0 
4.0 7.9 7.6 4 2.25 1-5754% 1.8 3.0 3.2 4.0 
4.4 5.8 7.4 6.81 1.9541 1.557 1.85] 3.0 3.2 4.4 
4.4 7.4 7.0 6711.3 1.951 2,0 2.8 3.3 5.5 

Basses aT Sea et 4.4 4.4] 12.8 7.0 6.7 1.8 23 2.351-3,0 3.4 6.1 
Lr ares aia bane sw wn oe wie Ge 4.4 13.6 6.8 6.4 2.0 2.1 2.6 3.0 4.2 6.0 

ah ree pons fue yin sol we ae 4,41:12.4 6.7 6.11925 2.03" 2.6 3.1 5.9 5.8 
0 aie at i nen ei SL Beier 4.4 10.0 6.6 5.8 2.4 1.95 2.6 3.0 5.8 5.8 

Oe ics cfe tome Cann ut 4.2 9.0 6.5 581 1.65¢ 2.1 2.6 2.6 5.6 5.6 

ea GS anes 4.0 8.6 6.2 5.8 1.45 1.85 2.05 3.4 5.0 5.6 
staan 4.6 4.0 6.9 6.0 5.2 1.75 2.05 1.75 3.2 5.0 5.4 
ens ries sw Se wa ale wma 4.4 6.6 6.0 5.21 1.65 :2.857 52.0 3-1 5.4 5.2 

Ho as an nsf sie ve ols wee 3.6 6.6 5.8 5.00 16 2.1 2.3 3.0 5.8 5.2 
dD i ir sa deer ae ae de 4.0 6.8 5.6 4.6 1.85 1.95 2.6 3.0 5.8 5.3 

eine 4.4 7.3 5.6 4.64 1.85 1.3 2.6 2.9 5.7 5.5 
4.4 5.0 8.1 5.8 481.751 1.7572.5 2.45 5.6 6.2 

iE en 4.6 9.1 6.0 40] 1.6 1:6 2.4 2.3 5.4 7.0 
4.4 5.4 9.4 6.0 4.2 13 1.85 2.4 2.8 4.8 6.9 
3.8 6.0 9.0 5.8 40} 145} 2.0 2.6 2.9 5.0 6.8 

3.8 6.0 8.8 6.0 3.74 3.3841 1.8 2.6 2.8 4.9 6.6 
3.3 5.8 8.8 6.4 8.64 L251 1.85, 2.3 2.8 4.8 6.6 
3.7 5.4 8.9 6.6 3.4 2.4 1.85 2.8 2.8 4.7 6.6 
5.0 5.4 9.4 6.5 3.2 11.8 1.95% 2.9 2.6 4.6 6.5 
4.8 52 9.4 6.7 3.0 1.751 2.9 3.0 3.4 4.8 6.4 

4.6 4.8 9.3 6.6 2.81 1.6 2.45 { 3.0 3.8 4.9 6.5 
4.5 4.8 9.1 6.5 2.81 L.55 2.151 3.0 3.4 4.8 6.4 
4.2 4.8 8.9 6.6 291 2.6 1.9 3.1 3.4 4.7 6.3 
4.2 6.0 8.6 6.9 SS] 1.45. 3.2 3.3 4.6 6.4 

Shei 7.0 8.4 8.0 261.7 “7 3.2 Se 4.4 6.4 
ens 200 eee I0:0. i 10 43 a 0a 6.2 

  

                        
  

NotE.—The gage was removed from old highway bridge Feb. 2. See gage in station description. 
ion of gage height to discharge aflected by ice Jan. 1 to Apr. 8, 

= 2 ?
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Daily discharge, in second-feet, of Raquette River at Massena Springs, N. Y., for 1912. 

  

    

                        

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

Bla an 955 675 | 2,000 | 6,870 | 8,050 515 398 420 | 1,360 | 1,200 | 2,220 
Denia ass iE Se 865 605 | 2,000 | 6,590 | 6,590 705 398 375 | 1,280 | 1,200 | 2,040 

a stwnc rasta Satasd 835 605 | 2.000 | 6,040 | 5,780 705 442 465 | 1,200 | 1,360 | 2,040 
Bees saa en 805 745 | 3,000 | 5,780 | 5,020 540 355 490 | 1,200 | 1,360 | 2,410 
Be snc ss sana nse 775 745 | 4,000 | 5,270 | 4,900 261 442 565 | 1,060 | 1,440 | 3,520 

Oeics dim 745 745 | 4,000 | 5,270 | 4,900 465 620 765 | 1,200 | 1,520 | 4,180 
Te sueotiasinuadil dois 755 745 | 4,000 | 5,020 | 4,530 565 620 925 | 1,200 | 2,220 | 4,970 
Be sin ans Han 770 745 | 4,000 | 4,900 | 4,180 860 592 925 | 1,280 | 3,960 | 3,850 
UY, one nonidic 2d dante ia sain = 785 745 | 9,590 | 4,770 | 3,850 620 540 925 | 1,200 | 3,850 | 3,850 

HOC veaiova tema mtn hn rns 800 675 | 8,050 | 4,650 | 3,850 398 620 925 925 | 3,630 | 3,630 

Beene tl a 815 605 | 7,450 | 4,290 | 3,850 316 490 592 | 1,280 | 3,010 | 3,630 
Bl taf ins 825 605 | 5,140 | 4,070 | 3,210 442 592 442 | 1,360 | 3,010 | 3,410 
A elrenoavictiamst thie issn 810 745 | 4,770 | 4,070 | 3,210 | 398 765 565 | 1,280 | 3,410 | 3,210 
Moi oil 795 490 | 4,770 | 3,850 | 3,010 375 620 | 1,060 | 1,200 | 3,850 | 3,210 
Basses me LoL as 780 605 | 5,020 | 3,630 | 2,610 490 540 925 | 1,200 | 3,850 | 3,310 

06s as A fn iain 760 745 | 5,640 | 3,630 | 2,610 490 261 925 | 1,130 | 3,740 | 3,520 
Blais. avenues Juiciv cs 745 | 1,000 | 6,730 | 3,850 | 2,810 442 442 860 828 | 3,630 | 4,290 
18 res etin fi nas 745 825 | 8,200 | 4,070 | 2,040 375 375 795 735 | 3,410 | 5,270 
19... Ll 745 | 1,200 | 8,650 | 4,070 | 2,220 335 490 795 | 1,060 | 2,810 | 5,140 
20s sere ranma i shies 545 | 1,540 | 8,050 | 3,850 | 2,040 | 316 565 925 | 1,130 | 3,010 | 5,020 

Dl nese te vss ile cenee 545 | 1,540 | 7,750 | 4,070 | 1,770 | 279 465 925 | 1,060 | 2,910 | 4,770 
DD sind a ish 545 | 1,420 | 7,750 | 4,530 | 1,680 | 244 490 | 1,060 | 1,060 | 2,810 | 4,770 
Dems msn ois sys cs 515 | 1,200 | 7,900 | 4,770 | 1,520 795 490 | 1,060 | 1,060 | 2,710 | 4,770 
Od eens t hn ons 1,000 | 1,200 | 8,650 | 4,650 | 1.360 465 540 | 1,130 925 | 2,610 | 4,650 
Dinah nme Bh ak ns nian 910 | 1,100 | 8,650 | 4,900 | 1,200 | 442 | 1,130 | 1,200 | 1,520 | 2,810 | 4,530 

Er UL Sta 825 910 | 8,500 | 4,770 | 1,060 375 828 | 1,200 | 1,860 | 2,910 | 4,650 
ase. aia ay 785 910 | 8,200 | 4,650 | 1,060 355 648 | 1,200 | 1,520 | 2,810 | 4,530 
Denman oh Dean 675 910 | 7,900 | 4,770 | 1,130 925 515 | 1,280 | 1,520 | 2,710 | 4,410 
OD Sewanee tenons i 675 | 1,540 | 7,450 | 5,140 | 1,060 420 316 | 1,360 | 1,440 | 2,610 | 4,530 
Aare ensrnsai anaes vipa se ho 2,000 | 7,160 | 6,590 | 925 420 86 | 1,360 | 1,360 | 2,410 | 4,530 
Bly ons riers we vrid|s st analn venine 2.000:)...... 9,010 )....... 515 S16 1....... 2200 [+ sive 4,290 
  

Nore.—Daily discharge Apr. 9 to Dec. 31, determined from a well-defined rating curve. Daily discharge 
Feb. 1 to Apr. 8, obtained by means of a well-defined rating curve based on measurements made under 
ice cover and comparison with the discharge at Piercefield. 

Monthly discharge of Raquette River at Massena Springs, N. Y., for 1912. 

[Drainage area, 1,170 square miles. ] 

  

  

  

  

              

Discharge in second-feet. Run-o & 

(depth in & 
Month. inches on |A¢CU Per drainage racy. 

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

cl RAE srs al,500 1.28 1.48 | D. 
1,000 515 763 . 652 701°C, 

a 2,000 490 972 . 831 .96 |. C, 
9,590 a 2,000 6,230 5.32 5.94 | B. 
9,910 3,630 4,940 4.22 4.8 | B. 
8,050 925 3,070 2. 62 2.92 | B. 

925 244 479 . 409 .47 | A. 
ASUS. eran a doe ire ts anes 1,130 86 516 . 441 DL {4s 
Seutomber....... Lo. on 1,360 375 881 .753 84 | A. 
OCIODOr. vs ona sha tl oe he 1,860 735 1,210 1.03 1.191 A, 
November...............coeveeeenan.... 3,960 1,200 | 2,760 | 2.36 2.63 | B. 
DGCOTANOT ates 2 shin sos nin Ba 5 in 5,270 2,040 3,940 3.37 3.88 | B. 

The Year... aan. ests 9,910 86 2,270 1.94 26. 38 

  

a Estimated by means of comparison with the discharge at Piercefield.
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BOG RIVER NEAR TUPPER LAKE, N. Y. 

Location.—Mouth of Bog River, head of Tupper Lake, 1} miles below junction of 
Bog River and the outlet from Round Pond. 

Records available.—August 24, 1908, to June 30, 1912. Published also in annual 

reports of the New York State Water-Supply Commission and the New York State 

engineer and surveyor. 

Drainage area.—132 square miles. : 
Gage.—Staff, fastened to the left wing wall of an unused dam; read once daily; 

datum unchanged. 
Channel.—Possibly shifting, as the bed is composed of rock on one side and gravel on 

the other. The crest of the dam with the brink of the adjacent falls forms a con- 

trol point considered permanent. 
Discharge measurements.—Made from a cable about 14 miles above the gage and 

immediately below the mouth of the outlet of Round Pond. 
Artificial control.—The flow is more or less regulated during the spring for log driv- 

ing. The operation of a small power plant on the main stream causes some fluc- 

tuation in the daily gage heights during the low-water periods in the summer. 
Winter flow.—The gage heights are usually not observed during December to March 

on account of ice. 

Accuracy.—Discharge curve fairly well developed. Estimates good. 

Discharge measurements of Bog River near Tupper Lake, N. Y., in 1912. 

  

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

Feet. Sec.-ft. 
May: 17 | Bran Weber... ci ie ust iei si asi bo rad ans cit mn ss maa 2.52 331 

17. BOs... a rR reams 2.57 "336      
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Daily gage height, in feet, and discharge, in second-feet, of Bog River near 
N. Y., for 1912. 

[B. O. Lott, observer.] 

101 

Tupper Lake, 

  

Day. 
  

  

    

March. April. May. June. 

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

2.4 285 4.0 940 3.5 700 
2.4 285 3.6 745 3.4 655 
2.4 285 3.2 570 3.4 655 
2.5 315 3.0 490 3.4 655 
2.6 350 2.8 420 3.4 655 

2.6 350 2.8 420 3.4 655 
2.6 350 2.7 385 3.3 610 
2.6 350 2.6 350 3.0 490 
2.5 315 2.6 350 2.8 420 
2.6 350 2.5 315 2.6 350 

2.6 350 2.4 285 2.5 315 
2.6 350 2.5 315 2.4 285 
2.6 350 2.5 315 2.4 285 
2.8 420 25 315 2.3 255 
2.9 455 2.4 285 2.1 205 

3.5 700 2.4 285 2.0 180 
4.5 | 1,190 2.5 315 1.9 160 
4.6 | 1,240 2.6 350 1.8 140 
4.6 1,240 2.6 350 1.7 120 
4.5 1,190 2.2 385 1.6 105 

4.4] 1,140 2.8 420 1.6 105 
4.6 1,240 3.1 530 1.5 90 
4.6 1,240 3.6 745 L535 90 
4.6 | 1,240 3.5 700 1.5 90 
4.6 1,240 3.4 655 1.5 90 

4.6 1,240 3.3 610 1.4 5 
4.6 | 1,240 3.3 610 1.4 75 
4.6 | 1,240 3.3 610 13 60 
4.5 1,190 3.5 700 1.3 60 
4.2 1,040 3.7 790 1.3 60 

ewan Saale as sea nd 3.7 0 ia Te               
  

Note.—The relation of gage height to discharge probably affected by ice from Mar. 22 to 31. Daily 
discharge determined from a fairly well defined rating curve. 

Monthly discharge of Bog River near Tupper Lake, N. Y., for 1912. 

[Drainage area, 132 square miles.] 

  

Discharge in second-feet. 

  

  

ar ot 
pret epth in 

Month. oe dos on Accu 
: Per drainage |72¢Y- 

Maximum. | Minimum. | Mean. square g 
Tile, area). 

April... Gas 1,240 285 759 5.75 6.42 | C 
May. Se i ha eee 940 285 495 3.75 432 | B 
JUNG, viata seine ia ne oe Sn 700 60 290 2.20 2.46 | B             
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ST. REGIS RIVER AT BRASHER CENTER, N. Y. 

Location.—At the steel highway bridge in the village of Brasher Center, 5 miles 

downstream from Brasher Falls, 6} miles below the junction of East and West 
branches of St. Regis River, and about 12 miles above the mouth. 

Records available.—August 22, 1910, to December 31, 1912. Data published also 

in annual reports of State Water-Supply Commission and State Conservation 
Commission of New York. 

Drainage area.—621 square miles. 

Gage.—Chain, fastened to downstream side of bridge; read twice daily; datum 

unchanged. 
Channel.—Veryrough; composed of gravel and large bowlders; considered permanent. 

At high stages current swift and water rough. 

Discharge measurements.—At low stages made by wading about 500 feet above 

the bridge; at high stages, from the bridge. 
Winter flow.—Relation of gage height to discharge affected by ice. 
Accuracy.—Discharge rating curve well defined. Estimates good. 

Discharge measurements of St. Regis River at Brasher Center, N. Y., in 1912. 

  

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

  

: Feet. Sec.t. 
Beh. 200) RYANE WOOL. cco dna tans si wd Lh wa Se Eos Se al el sis 5.64 442 
Apr. 111... B00 a i i i es ee Bh Le LE Se Pea Ea 6.18 3,600 

V4 00... QO ee Ba ria se si eR A Ts eR a Sa a sre Sa 5.85 2, 870 
8... 0 a dS ee mn ie nan i Ted ne Nd ee ae a ea 6.70 5,440 

May 14... RE RL RL SE 5.09 1,410 
July 280 GT Cand, re scrins vrs nr a is Sms las dd ha wma se rene 4.15 341 
OCE, 284 J. Go MAINES. cn cin vines sans rsans 1s sins ns asin inves dts cnnninn enon on hain 4.38 523     
  

a Complete ice cover, control frozen. b Made by wading.
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Daily gage height, in feet, of St. Regis River at Brasher Center, N. Y., for 1912.     
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Daily discharge, in second-feet, of St. Regis River at Brasher Center, N. Vv. Jor 
1910-1912—Continued. 

  

Day. Apr. | May. | June. { July. | Aug, § Sept... Oct. | Nov. | Dee. 

  

690 438 342 561 619 1,760 

619 392 342 | 1,590 638 860 
742 446 925 | 1,430 742 990 
590 438 990 { 1,200{ 1,130 860 

342 | 322| 524 619 | 1,060 | 3,460 
296 | 29 590 524 | 990 | 2,740 

342 342 524 507 925 2, 530 
296 322 472 524 990 1,850 
472 302 438 590 | 1,130 1,760 
415 322 542 690 | 1,510 1,940 
498 415 542 285 | 1,430 1,760 

392 454 524 638 | 1,350 | 1,680 
369 415 415 638 | 1,350 | 1,590 
308 392 392 500 | 1,130 | 2,230 
206 302 415 619 628 | 2,330 
342 454 392 498 990 | 1,940 

279 384 498 590 860 1,940 
362 472 860 580 | | 860 1,760 

302 498 561 5821 1,590 Leeoao. ad 
225 472 498 SL 11,850 vu av. 
240 SU .a woe. GOL ne Saitivle one aimeiey 

356 423 542 | 1,760 801 1,060 

342 498 | 1,430 | 1,430 | 1,130 | 3,460 
308 925 | 1,430 | 1,590 990 | 3,080 
273 | 1, 130 1,430 | 1,430 925 | 2,640 

0 
392 638 | 1,760 990 925 2,330 
415 B01 Jo vwee ens 2 eas 2,960                     

  

Note.—Daily discharge for 1910 determined from a rating curve based on one measurement and the 
shape of the rating curve for 1911-12. Daily discharge for 1911 and 1912 determined from a rating curve 
well defined below 7,000 second-feet. Daily discharge Apr. 6 to 8,1911, estimated on account of ice jams.
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Monthly discharge of St. Regis River at Brasher Center, N. Y., for 1910-1912. 

[Drainage area, 621 square miles.] 

  

  

  

   
   

   

      

   

   

  

  

  

  

  

ischarge in nd-feet. Discharge in second-feet Fumo 

epth in = 
Month. inches on Accu Per dratare | 126. 

Maximum. | Minimum. | - Mean. square Ls 
© mile. * S 

1910. 
Angas 22-81... na. ase ees 226 0. 364 0.14 | B 
September... .... oe. iain Ho 404 .651 “3B 
October...... . 800 1.29 1.49 | B. 
November............ 3 Sn 769 1.24 1,38 i:8, 
DECEIT. ssc vsvinvnn nussnsssimadnn sain 700 1.13 L303 D. 

JULY tec svise src nnr i shan su vk nnd rus 1,250 2.01 2321 D. 
February. . ot) 730 1.18 1234 D. 
March.. 1,600 2.58 2.971 D. 
April. 4,530 7.29 8.13 | C. 

ay.. 1,870 3.01 3.47 | A. 
Jane....... 952 1.53 1.13 A. 
July.....o... nis 455 733 85 | A. 
Angast. il ai 388 .625 OVA. 
September... .. vic ouuaniss 537 .865 97 | A. 
OGLODEr. ca vase os sannass snare anny 702 1.13 1.30] A. 
November. .....i...0....oucssvasinnsss 1,080 1.74 1.94 | A. 
DOCEMBET. List al ons een 1,820 2.93 3.38] B. 

RO OAT oy Tce ce aha Bre eee nr pr Sone mS RT A Sean 1,330 2.14 28.99 

1912. 
JUIOIY is acs s wnat sas ss stamens an tyson nn anne alas sn nan wits 780 1.26 1.45] D. 
TODAY . cose Tt tie a ae na Sa a Pee ce bem a Not ST Ea 370 596 .64 | D. 
Miateh. sce iis sea Ea eas ayes sia e seh a nets 460 L741 S51 D. 
ApH oe i re ln 12,900 1,850 4,970 8.00 8.93 | B. 
Yr re EE 7,450 1,060 2,010 3.24 3.74 | A. 

JMOL oii vie ss ses Sa a ne 4,700 369 1,300 2.09 2.33 | A. 
Jal. ocr inci saan Tr ars 516 225 313 504 +58 L.A. 
ASU ccna ris tos ss ns cinslomunn ns wns 1,130 342 510 .821 95 | A. 
SOPLEIADEY. oi. ches vasa ma nrg 1,760 542 1,130 1.82 2.03 | A. 
QClOBOr. . ta. issn anes iar sn 1,760 362 876 1.41 1.63 | A. 
NOVOMDOr.... nevis v Sea obis sana 3,200 742 1,430 2.30 2.57] A. 
PDepembher.......... cui ausravssmsomass 4,360 1,060 2,190 3.53 4.07 | A. 

Mhoptar. 00 i te st 12,900 225 1,360 2.19 29.77               
Nore.—Discharge for Dec. 7, 1910, to Mar. 31, 1911, and Dec. 29, 1911, to Mar. 31, 1912, estimated by means 

of comparison with the flow of Raquette and Oswegatchie Rivers. 
Mean discharge Dec. 7-31, 1910, estimated 710 second-feet. 
Mean discharge Dec. 29-31, 1911, estimated 1,700 second-feet. 

DEER RIVER AT IRONTON, N. Y. 

Location.—About 1,000 feet below steel highway bridge in the village of Brasher 
Iron Works (railroad station is Ironton) and 2 miles above the confluence of Deer 

River with St. Regis River in Helena. There are no important tributaries between 

the gage.and the mouth of the river. A small creek enters from the left about 
1 mile above the station. 

Records available.—July 25 to December 31, 1912. 
Drainage area.—206 square miles. 

Gage.—Inclined staff gage 32 feet long, reading from 0.5 to 11.0 feet, about 1,000 feet 

below the bridge and 500 feet below the remains of an old wooden dam; an 
auxiliary vertical staff, fastened on the upstream side of the right abutment, is to 

be used as a reference while making measurements and to determine the effect of 

the removal of the dam below. 
Channel.—Bed at the bridge is solid rock and smooth. A gravel control about 300 

feet below the gage is probably permanent. 
Discharge measurements.—Made from the bridge during medium and high stages 

and by wading a short distance above at low stages.
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Winter flow.—Relation of gage height to discharge will probably be affected by ice 

during the winter months. 

Accuracy.—Rating curve good for low stages. Upper portion not well defined. 
Estimates as published good. 

Cooperation.—Gage heights furnished by M. W. Lantry, Hogansburg, N. Y. 

Discharge measuremznts of Deer River at Ironton, N. Y., in 1912. 

  

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

Feet. Sec.-ft. 
July 25a¢| G. H. Canfield i 1.13 51.3 
Oct, 221 YF. G. Mathers .......>.... 1.68 130 

  

Bla. Deri ee hn as at En Ann the nna ran a see 2.66 397         

a Measurement made by wading. 

Daily gage height, in feet, and discharge, in second-feet, of Deer River at Ironton, N. Y., 

  

  

  

  

J or 1912. 

[Alex. Barlow, observer.] 

July. August. September. October. November. December. 

Day. 
Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- 

height. |charge.| height. |charge.| height. |charge.| height. |charge.| height. |charge.| height. charge. 

La tia [Ste sain hia huis 58 1.39 84 1.49 98 2.85 465 1.9 175 23 279 
Le vs eases d 1.38 82 1. 66 126 2.5 341 2.0 199 4.8 1,680 

ene eels nana Ne aaa 1.35 78 1.85 164 2.3 279 1.92 180 5.8 2,810 
deat So el as 1.52 102 1.80 153 2.2 251 1.8 153 3.3 656 
Be sn i uinicio fede tne peti os 1.64 122 1.72 137 2.05 212 1.75 143 3.0 524 

Beeson ne em] se SE 1.58 112 1.60 115 1.91 177 7 133 Sed 3] 566 
ae ttn a Ne mw Sain = | piel a5 1.49 98 1.88 171 1.95 187 2.1 225 3.0 524 

Seti ara ln a aa Yee in 1.44 91 2.4 309 1.78 149 5.8 12,810 2.45 325 
Dt ainls x me ain mie es 2 Ee 1.44 91 2.1 225 1.70 133 4.0 | 1,050 2.25 265 

10. ilar 1.46 93 1.99 197 1.76 145 3.3 656 2.5 341 

i sete 1.42 88 1.95 187 1.75 143 2.8 446 2.45 325 
Decanters nilacesiin 1.31 72 2.2 251 1.80 153 2.6 375 2.55 358 
Bn alls reset a ens 1.44 91 1.92 180 2.1 225 2.5 341 2.65 392 
Ad ios re syaai 1.42 88 1.89 173 1.98 194 4.3 1,120 2.9 484 
vdeo lov set las ses 1.35 78 1.85 164 1.88 171 3.6 808 2.6 375 

1.31 72 2,55 358 1.78 149 8.3 656 2.5 341 
1.28 69 2.2 251 1.71 135 3.1 566 2.7 410 
1.15 54 21 225 1.61 117 2.95 504 2.85 465 
1.12 51 2.5 341 1.68 129 2.6 375 3.8 920 
1.06 45 2.8 446 1.74 141 2.7 410 3.2 610 

il dee aria wit 1.19 58 2.8 446 1.61 117 2.6 375 3.4 704 
ssi ne eas 1.16 55 2.45 325 1.62 119 2.4 309 3.4 704 
OR real isan fees 1.20 39 2.3 279 1.58 113 2.25 265 3.4 704 

rae ies evans 1.19 58 2.8 446 1.60 115 2.2 251 3.5 754 
ans 1.12 51 1.52 102 2.65 392 2.4 309 2.1 225 3.8 920 

Beads 1.09 48 1.69 131 2.5 341 2.7 410 2.25 265 8.7 864 
Dl crsasans 1.10 49 2.13 238 3.1 566 2.45 325 2.35 294 3.6 808 
OS eee adie 1.11 50 2.05 212 2.7 410 2.25 265 2.3 279 3.6 808 
20. sain 1.22 61 1.72 137 2.73 428 2.1 225 2.35 294 3.4 704 
Os wie Sai 1.36 79 1.44 91 3.5 754 2.55 358 2.55 358 3.3 656 
SL... an 1.35 7 1.64 0228 ecscsa]mvacsan 1.95 887 Joe tie 3:9 980                         
  

Nore.—Daily discharge determined from a well-defined rating curve.
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Monthly discharge of Deer River at Ironton, N. Y., for 1912. 

[Drainage area, 206 square miles.] 
  

  

  

Discharge in second-feet. 

: hn e in 
Month. oe on [Accu- 

Per drainage | racy 
Maximum. | Minimum. | Mean. square 8 

Tile. - area). 

Jay 28281. 5h ces il nr san nen ins 79 48 59.4 0. 288 0.07 | A. 
AUS... a es i Saag a 238 45 94.3 . 458 by: A 
September... ai car Aa 754 98 289 1.40 1.56 | A. 
QC OBB ein inn nn sbi sea ws so Be 465 113 208 1.01 Li6 i A. 
NOVEMDBEr. onions ce sves mmaines 2,810 133 475 2.31 2.58 1-A. 
DPetombar...... cia ka Fader Sas viine 2,810 265 686 3.33 3.84 | A.           

LAKE CHAMPLAIN AT BURLINGTON, VT. 

Location.—On the south side of the roadway leading to the dock of the Champlain 

Transportation Co. at Burlington, Vt., at a point about 80 feet from the road at 

the foot of King Street. 

Records available.—May, 1907, to December 31, 1912. 
Gage.—Staff; read once daily. Comparison of gage readings, made under the direc- 

tion of Prof. A. D. Butterfield on calm days during 1907-8, indicate that the 
zero of the gage at Burlington is at practically the same elevation as that of the 

gage at Fort Montgomery, namely, 92.50 feet above mean sea level. 

Cooperation.—Gage heights at Burlington furnished through the courtesy of Mr. 
D. A. Loomis, general manager of the Champlain Transportation Co. 

Daily gage height, in feet, of Lake Champlain at Burlington, Vi., for 1912. 
  

  

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

seiner) enna 2.30 {.... .- 3.30: 7.20 | 6.08 {3.80 2.654....... 1.90 2.38] 2.90 
deter ne Dnnnee 2.801.230 1.721: 3.78 6.891. ..5... 3.70 § 2.004 1.50} 1.907 2.35] 2.90 

Dc Pavinne vives 2.90) 2.30 1....2.- 3.901 6,80] 6401 3.607 2.00} 1.48% 1.88%¢....... 2.90 
i. orders eens 2 0: useless 3.901.,6.70 6:40:71 3.60:)......s 1.48] 1.88} 2.35] 2.90 
Se dadanns sain sus 2.704% :2.307:31.72 | .3:98 jve.os.- 6.40 | 3.50 2.00 | 1.45 1.88 | 2.40 | 2.90 

Bes nse nansonnns OBE ea an 4.951 6.607 6.30) 3.50 31.95} 1.451....... 2.40 | 3.00 
iadensnninmonsyessns isd andanlenmes ties, 6.407 6: 20 freon: 1,90( 1.43 1.851 2.401 3.03 

Seve iennnn nse 2.87 {sth sainngn wean 5:39] 6.20 16.10'0:3.20:1" 1.90 5....... 1.35) 2.70:8....., 
De ses Ravenna nens 2.55.) pes 1.74 1:60.00 6.10. ..... 3.20 1.90: 3.431 1.80] 3.00 1{:3.05 
30..cnanain sans 2 2.10 ac... 6.20.1 6,00. 6.00}... 1.851 1.401 1.80 }....:.. 3.00 

BY. ee 2A. sd. 6.381 5.931 5.90 onan fans 1.40] 1.7871 3.201 2.97 
12. cineca 2.3 ess 1.74 6.4 {.....c- 5.831 3.00 1.8 1.40 1.757 3.22 2.98 
AD cassenaenss 2.28 lieessvnlotamens 6.49 1-570} 5.757{-2.99 |-1.85 } 1.88 ]....... 3-30.1:2.95 
Hd nae ransa laine 2.10: ual, as 5.60 3 5.661... 1.80} 1.38} 1.75] 3.35 | 2.95 
5 sca vnnes 2. 15: es ral nmnniais 6.45 | 5.50 1 5:50 1 2.95} 1.80 1. «uni. 1.70] 3.40 | 2.93 

30 iaenaaenss 215. 1.78 7 6.65 1. 5.50 [eiss.. 2.601 1.751 1.401.701 8.50:§..2.90 
7 aasesrnsass 2.1% 2.00 |--.::- 6.871 5.50 5.40) 2.55] 1.75 1.451 1.704 3.50 { 2.90 
38. einai 2.180 1,00; 1.83¢ 7.05 5.80%: 5.20; 2.507{......: 1.501 1.70] 3.489 2.90 
| Ee SR NR, 2S ei 2.05171 7.20 )..... 5001 2.48) 1.95] 1.601 1.70 | 3.457 2.90 
2. sop rene vias 2.181 1.701 2.20 [7.321 5.50 7 4.901 2.431 1.72] 1.60} --coees 3.40 | 2.90 

OY srieasn wane sd bee 0.2% lovuecss 5.501 4,82 1,.....- 1.70] 1.65] 1.70] 3.407 2.90 
DD vss nn mana 2.25 urs an 2.48] 7.251 5.66 4.70 12.80 § 1.70)...» 170) 3.90 {cvs 
eat aninnasmenn 2471 1.72 12.58 7.33) 5.65.5... 2.5041 1.70; 1.80.) 1.80] 3.407 2.95 

i sas 2.80. cs aie wn ues 7.351 5.63] 4.60) 2.40 1.65; 1.8%) 1.851.3.60{ 2.98 
2 nanan innsns 2.00.0... 2.65] 7.42 5.60 4.50} 2.30) 1.62} 1.90] 1.92] 3.58 | 2.98 

20: ti en enians 2600 1.72 2.63} 7.481 5.60 4.50] 2.30) 1.56¢ 1.90; 2.281 3.42} 2.93 
is iasnanens 2.000... .0n 208 7.55 | .ianis 4.201 2,200 1.533% 1.88 {....-.. 3.40 | 2.93 

DS rs svn ws siaalan nes yole Joit e 270 lsepen. Voc volons 4.10 1.5,...- 1.50 1.88; 2.50] 3.20} 2.93 
20... iaranaeenin 2.601 1.72.7:2.82 1. 7:55 {ou .u.s- 4. 2.201 1.50.0. .:....0 2:45] 3.10 Jeuenes 
D0: ii nae snes 2.60... 3.001 7.30% 5.90 I....... 2.10) 1.50 1.90) 2.421 3.007. 2.90 
LR O80 essay sme lar sisns 5:95 {eaavsve] 2.08 {180 1.0.55 2.40.1 ..00.-72.90                         
  

Note.—Lake frozen completely over Jan. 26. Thickest ice noted 14 inches. No information as to date 
on which the lake opened. Ice was 5% inches thick Apr. 10.
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RICHELIEU RIVER AT FORT MONTGOMERY, N. Y. 

Location.—About half a mile from the head of Richelieu Riverat the outlet of Lake 
Champlain, about 1 mile northeast of the village of Rouses Point and three-eighths 
of a mile south of the Canadian boundary; in the fort. 

Records available.—1875 to 1912; data published in the reports of the Deep Water- 

ways Survey, the annual reports of the State engineer and surveyor of the State 
of New York, and in the water-supply papers of the United States Geological 

Survey. 
Drainage area.—8,180 square miles at Chambly. 

Gage.—Staff; read once daily. Elevation of gage zero at Fort Montgomery is 92.50 
feet above mean sea level; high-water level is at elevation 101.6 feet; probably 

lowest elevation recorded at Fort Montgomery is 91.9 feet November 13, 1908. 

Gage heights are given as sea-level elevations. 
Determination of flow.—The daily discharge of the lake has been determined from 

observations of depth and discharge over the Chambly dam, 35 miles below the 
head of Richelieu River, made in 1898 by the United States Board of Deep 
Waterways. A discharge rating curve has been constructed from the observa- 
tions at Chambly dam and the gage readings at Rouses Point. The area tributary 

to the river between Rouses Point and Chambly is 310 square miles. 
Winter flow.—Relation of gage height to discharge probably affected by ice, as the 

entire surface of Lake Champlain freezes over nearly every winter. 

Cooperation.—Observations of gage heights are made under the direction of the 
Corps of Engineers of the United States Army. Gage readings reported weekly 

to the Survey through the courtesy of Maj. Edward Burr. 
Accuracy.—Estimates of daily discharge since 1907 are withheld pending verifica- 

tion of the rating curve.
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Daily gage height, in feet, of Richelieu River at Fort Montgomery, N. Y., for 1911-12. 

[Wm. McComb, observer.] 

  

  

     

  

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

98.6 | 96.25 | 94.55 | 93.6 | 93.05 | 93.0 | 93.3 | 93.9 
98.5 | 96.05 | 94.55 | 93.6 | 93.2 | 92.9 | 93.3 93.9 
98.5 | 96.0 | 94.5 | 93.65 [92.95 | 92.95 | 93.45 | 93.8 
98.6 | 95.95 | 94.45] 93.6 | 92.95 | 93.45 | 93.5 | 93.9 
98.65 | 95.9 | 94.4 | 93.5 | 93.0 | 92.95] 93.45 | 94.0 

98.5 | 95.8 | 94.5 | 93.45 93.15 | 92.85 | 93.45 | 93.9 
98.35 | 95.7 [94.25] 93.45]92.95] 92.95] 93.5 | 93.9 
98.35 | 95.65 | 94.3 93.6 |92.95|93.15]193.4 | 93.85 
98.2 | 95.55 (94.25 |93.4 |93.2 |93.05| 93.4 | 94.0 
98.05 | 95.5 | 94.3 | 93.35 93.0 | 93.05 | 93.7 | 94.0 

98.05 | 95.5 | 94.15] 93.25 | 93.0 | 93.1 93.5 | 94.15 
98.0 | 95.65 | 94.151 93.25 | 92.9 | 93.05 93.9 | 93.95 
97.8 195.6 |[94.05]93.3 [92.9 | 93.0 | 93.45 | 94.05 
97.8 | 95.45 | 94.1 93.25 192.95] 93.05 | 93.5 | 94.25 
97.9 | 95.4 [94.0 | 93.25 93.4 | 93.1 93.5 | 94.45 

97.5 | 95.3 [94.15]93.15}193.0 | 93.0 | 93.4 | 94.45 
97.5 | 95.25 | 94.1 93.15 {92.9 | 93.1 93.5 | 94.55 
97.4 195.3 [93.9 |93.25]92.95]93.2 | 93.4 | 94.65 
97.3 195.25193.9 {93.1 93.0 |93.15 | 93.65 | 94.7 
97.4 | 95.15 94.0 [93.1 [92.9 [93.2 |93.6 | 94.8 

97.2 195.05 93.9 (93.2 | 92.95] 93.3 [93.55 | 94.75 
97.0 195.1 93.8 [93.4 |]92.95 93.35] 93.6 | 95.0 
96.9 194.9 |93.75]92.95 | 93.0 | 93.35] 93.9 | 94.8 
97.0 | 94.9 [93.95 (93.15 | 93.15 | 93.45 | 93.65 | 95.0 
96.7 {95.0 193.95193.1 {92.9 [93.5 | 93.6 | 95.2 

96.7 | 94.9 [93.7 |93.15 92.95] 93.4 | 93.7 | 95.25 
96.6 | 94.95 | 93.65 | 93.15 | 93.2 | 93.5 | 93.7 | 95.7 
96.6 | 94.8 | 93.6 |93.2 | 92.9 | 93.5 [93.9 | 95.2 
96.4 | 94.6 | 93.75 | 93.0 30 93.65 | 94.0 | 95.3 

     

             

© 
P
e
 @w 

98.1               
  

a Lake closed.
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SARANAC RIVER NEAR PLATTSBURG, N. Y. 

Location.—At the Lozier dam of the Plattsburg Gas & Electric Co., about 6 miles 
above the mouth of the river at Plattsburg, N. Y. 

Records available.—March 27, 1903, to December 31, 1912. 
Drainage area.—624 square miles. 
Gages.—The crest gage is a vertical staff located at the angle in the wing wall at the 

right hand end of the racks. The tail race gage is a vertical staff spiked to the 
crib dike between the tail race and the river about 50 feet below the power house. 

Discharge measurements.—The record at this station includes the flow over a 
spillway crest 171.75 feet in length, the discharge through two 5-feet waste gages, 
when open, and the discharge through four 33-inch Victor turbines, controlled by 
automatic governors. Experiments have been made at Cornell University 
hydraulic laboratory on a model ogee section of the dam from which coefficients 
have been derived for the calculation of the discharge over the dam. The ratings 
of the waste gates and the turbines are not available. 

Accuracy.—Since the turbine and waste gate ratings are not available, the data for this 
station is being held up until these ratings can be made. 

Cooperation.—Records at this station are furnished by the Plattsburg Gas & Electric 
Co., Herbert A. Stutchbury, superintendent. 

Discharge measurements of Saranac River near Platisburg, N. Y., in 1912. 
  

  

Se 

Date. Hydrographer. Ba Pl 

Feet. Sec. ft. 
AE SO CT, YO. sn Cesnis slot bicnints in nwie das sins Rl a a a I 2.06 300 

0 esa 0 ial iiss sal ns Arn iE ra es Ss EL ve Fara se a ih a tats 2.79 557 
Sly. re. QO re a Re eta be tr su Dh ns nA A re i nal 1.99 292 
SL fs. satan ree sree Se bh rr da RE 1.84 259 
31... 0 Ri i San al rae Tag sn aR ee SR 2.23 382       

a Gage in tail race. 

AUSABLE RIVER AT AUSABLE FORKS, N. Y. 

Location.—In the village of Ausable Forks, immediately below the junction of the 
East and West branches and about 15 miles above the mouth of the river. 

Records available.—August 17, 1910, to December 31, 1912. Data also in annual 
reports of the New York State Water Supply Commission and New York State 
Conservation Commission. : 

Drainage area.—487 square miles. 
Gage.—Chain, on the left bank, about 100 feet below the junction of East and West 

branches of Ausable River; read twice daily; datum unchanged. 
Channel.—Bed of sand and gravel; liable to shift; channel divided by an island. 
Discharge measurements.—Made from a cable about 1} miles below the gage. At 

this place the river flows in one channel. 
Winter flow.—Ice may form on the riffles below the gage and either divert or cause 

backwater. 
Accuracy.—Conditions at the measuring section good. Very good discharge rating 

curve developed. Estimates good. 

Discharge measurements of Ausable River at Ausable Forks, N. Y., in 1912. 
  

  

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

Feet. Sec.-ft. 
eh 2a, TT, Cela lL a ris ts a as itis a cs eit anise 3.62 e153 
ADT 0 Frank Webel cu. r acitnsnnss: snare smite sis Lenn A fol dn sda, 5.00 2,340 

10.1...; 00 aa ese res eA Rea sa eR SE 4.55 1,430 
CC, Cover or LE el Cet Tod 6.02 5,270 

May. 100 rank WEEE. coves sisi’ sah are ss in sin sini Lire tule Pn SE A ste i 4.44 1,290 
July 29: CG. HH. Canfield... coro inc a odes Ci iin ae Emi eee A fe via 3.59 182     

a Made under complete ice cover at cable; river nearly open at gage and just below. 
b A very sudden rise took place near the finish of this measurement.
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[A. S. Baker, observer.] 
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Daily gage height, in feet, of Ausable River at Ausable Forks, N. Y., for 1912.     
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Daily discharge, in second-feet, of Ausable River at Ausable Forks, N. Y., for 1910-1912— 

  

  

Continued. 

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

1911. 
en mh sh ea 330 473 | 4,250 441 265 140 202 226 273 566 

  
Bsn an AS tf vena 13,0401. sc 2 O20 ie vias 167 292.4. =. PRR 388                         
  

Note.—Daily discharge determined from a well-defined rating curve. For the period during which ice 
was present, Feb. 25 to Mar. 23, 1911, and Jan. 6 to Mar. 15, 1912, coefficients varying from 80 to 90 per 
cent were applied to the open-water discharge. These coefficients are based on discharge measurements 
but the daily discharge for these periods can be considered only approximate.



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER. 113 

Monthly discharge of Ausable River at Ausable Forks, N. Y., for 1910-1912. 

[Drainage area, 487 square miles.] 

  

  

  

  

  

Discharge in second-feet. 
i 
epth in 

Month. Por i on Aden 
: TH drainage y. Maximum. | Minimum. | Mean. square 

mile. area). 

1910. 
AMBUSH]. hl te resem eae 329 167 225 0.462 0.26 | A. 
September. ..........5. 0 saa. 1,130 167 271 . 556 +02: A. 
October... i.e ER I 1,180 202 351 721 331 A. 
NOVEMBRE. .-...... on snb sis bens 889 257 383 .786 .88 | A. 
DIECRINIRT. oc Sins h «ba ri i init md wars 776 257 423 . 869 1.000 B. 

1911 
Mare ce a es Ene 2,000 185 510 1.05 Lot's, 
ADEE. ete ae 4,880 473 1,720 3.53 3.94 | A. 
Yt teen A 9,130 265 1,340 2.75 3.171 A. 

Jane: sd TT. 1,330 160 470 965 1.08 | A. 
SPS SE I a i) 358 117 182 .374 JA 1 A, 

AMEUSE.. i te a aes 257 117 164 2337 SOT A, 
BeplamBer. i. . sia naib eta a a Bis 832 167 256 .526 “591 A. 
OCLOEr. i hoi it inns iii a ani hat 1,100 181 437 .897 1.03 1A. 
November. . oa... Garin 1,210 134 421 . 864 00 UA. 
December.c cl... Nadia eats 4,250 234 902 1.85 2.13: A. 

1912 
JaANary. oi ee ee Era, 1,070 155 401 .823 951 B. 
February... .... ia ia 384 118 176 .361 397 B. 
PON a es eta eh rae aa 1,230 148 410 .842 971 8B. 

APE a Ra 9,510 567 2,490 5.10 5.701 A. 
ee A ER RS I REG 5,530 642 | . 1,690 3.47 4.00 | A. 

JURE: co. iii ine en i 2, 154 489 1.00 1.12] A. 
EL A SRR SEILER Ry A dL 668 51 224 . 460 .53 | A. 
BOUGASE. ease Sn hasta s iI 590 154 273 . 561 65.1 A. 
September... .. cc ms ts 1,700 202 649 1.33 1.48 | A. 
OCIODBY 2. cio iin ie dan csmis tea bis 5,200 226 780 1.60 1.544 A. 
Novemper......... oi avids. ie 00d 4,880 452 934 1.92 2.11 0A. 
PeCeIDeY. ... svar a sas 1,800 9 679 1.39 1.60 1 A. 

INO VOT oo «ues ave iis avi a) 9,510 9 765 1.57 27.37             
  

EAST CREEK NEAR RUTLAND, VT. 

Location.—At Lester Bridge, on the road from Rutland to Brandon, Vt., about 3 miles 
north of Rutland, 2% miles below the union of the two branches which drain Blue 

Ridge Mountain, and 3% miles above the confluence with Otter River. 
Records available.—August 9, 1911, to December 31, 1912. 

Drainage area.—47 square miles. 
Gage.—Vertical staff, fastened to the left-hand downstream side of the bridge. 

Channel.—Probably permanent. 
Discharge measurements.—Made from the bridge or by wading. None made 

during 1912. 
Artificial control.—The flow of the stream is regulated by two dams near the head- 

waters and one dam about a mile below the station. The upper dams store con- 

siderable water. The relation between gage height and discharge is not affected 

by backwater from the dam below. 
Accuracy.—Diurnal fluctuation of discharge caused by the operation of the mills 

above the station makes the computation of the mean daily flow, based on two 
observations, incorrect. It is considered advisable, however, to publish the gage 

reader’s observations pending studies to determine the best use of them. 

1572°—wsp 324—13——38
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[M. Lester, observer.] 

Gage read about 6 a. m, and 6 p. m, 
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Daily gage height, in feet, of East Creek near Rutland, Vi., for 1912.   114 
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Norte,—Ice went out of the creek about Mar. 15. 
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WINOOSKI RIVER AT MONTPELIER, VT. 

Location.—At the covered wooden highway bridge near the Central Vermont Rail- 

road station in Montpelier and near the plant of the Colton Manufacturing Co., 
just above the mouth of Dog River. 

Records available.—May 19, 1909, to December 31, 1912. 

Drainage area.—Not measured. 

Gage.—Chain, attached to the highway bridge; datum unchanged. 

Channel.—Probably permanent. 

Discharge measurements.—Made from a footbridge about half a mile below the 
highway bridge. 

Winter flow.—Relation between gage height and discharge during the winter 
months is sometimes affected by ice. 

Accuracy.—Diurnal fluctuation of discharge, caused by artificial control of the stream 

above this station, makes the computation of the mean daily flow based on two 
observations incorrect. A portable automatic gage was set up at this station 
on October 11, 1912, and a continuous record of gage heights was obtained from 4 

p. m. until midnight October 12 and from 1 p. m. October 14 until October 17. 
The hourly gage heights recorded by this instrument are shown in the following 

table. Estimates of daily flow made from these hourly gage heights and from semi- 

daily readings for October 12, 15, 16, and 17 show that estimates of daily flow based 
on two readings would be in error 37 per cent, 52 per cent, 61 per cent, and 66 per 
cent, respectively. As a good rating curve has been developed, however, it is 

considered advisable to publish the gage reader’s observations, together with the 
rate of flow corresponding to each. 

Hourly gage heights of Winooski River at Montpelier, Vi., from portable automatic gage. 

  

  

  

            

October. 

Hour. 

11. 12. 14. 15. 16 17 

os 3.43 J i ons 4.12 4.22 3.97 
Di fesvvene SAL policed 4.11 4.19 3.97 
3 enemas 8:53 Jesus 4.08 4.18 3.96 
wd NER ade S55 Joie 4.08 4.15 3.95 
PB joveweinid SBD To cusened 4.07 4.14 3.94 
6 Fuecnnne 3:58 |eiivens 4.04 4.14 3.94 

VT Loonainss 4.07 f.eiiadd 4.54 4.54 4.20 
3 feusaneils 407 5 oeeins 4.59 4.54 4.52 
Ql ansans 407 1.....5: 4.59 4.53 4.49 

10 anaes 4.07 i. .oceee. 4.55 4.54 4.37 
Th: te coiinssn 4.06 hoieeaes 4.58 4.54 4.19 

Noon.  \.oseene: $03 ie eis 4.37 4.27 4.29 

Bde ins 4.14 4.61 4.53 4.52 4.25 
Deviance 4.21 4.66 4.57 4.52 4.53 
3 deiunsses 4.22 4.67 4.55 4.53 4.53 
4 4.35 4.22 4.66 4.65 4.53 4.50 
5 4.42 4.23 4.46 4.65 4.53 4.48 

6 4.26 4.24 4.29 4.37 4.25 4.10 

7 3.81 4.25 4.53 4.36 4.00 4.22 
8 3.79 4.21 4.46 4.34 4.00 4.25 
9 3.78 4.20 4.40 4.34 4.00 4.26 

10 3.59 4.23 4.28 4.32 4.00 4.25 
11 3.59 4.26 4.19 4.29 4.00 4.25 

Midnight. 3.58 4.76 4.20 4.26 3.98 4.25      



116 SURFACE WATER SUPPLY, 1912, PART IV. 

Discharge measurements of Winooski River at Montpelier, Vi., in 1912. 

  

  

    

Date. Hydrographer. hare 5 Tin 

Feet. Sect. 
Beh. 1000, 11, Canfield. o.oo ade lh an Le sia ste th a a ale ea miaialie 4.77 174 
Sept, 4b J.C, Mathers... .c :. order sda eesti. oy td fac gern dens ara i nmi 4.08 203 
Oct. 12¢| C. 8. De Golyer..... SR Lr 4.01 180 

Ber... iiss anion snes eee Hee Hrd ye mnt Se sak Dan se Sew be RS a lem ee se 4.85 554 
Yd... .. AO... iar Se ren se Se SA RN Snes Cele 4.51 341 

  

a Made under complete ice cover 2,000 feet downstream from bridge. 
b Made at foot bridge below gage. 
¢ Made by wading below the gage. 

Daily gage height, in feet, and discharge, in second-feet, of Winooski River at Montpelier, 
Vt., for 1912. 

[Raymond Colton, observer.] 

  

  

  

    

January. February. March. 

A.M. 2. M, A.M. 2M. A.M, P.M. 
Day. 

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

+ ES AT 4.0 0st CeO A De SiO an, 
ass simsieee 405 bool dO Ean 4,9 wl ul Uae a 4.90000 0 

Sn el 4.9 Dial 46 be A Les oR ah 49 f=. 
A eee 4:0 ee Sal 40 {erm Aol a OF Lie 
Dconts suis winjain iB swe as 48 Ik. .aleaiscile 0 48 dota a Sey 
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Daily gage height, in feet, and discharge, in second-feet, of Winooski River at Montpelier, 
Vt., for 1912—Continued. 

  

  

  

  

  
                      

April. May. June. 

Day. A.M. P.M. A.M. P.M. A.M. P.M. 

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

El ae 5.8 | 1,210 5.2 775 v5.1 710} 3.7 14,600] 3.3 4,050 
Fire bi i fens 5.9. {L300 5.1) 716} 5.0 650 | 7.4 |2,90( 7.2 | 2,600 
Be dae Lt asa, 6.3 1,660 4.9 590 4.95 620 7.0 2,420 6.6 1,970 
tees tors nen sf ends 6.3 | 1,660 5.0 650 | 5.05 680 | 6.3 |1,660 | 6.3 1,660 
Beles rn cites fens 7.4 | 2,900 5.0 650 | 5.0 656 { 6.0 11,380 6.1 1,470 

Bes ecm se He ae eae tO 13,8530 5.2 751 6.0 [1,380] 6.2 |1,560 | 5.8 1,210 
Benen hoa ile es 14.4 {15,000 5.8 | 1,210 5.3 840 | 5.4 910 5.5 980 
8 sri d 11.9 19,500 | 9.9 | 6,340 5.2 75 t° 5.1 7107: 5.3 840 35.35 875 
B... moe 9.0 | 5,020 | 8.4 | 4,180 5.0 650 | 5.05 680 | 5.2 yy 710 
16.............. ~7.312,9%0 | "7.7 13,270 5.1 710 15.0 650 5.3 8340. 5.2 775 

W..... 0 7.312,7%0% 7.5 138,020 5.0 650 | 4.8 535 | 5.3 840 | 5.3 840 
2 anna 7.112,840 t ‘1.7 | 3,270 4.8 535 | 4.7 430 5.2 715: 5.1 710 
18a. 7.6 13,140 | 7.1 | 2,540 4.8 535 | 4.8 535 3.1 10 | 35.1 710 
diet 7.513,020| 7.6 | 3,140 6.611,970 6.1 1,470 | 5.0 650 |. 4.8 535 
WB 7.713,270 | 8.6 | 4,460 5.4 910 | 5.4 910 | 4.8 335° 4.7 480 

nto 9.9 | 6,340 | 10.9 | 7,900 | 5.6 | 1,060 | 5.2 7751 47 480 | 4.75 508 
Yeisen 10.0 | 6,490 | 9.3 | 5,440 7.513,020] 7.2 [2,660] 4.6 430 | 4.55 406 
38. 8.3 14,050 | 8.5 | 4,320 6.2]1,560 | 6.0 {1,380 | 4.55 406 | 4.5 381 
Naa 8.213,920| 8.0 } 3,660 5.6 { 1,060 | 5.4 910 | 4.5 381 4.5 381 
20... 8.1 3,790 7.5 | 3,020 5.3 840 | 5.4 910 | 4.4 334] 4.5 381 

OW nati 7.5 3,020 | 7.2 | 2,660 | 9.3 (5,440 | 8.7 |4,600| 4.6 430 | 4.4 334 
Oi da ay 7-1 2,540 | ‘6.8 12,900 8.414180 | 7.8 | 3,400 | 4.4 334 | 4.4 334 
en 8.6 4,460 | 7.6 | 3,140 7.412,90]| 7.4 (2,90) 4.4 334 | 4.4 334 
BY i %1 2,540¢ 7.2 {2,600 6.31219} 6.6 11,970 4.4 334 | 4.4 334 

aa 6.7 2,080 | 6.4 |1,760 6.4 (1,760 | 6.3 | 1,660 | 4.5 381 4.4 334 

2B. 6.3 1,660 6.35 (1,710 6.2,1,560 | 5.8 11,210 4.45 353.1 4.4 334 
De ii ean 6.2 1,560 6.0 1, 380 5.6 | 1,060 5.6 1,060 4.3 289 4.3 289 

RNR RE 5.9 1,300 5.8 {1,210 5.4 910 | 5.3 840 | 4.3 280 | 4.2 246 
08. ar 5.7 1,130 % 5.7. 731,130 5.5 980] 6.7 [2,080] 4.2 246 | 4.2 246 
BO. ee, 5.5 980 | 5.3 840 9.6 | 5,800] 9.8 |6,190] 4.25 268 | 4.25 268 
Bit a aa hs cae re Pes men et mess 9.8 | 6,190 | 10.1 6,640 | 4.2 246 | 4.2 246 
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Daily gage height, in feet, and 

SURFACE WATER SUPPLY, 1912, PART IV. 

discharge, in second-feet, of Winooski River at Montpelier, 
Vt., for 1912—Continued. 

  

  

  

  

    

July. August. September. 

A.M. P.M, A.M. P.M. A.M. P.M. 
Day. 

Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Lis- | Gage | Dis- 
height.|charge. height. |charge.|height.|charge. height.|charge. height. |charge.|height.|charge. 

4.2 246 | 4.2 246 | 4.3 280 | 4.2 246 | 4.0 168 | 4.1 206 
4.1 206 | 4.2 246 | 4.2 246 | 4.2 246 | 3.9 132 | 4.2 246 
4.0 168 | 4.0 168 | 4.2 246 | 4.3 280 | 4.6 430 | 4.4 334 
3.9 132] 3.8 100 | 4.3 289 | 4.5 381 | 4.25 268 | 4.2 246 
3.8 100] 3.65 62 | 4.3 289 | 4.3 289 | 4.3 280 | 4.2 246 

Bi his van 3.6 51 §.:3.3 33 | 4.3 289 | 4.3 2801 4.35 312 | 4.4 334 
Es ara Rs 3.5 33] 3.5 3 | 43 289 | 4.3 280 | 4.4 334 | 4.45 358 

Er LR 3.45 26] 3.4 191: 4.3 289 | 4.3 289 | 4.0 168 | 4.0 168 
Osim 3.5 33 3.6 51] 4.3 289 | 4.3 280 {| 4.2 246 | 4.25 268 

0. sss 3.6 511 3.6 51] 4.3 289 | 4.4 3341 4.1 206 | 4.1 206 

Tl se. 4.0 168 | 4.1 206 | 4.5 381 | 4.5 381} 4.2 246 | 4.2 246 
12 on 4.4 334 | 4.3 289 | 4.5 381 | 4.6 430 | 4.2 246 | 4.4 334 
ale 4.3 280 | 4.2 246 | 4.3 289 | 4.25 268 | 4.15 226 | 4.15 226 
eaten 4.3 280 | 4.2 246 | 4.1 206 | 4.1 206 | 4.15 226 | 4.2 246 

80. nal 4.3 289 | 4.3 289 | 4.0 168 | 4.1 206 | 4.7 480 | 5.0 650 

6: cai 4.2 246 | 4.3 280 | 4.1 206 | 4.15 226 | 4.8 535 1 4.9 590 
Nosema le 4.2 246 | 4.2 246 | 4.1 206 | 4.2 246 | 4.9 590 | 4.7 480 
HS ei; 4.2 246 | 4.15 226 { 4.3 289 | 4.3 280 | 4.8 535 | 4.8 535 

) LEA ea 4.1 206 | 4.1 206 | 4.1 206 | 4.0 168 {| 4.75 508 | 4.8 535 
si bans 4.0 168 | 3.9 132 | 4.0 168 | 4.0 1681 4.9 590 | 5.6 1,060 

3.6 511 4.0 168 | 4.1 206 } 4.1 206] 5.5 980 | 5.3 840 
4.7 430 | 4.2 246 | 4.1 206 | 4.1 206 | 5.0 650 | 4.8 535 
4.5 381 | 4.3 280 ¢ 3.8 100 { 3.9 132 | 4.6 430 | 4.5 381 
4.3 2891 4.3 280 | 3.7 73..:3.6 51 | 4.6 430 | 4.5 381 
4.2 246 | 4.1 206 | 3.6 51 3.6 51] 4.5 381 | 4.5 381 

sitar danas 3.9 132 | 3.65 62 | 4.1 206 | 4.05 187 | 4.5 381 | 4.4 334 
ol rich ade 4.0 168 | 4.0 168 | 4.0 168 | 4.0 168 | 4.4 334 | 4.35 312 
Saas 4.05 187 | 4.0 168 | 4.05 187 | 4.0 168 | 4.4 334 | 4.5 381 
0) ais 4.0 168 | 4.0 168 | 4.0 168 | 4.0 168 | 5.4 910 | 5.4 910 
A eran 4.1 206 | 4.2 246 | 4.1 206 | 4.1 206 | 4.9 590 | 4.75 508 
Bi aes 4.2 246 | 4.3 289 | 3.9 132] 3.9 I a eo rei fa nD                         
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Daily gage height, in feet, and discharge, in second-feet, of Winooski River at Montpelier, 
Vt., for 1912—Continued. 

  

  

  

  

October. November. December. 

A.M. P.M. A.M. P.M. A.M. P.M. 
Day. 

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

1... oe 4.7 430 | 4.7 480 4.7 480 | 4.7 480 } 4.8 535] 4.8 535 
De es aa 4.65 455 4.5 381 4.7 480 4.8 535 4.7 480 4.7 480 
ey wd stn 4.4 334 4.4 334 4.6 430 4.65 455 5.0 650 4.8 535 
Bane ns 4.25 268 | 4.1 206 4.6 430 | 4.6 430 | 4.8 535 | 4.8 535 
Becaiant ie: 4.2 246 | 4.0 168 4.6 430 | 4.5 381 | 53 840 | 5.4 910 

0. sare 3.9 121:3.% 100 4.6 430 | 4.7 480 | 5.2 75% 3.0 650 
re Eat 4.3 280 | 4.3 239 4.6 430 | 4.6 4301] 5.0 650 | 4.8 535 

Den 4.3 289 | 4.3 289 7.012,420 1 6.8 12,190 4.8 535) 4.8 535 
i. eae 4.3 289 4.2 246 6.2 | 1,560 6.0 1,380 4.8 535 4.9 590 

19.........5... 4.3 289 | 4.3 289 5.4 910 { 5.3 840 | 4.8 535 | 4.8 535 

dN... 4.1 206 | 4.2 246 5.0 650 | 5.1 710 | 4.7 480 | 4.8 535 
Yi 4.1 206 4.1 206 5.4 910 {| 5.4 . 910 4.8 535 4.8 535 
33. ean 4.7 480 4.5 381 5.2 775 5.0 650 4.8 535 4.7 480 
Yd a 4.4 334 | 4.4 334 7.012,420] 6.9 } 2,300] 4.7 480 | 4.8 535 
8... a 4.4 33 4.6 430 6.3 | 1,660 6.0 1,380 4.8 535 4.8 535 

36.5. laa 4.4 334 4.4 334 5.4 910 5.3 840 4.6 430 4.65 455 
Ya. 4.35 312 4.3 289 5.3 840 5.3 840 4.6 430 4.7 480 
18... aii 4.25 268 | 4.25 268 5.2 7751 5.0 650). 4.7 480 | 4.7 480 
9. aon 4.0 168 | 3.9 132 4.8 535 | 4.8 5351 5.0 650 | 5.3 840 
Or Re 3.9 1821 3.9 132 4.8 5351 4.8 535 5.1 710 | 4.8 535 

cia dr 4.3 289 4.3 289 &7 480. | 4.8 535 4.8 535 4.6 430 
iia ss 4.15 296.4 4.1 206 4.8 535 { 4.8 5351 4.35 312} 4.3 289 

Sh ven es ine 4.0 168 | 4.4 334 4.8 535 | 4.8 5351 4.3 280 | 4.3 289 
lee 0.2 1670] 8.8 [470 49] 5357 49 590 | 4.3 280 | 4.3 289 
Boa 8.0 3,660 7.3 [2,780 4.8 535 | 4.8 535 | 4.4 334] 4.4 334 

8. 6.3 1-1,680{ 6.0 1,330 4.8 B35 {1 4.8 535 | 4.4 334 | 4.35 312 
aoa. 5.5 030 | 5.3 840 4.9 590 | 4.8 535 | 4.4 334 | 4.55 406 

esc hearin 5.0 650.4 5.1 710 4.8 535 | 4.8 535 | 4.5 381 | 4.5 381 
0 has 4.7 480 | 4.7 480 4.8 5551 4.8 535 1 4.5 381 | 4.45 358 
So ee ted ein 4.7 480 4.9 590 4.7 480 4.75 508 4.5 381 4.5 381 
Slevin av 4.7 480 | 4.7 80° 1 oi ii Aas des rasan 5.1 710 5.2 775                         
  

Nore.—Relation of gage height to discharge affected by ice from first part of January until the latter 
part of March; from the beginning of the period, ice forming rapidly until 30 inches thick, gage heights 
were read to water surface. Readings were taken at 8.30 a. m. and 4.30 p. m. Daily discharge deter- 
mined from a rating curve well defined below 8,000 second-feet. 

WORCESTER BRANCH OF WINOOSKI RIVER AT MONTPELIER, VT. 

Location.—At Montpelier, a short distance below the plant of the Lane Manufactur- 
ing Co., near the junction of Worcester Branch with the main stream. 

Records available.—May 15, 1909, to December 31, 1912. 

Drainage area.—Not measured. 
Gage.—Vertical staff, fastened to a stone wall and tree about 100 feet below the plant; 

datum unchanged. 
Channel.—Probably permanent. 
Discharge measurements.—Made from a steel highway bridge about 300 feet 

below the gage. 
Winter flow.—Relation between gage height and discharge during the winter months 

is materially affected by ice. 
Accuracy.—Diurnal fluctuation of discharge, caused by artificial control of the stream 

above this station, makes the computation of the mean daily flow, based on two 
observations, inaccurate, but as a good rating curve has been developed it is con- 
sidered advisable to publish the gage reader’s observations together with the rate 

of flow corresponding to each.
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Discharge measurements of Worcester Branch of Winooski River at Montpelier, Vi., in 

  

  

1912. 

Date. Hydrographer. a, ig 

Feet. Sec.-ft. 
Beh 200 Gr HL Canfield... coh ett re Ee 1.59 30.6 
See AR Fe Ge Maer or ae aa ed 1.45 69.9 
Oct. 2 CS, De GO Yer Le ree re te a din seh i eae 1.1 22.7 

ian... do. aul lara en ed ar. LN NER TO 2.79 329 
40 G0. A a i Saas LL Sas ake nee a Bn 1.95 131     
  

a Made under complete ice cover of first bridge below gage. 
b Made by wading near the gage. 

Daily gage height, in feet, and discharge, in second-feet, of Worcester Branch of Winooski 
River at Montpelier, Vi., for 1912. 

[S. A. Luke, observer.] 

  

  

  

  

  

February. March. 

Day. A.M. P.M. A.M. P.M. 

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

1.5 GON saris nhaans 
1.4 Bc fails ei 

Ans eer 1.4 54 
1.5 Olt aan 
1.6 ¥3. 0.3 asl erae 

Tr ra re ste Se PN sr Ee ee sd wat a Sie se pn Sl dea 1.6 2D 13. ns meshes aba 
Ee Te sl ee da at Ld en Ee Re a 4 Ol creates nnn. 

es a rad oo Bade ia ih SE a a em Lt eh ho Be la taf Su 1.7 OL orate 
Ri a edad 1.6 70 |. i.e aiee 

es an Cas anna ne a a se Sen A et rn wre Brae Rf et tA we ane n 1.7 94 

Ne es sa aT a wn marae Sn ed i de lee sie SS gl 1.7 Ot ace 
Nl aaa eR CR Re Tr x hates ei Ee Sa 1.65 Sr A sarees 
De ar ee a re Be a eR) Be ad 1.7 OL ee. 

i a eI Re i ee a ok 1.7 Ot ey 
gE as El a eR 1.8 HIM ro a es 

Me SY eR re sl a AE 1.9 nal 
es Ts side Ee sn is aa aed Se ewe Bere ne abr eal dre ea am 2.4 234 
a Le a La ST 2.5 D8 Vir vray da tae. 

J a Lr aT ae ve se Sh Ge le RS SR SE is ee en Sie a 2.9 S00 cee fumicininie si 
0 a eT rh ea ae Ss Tan 2.8 BB ase te ewe. 

Sa i LN Sse 1.5 O00 ia re a 2% 909 LL. lhe. 
OE EE esate 1.35 Srna ieee 2.4 ars ile cma 
OS sn risa aaa Ls ay 1.8 NO ra a 2.3 210 isos. 

1.         
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Daily gage Leight, in feet, and discharge, in second-feet, of Worcester Branch of Winooski 
River at Montpelier, Vi., for 1912—Continued. 

  

  

  

  
  

  

April. May. June. 

Day. A.M. P.M. A.M. P.M. A.M, P.M. 

Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- | Gage | Dis- 
height. |charge. height.|charge. height.|charge.|/height.|charge. height.|charge. height. |charge. 

Yoo tocol. 4.4 842 3.8 632 | 2.0 145 2.0 145 5.411,230| 4.1 734 
tie ta wok arn 3.2 447 3.0 390 1.9 127 1.9 127 3.0 390 2.8 335 

Sl al 2.7 309 2.6 283 ¢ 1.8 110 1.7 94 2.8 335] 3.2 447 
cic 2.4 234 2.3 210 1.8 110 1.8 110 2.8 335 2.5 258 
Diesen 2.0 145 2.7 SA0: aaa. 1.6 79 2.4 234 2.2 187 

4.0 700 4.5 878 | 1.8 110 2.9 362 2.1 165 | 2.0 145 
5.7 | 1,350 10.0 | 3,540 2.4 234 2.1 165 2.3 210 2.1 165 

10.0 | 3,540 6.0 | 1,480 2.05 155 1.9 127 2.0 145 1.9 127 
4.0 700 3.3 632 | 1.55 118 1.8 110 2.0 ) 1 Sy 4 94 
3.2 447 3.9 666 | 1.8 110 1.8 110 1.6 7917 1.7 94 

a 2.8 335 3.2 47 1.7 94 Y.7 94 1.4 541 1.8 110 
2.............. 3.2 447 4.0 00 ec lu 1.6 79 1.3 43 1.5 66 
1B... cai buns 3.4 506 4.0 7001 1.6 79 L1 94 1.4 54! 1.6 79 
VWitoeneaii tn. 55 530 Tosi 2.7 309 232 187 1.4 54] 1.6 79 
15s. ais 3.5 536 4.5 873] 2.0 145 1.9 127 1.3 43 1.5 66 

16... 4.5 878 72812180 1.7 94 2.0 3D Vo ies. 1.5 66 
VE. ogni 5.8 | 1,400 4.7 954 | 3.6 568 3:5 536 1.5 66 | 1.4 54 
15... 4.0 700 4.5 8734 3.3 476 2.8 335 1:3 81°15 66 
19: ...... 000 4.0 700 4.2 00 1o. catenin gy 2.4 234 1.3 43 | 1.4 54 

ols sisal 3.6 568 3.2 47 | 2.1 165 2.4 234 1.2 34] 1.4 54 

Oa. dhs Ee 3.3 476 | 6.1 | 1,530 5.0 | 1,070 1.2 34] 1.3 43 
Ds tear itseans 2.2 447 3.1 418 | 3.9 666 3.2 447 1.2 341 1.3 43 
se 5.511,270 4.3 806 | 3.9 666 3:1 JIS Vat vin aslemine 1.2 34 

2h. nihil 3.3 476 3.0 300 | 2.8 335 2.6 282 1.1 25-1 1.2 34 
2B. ies 2.9 362 2.8 3351 2.7 309 2.8 335 1.1 257 1.3 43 

2.8 335 2.6 083 Loin 2.3 210 1.0 17{ 1.25 38 
2.6 283 2.8 335 2.1 165 2.9 145 .9 10 1.3 43 
2.6 283 2.4 224 1.9 127 1s 110 1.0 17 1.4 54 
2.3 210 1.9 127.1:1.8 110 2.4 234 1.0 17 {71.0 17 
2.0 145 1.9 127 4.6 916 4.4 S42 Sana 1.0 17 

aed sr le 5.0 1,070 LOT 30 Louis le inaaids secant sa Sete 
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Daily gage height, in feet, and discharge, in second-feet, of Worcester Branch of Winoosk: 
River at Montpelier, Vt., for 1912—Continued. 

  

  

  

  

  

July. August. September. 

Day. A.M. P.M. A.M. P.M. A.M. P.M. 

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

1-0 17 12 34 1:0 17 1.4 Bl [ede ld 2 34 
1.0 17 1.0 ¥ +0 1 1:3 43 {1.1 25:4 1.3 43 
.8 5 1.3 43 or 3 1.2 34 3 66 1.5 66 
9 10 .8 Dale ivr saoi 1.0 1211.3 431 1.5 66 
.9 10 1.2 34 IY 25 1.3 43 £2 34 1.4 54 

Ot ea ok 3 1.3 43 1.2 34 1.4 54] 1.15 30) 1.3 43 
sn i re Pa Savas 6 Y 1.1 25 1.3 43 (1.2 341 1.3 43 
aR 7 3 1.4 17 1.1 25 3 A hr nh ae a 1.1 25 

0 acd ennos +6 1 fo 0 1.0 17 1.3 43 1.15 30 1.3 43 
10.0 .4 0 “5 0 1.1 25 1.0 171.1 2%B4-1.2 34 

BY ieee tas .4 0 1.2 34 1.1 25 11 25 {==1.1 2571.3 43 
1 si .5 0 LB 43 1.1 25 1.3 43 11.1 25% 1.4 54 
1 rs cael .4 0 .4 0 1.2 34 1.5 A301.) 254 1.2 34 
Xl esl ea .6 1 1.2 34 1.3 I 25 :1.9 34 
I 7 3 1-1 25 1.2 34 1.5 08 dessin. seen ie 2.0 145 

10. di 4 0 1.2 34 1.2 34 1.4 541 3.0 3900 | 2.4 234 
NaS ail 5 1 1.4 54 Lo 17 1.0 17 1.7 94 1.9 127 
IS 3 1.4 Bs la as 1.0 17 851.3 1341.5 66 
NOE 1.0 17 1.3 43 1.0 17 1.1 25 12,7 300 | 2.5 258 
yy i .6 1 +7 3 .9 10 1.3 2B 2.5 2581 2.2 187 

.9 10 .8 5 1.1 25 2.2 187] 2.0 145 
1.3 43 1.0 17 1.1 08 elec gn sels owe sie 1.9 127 
1.4 54 .8 5 1.0 7 =1.4 54] 1.6 79 
1.4 54 .9 10 1.0 171°1.3 43% 1.5 66 
1.3 A eel catencs 1.0 17 7431.3 4311.5 66 

1.3 43 1.0 17 1.3 43:7-:1,9 341 1.45 60 
.9 10 2.2 187 2.0 5E-1.2 Mt 1.5 66 

1.0 17 1.4 54 1.3 43 1.35 48 1.5 66 
1.2 34 1:1 25 1.5 80. cafe nes 1.2 34 

1.3 43 1.1 25 1.3 43 1.9 94 1.8 110 
1.4 54 1 25 1.3 AFL vii itn a aay Twists   
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Daily gage height, in feet, and discharge, in second-feet, of Worcester Branch of Winooski 
River at Montpelier, Vt., for 1912—Continued. 

  

  

  

    
  

  

October. November. December. 

Day. A.M. PM. A.M. P.M. A.M. P.M. 

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

1.5 66 1.5 66 1.6 0 le cee eane 1.5 66 
1.5 66 1.9 127 2.1 25 1.3 43 1.5 66 
1.5 = 0B Teun cee nnanen 1.8 Ho 3.7 600 | 2.9 362 
1.3 43 1.5 66 1.5 66] 3.5 536 | 2.8 335 
1.1 25 1.6 79 1.5 66.2.1. 1651 2.0 145 

1.4 54 1.5 66 1.6 791 2.5 2581 2.9 362 
1.3 43: 1.5 66 1.9 27 12,7 309| 2.5 258 
1.3 43 5.8 | 1,400 3.9 BOB: {oui ewes wu ens 2:0 145 
1.25 38 3.1 418 2:7 309 1.7 94 1.8 110 
3.2 Bal inn 2.6 283 1.7% 94 1.9 127 

1.4 54 2.6 283 2:3 210 1.7 94 1.6 79 
1.2 34 1.9 127 1.7 94 1.6 79 1.6 79 

tava ene ni anes 1.9 127 2.0 145 1.3 43 1.3 43 
1.9 127 2.6 283 2.8 335 1.35 48 1.5 66 
2.0 145 3.1 418 2.8 BB tein aanin. 1.5 66 

1.9 127 2.5 258 2.3 204 1.5 6611.5 66 
1.5 0 iain] saa cone 2.1 1651 1.3 431° 1.45 60 
1.5 66 2.0 145 1.8 110 1.3 43 1.5 66 
i.4 54 1.9 127 1.8 Ho; 1.5 66 2.7 309 
13 43 1.8 110 1.7 941 2.6 23 2.2 187 

gir a 1.3 431 1.3 43 1.7 94 1.7 94 15 661 1.6 79 
OD tvs terete 1.2 31.11.83 43 1.9 127 1.9 Yi.  .viliniennss 1.4 54 
DD raul Se 1.1 15 66 LY 94 1.8 110 1.5 66 1.3 66 
nik 8.52680 | 4.5 B78 ed sn eivnin 1.6 79.1 L135 66 | 1.45 60 
RA 5,111,110 | 3.9 666 1.7 94 1.8 0. el aes 1.4 54 

ian 3: 418 | 2.9 362 1:7 94 1.7 94 | 1.4 54 1.4 54 
Dine circa trrav ic EIT 2.5 258 1.6 79 1.6 79 1.35 48 1.4 54 

Bh sr eu nme 2.2 187 2.1 165 1.5 66 5 66 3 43 1.4 54 
20. 1.9 127 1.9 127 1.4 54 1.5 60. asa 1.3 43 
Pci. 1.8 110-1 1.8 110 1.4 54 1.5 66 | 1.2 34 | 1.4 54 
Dec cv sn asduiane 1.6 79 1.6 Alo. cca rrnvidafres ccna onos ans 1.6 79 1.5 66                         
  

Note.—Gage heights read about 6.50 a. m. and 4.30 p. m. Daily discharge determined from a well- 
defined rating curve. 

DOG RIVER AT NORTHFIELD, VT. 

Location.—At the highway bridge in Northfield, Vt., near the Norwich Uni- 

versity grounds. Union Brook flows into Dog River a short distance below this 
station. 

Records available.—May 14, 1909, to December 14, 1912. Records from May 

14, 1909, to August 23, 1910, from lower bridge. Records from August 23, 1910, 

to December 31, 1912, at present location. 
Drainage area.—57 square miles. 

Gage.—Vertical staff, attached to highway bridge. 
Datum.—Unchanged. 

Channel.—Probably permanent. 
Discharge measurements.—Made from highway bridge at high stages and by 

wading at low stages. 
Winter flow.—Relation between gage height and discharge during the winter 

months is seriously affected by ice. 
Accuracy.—The rating curve for this station is good. Diurnal fluctuation, due to 

power operations, exists to some extent, but it is not thought that it will 
materially affect computations based on semidaily observations.
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Discharge measurements of Dog River at Northfield, Vt., in 1911-12. 

  

  

Date. Hydrographer. ag. ay 

1911. Feet. Sec.-ft. 
June 107 GH, Canfield, 0, ae SE a, cs sca ait tg 1.00 12.0 

1912. 
Sept. 130d. Mathers... .. iii assmogt. sbtiii ian ssa ie ds ads ans a 1.28 29.0       
  

a Made by wading 100 feet above the bridge. Through a typographical error this measurement was 
given incorrectly in Water Supply Paper 204. 

b Made by wading 50 feet below the bridge. 

Daily gage height, in feet, of Dog River at Northfield, Vt., for 1912. 

[Florence Doyle, observer.] 

  

  

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

a tae 385 eet 2.7 1.90 3.9 1.081 0.90( 0.95| 1.21 ( 1.85 1.74 
Bs et ae YS eleaniels 2.2 1.93] 2.9 1.00 L921 1.307 1.287 1.95.1 1.70 
Sts asanainns I. 520 a. 2.0 1.811 :2.9 3.041 1,120 1.1€ 2187 1.52] 2.9 
A Joey L001. ofa oe 1.861 1.751 2.65 L901 "1.62 1%1.06 1 Lida 1.72 2.3 
Bs sins 1.32 eenalan caine, 2050 1.71. 2.45 .94 951 1.06 1,18 1.76 | 2.05 

Grn hg 1.46. 5... lo... 4.8 2.1 2.25 36 7-1,021.:1. 081. 1.100 1.7 | 2.5 
dese eats a nnn mass des me rae 6.1 2.06} 2.3 1.01 90] 1.00; 1.104 1.92] 2.3 

BE i eins fr shane toys sere fears 4.9 1.8%. 02.1 1.00 921 1.00] 1.06; 3.5 2.1 
Oa a er else eae 3.4 1.8 1.36 .94 .90 L961 1021 2,65/( 1.85 

dO sed ee 3.2 1.85 | 1.82 92 .96 92} 1.10} 2.35! 1.88 

des nal wes sn Eels Seeds 3.0 L72° L021-1.00 1.00: 1.05.) 1.00] 2.2 1.82 
De eat ee ti Ce es 3.2 1.601 1.840 2.060 1.10.5 1.081 1.154 2.1 1.58 
Be ce a rete aE ene 3.4 1.72.0 1.79 98 .94 96. 114 | 2.4 1.60 
Mia sa ees 3.8 190 £1,657" 1.021 1.05 98 | 1.06 | 2.4 1.58 
UD. anise in reel reese aE 4.0 1.68) 1.521 1.00, 1.02 90] 1.181 2.45. 1.62 

EB EL 1.50 | 5.6 1,951.50 .92 9.1 1.72( 1.15% 2.1 1.62 
irr a Lei 1.54] 4.4 3.2 1.55 .88 L901. 200 1.14 0.2.0 1.55 
Se a ene 1.561 3.9 2.6 1.45 .90 94 1.10| 1.08} 2.0 1.52 
Sr Ia Re EG DEL, 1.74 | 3.9 2.251.421. 1,22 00 1.347 1.071 1.90! 2.1 

00. esa Ca 2.1 3.2 2.3 1.37 ( 1.00 98 | 1.42 1.06 | 1.84 | 1.75 

a sas tl Sa 0 1.687 3.2 4.2 1.32. 1.06 «900 1.050 1.101 1.801 1,30 
aL. 1.66 | 3.0 3.1 1.297 1.44 «00 1.491 1.053} 1.30 1.55 

ie bats Sa ta UE ed ie sree = ae 1.561 3.6 2.9 red] 1.14 9471.82 0 1.587 1.760) 1.483 
a a ne 1.51 2.9 2.6 1.20 .98 92| 1.28) 52 1.72: 1.40 
Oy nema Le a 1.441 2,851 2.8351. .1,18 .99 92} 1.22] 3.4 1.80 1.35 

Den i tee dd 1.354 2.7 2.2 1.19 90 1.00 1.15] 2.4 1.78% 1.40 
nash re 1.42.1 2.7 2.1 1.15 921 1.261 1.247 2.25) 1.744% 1.40 
oS tn a en SS 1.521 2.4 1.88 1.11 90 1.02: 1,197 2. 1 1.701 1.40 
2 caste ee en fe 2.4 2.251 2.45] 1.08 .90 907 1.157 1.88] 1.60] 1.38 
0 or es ee ana 2.6 2.05] 4.0 1.06 .90 941 L5 1.82] 1.66 1.49 
BY ni er [seers 2.45 |... 209 esate. .94 Oda Yq 2.05                         
Nore.—Relation of gage heights to discharge affected by ice Jan. 7 to Mar. 15.



STREAMS TRIBUTARY TO ST. LAWRENCE RIVER. 

Daily discharge, in second-feet, of Dog River at Northfield, Vt., for 1912. 
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Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept. Oct. Nov Dec 

i tle rare ek 192 92 419 17 8 10 25 82 7 
ria saat a eee 123 91 223 12 9 31 30 94 67 

Bisse sine bas aidan w frien min 99 78 223 14 19 20 23 79 223 
72 184 12 13 16 20 69 136 
68 156 10 10 16 23 73 105 

Tl 130 6 13 17 18 68 163 
105 136 13 8 14 18 90 136 
86 111 12 9 12 16 332 111 
84 84 10 8 10 14 184 82 
82 79 9 10 9 18 142 86 

69 90 16 13 15 17 123 79 
63 81 12 18 17 21 111 55 
69 76 11 10 10 20 149 57 
89 62 13 15 11 16 149 55 
65 50 12 13 10 23 156 59 

94 53 9 10 69 21 111 59 
274 52 7 10 28 20 99 52 
177 44 8 10 18 17 99 50 
130 41 25 12 20 16 88 111 
136 37 12 Hn 41 16 81 72 

65 274 496 33 16 8 94 18 7% 48 
63 239 256 30 43 8 47 15 77 52 
53 353 223 27 20 10 33 55 73 46 
49 223 177 24 n 9 30 838 69 39 
43 215 142 23 12 9 25 312 77 35 

seta rank 35 192 123 23 10 12 21 149 75 39 
tienes 41 192 mm 21 9 28 27 130 71 39 

ec cies smn n en 50 149 86 19 8 13 19 111 67 39 
2. ors sin 149 130 156 17 8 10 21 86 57 37 
Be. en es 177 105 443 16 8 10 48 79 63 47 
Bocas as 156 1. cnanne AD Tones nn 10 0... O07 Lonnn. id 105 

Note.—Daily discharge determined from a well-defined rating curve. 

Monthly discharge of Dog River at Northfield, Vt., for 1912. 

[Drainage area, 57 square miles. ] 

Disch i d-feet. ischarge in second-fee Jamo iT 

epth in 
Month. inches on |Accu- 

Maxi Mini M Per drainage |TFaCY- 
aximum. | Minimum. ean. Taupe area). 

Mare 16-31... .ccuuiviananatianic cans 1717 35 76.0 1.33 0.79 | A. 
AIL Cacti ess ta as 1,320 84 345 6.05 6.75 A. 
MOY cavsecrnsmncssisssinndn dunes tnrons 496 63 151 2.65 3.06 | A. 
JUNE a. uri ile es ese 419 16 85.5 1.50 1.67 | A. 
JOY... aie ks 43 6 12.7 .223 .26 | B. 
BUTUSE. nee iline inna stat tt Yas enn 28 8 11.5 .202 $23.18. 
SCDLCIDO var sans devi servi vins asses 94 9 25.3 . 444 +301] Bs 
OCIODET oi rennssi ca vans tat ciao nnn 838 14 72.6 1.27 1.46 | A. 
Novembher:............c.uueniisias cyan. 332 57 103 1.81 2.021 A. 
DECOM a. ovals tn neve sx siti sas 223 35 76.0 1.33 1.53 | A.             
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LAMOILLE RIVER AT JOHNSON, VT. 

Location.—At the highway bridge in the town of Johnson on the main road from - 
the railroad station to the post office, about 400 feet above the mouth of Gihon 

River. 
Records available.—July 14, 1910, to December 31, 1912; from July 28, 1909, to 

July 13, 1910, a station was maintained on the Lamoille at Morrisville. 

Drainage area.—Not measured. 
Gage.—Chain, fastened to the hand rail of the bridge. 
Channel.—Probably permanent; bed composed of gravel; ledge rock projects from 

the left bank; a small gravel riffle about 350 feet below the bridge will prevent 

backwater at the gage. 
Discharge measurements.—At high stages made from footbridge; at low stages, 

by wading about 500 feet above the bridge. 

Accuracy.—Diurnal fluctuation of discharge, caused by artificial control of the stream 
above this station, makes the computation of the mean daily flow, based on two 

observations, inaccurate, but as a good rating curve has been developed it is 
considered advisable to publish the gage reader’s observations, together with the 

rate of flow corresponding to each. 

Discharge measurements of Lamoille River at Johnson, Vi., in 1912. 

  

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

  

Feet. Sec.-ft. 
Feb. 24a¢| G. H. Canfield 3.70 155 
Aug. 20! J. G. Mathers........ a HL rar sR ae 2.57 206 
Oct. 19 | C. S. De Golyer . 2.69 238   
  

a Measurement made under complete ice cover at bridge.
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Daily gage height, in feet, and discharge, in second-feet, of Lamoille River at Johnson, Vi., 
for 1912. 

[F. M. Ward, observer.] 

  

January. February. 

  

A.M. P.M: AM, P.M. 

  

: Gage | Dis- ; Gage | Dis- : Gage | Dis- : Gage | Dis- 
Time. height. |charge. Time, height. charge. Time. height. |charge. Time. height. charge. 

  

  

                    
  

  

  

  

  

    

March. April 

Day. A.M rM. A.M PM 

: Gage | Dis- : Gage | Dis- : Gage | Dis- Gage | Dis- 
Time. height. |charge. Time. height. charge. Time. height. charge. Time height. |charge. 

7.00 70. 6.00 
7.00 OL tne 6. 00 
7.00 5.6 6.00 
7.00 5.01. 6.00 
7.00 5.1 6.00 

Bs ae ei i as see se sy rae] va YT 7.00 8:3 3.usiss 5.00 3 
ewig isis pnts na nar pA ER tae HR sae fe A Ee 9.00 ¥2.31)...... 5.00 e 
Brrr in af ae 7.00 216.9. 0 i 3 6.00 2 
Os en Ts lean sr sae id 7.00 7.8 13,490 | 6.00 7.3.} 3; 

00. eis sa ssa es 2.00 40 |....... 7.00 6.2 12,230 | 6.00 6.2 | 2,230 

aa a 2:001- 589 |... 7.00 5.511,740| 6.00 5.9( 2,020 
12 = ie 100 30d vo00| 56{1.810| 6.00] 6.2] 2.23 
Bees as ed 12.001 3.6 {.....:: 7.00 5.912,020| 5.00 6.2 | 2,230 
Mn asd 12.00 3:6 |..-..-. 10. 00 6.4 12,370 | 5.00 6.5 | 2,450 
Be aii a 12.08; 3.45{....... 7.00 8.2 (3,810 | 6.00 S51... 

Bits. nn aha dna, 12.00] 3.7 |e. 7.004 10.3 3... 60-0... .: 
le ess ve silinns or a mchs aye amas 2.00] 40 | =. Tr A201... ..c 6.001 10.0 {...-:.- 
M8... hus ees 2.001 4.6 /......; 7.00 8.3 13,800 | 6.00 7.8 | 3,490 
0... 7.00 5.8) as 6.00. 47 [i .. 7.00 8.3 13,80 | 6.00 7.2] 3,010 

evens Tits 7.00 Sd... 6.00152 |....¢. 7.00 7.213.010] 5.00 6.5 2,450 

7.0 2,850 | 5.00 6.8 | 2,690 
5.2(1,530 | 6.00 6.0 2,090 
9.3 v.00 6.00 0. Tass 
7.2 13,010] 6.00 5.8 | 1,950 
5.31, 6.00 | 5.4| 1,670 

5.211,530 | 6.00 5.3 | 1,600 
4.3 965 | 6.00 5.2 1,530 
4.1 855 | 6.00 4.1 855 
4.2 910 | 6.00 4.1 855 
3.7 650 | 6.00 3.7 650 
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Daily gage height, in feet, and discharge, in second-feet, of Lamotlle River at Johnson, Vt., 
Jor 1912—Continued. 

    

  

  

  

May. June. 

Day. A.M. PM. A.M. P.M, 

: Gage | Dis- : Gage | Dis- : Gage | Dis- : Gage | Dis- 
Time. height. charge. Time. height. |charge. Time. height.|charge. Time. height. charge. 

4.0 800 | 6.00 | 4.3 O63 Vv 7.00008. 8 1... 5.001 7.6 3,330 
3.8 700 | 6.00 3.45 532 8.00) 7.3 13,090] 5.0] 7.0 2,850 
3.7 650 | 5.00! 3.35 48817 7.00°]° 8.0 11,400] 6.00] 3.6 1,810 
3.25 445] 5.00] 3.15 405 | 7.00] 4.7 11,200] 6.00) 4.9 1,330 
3.45 532 | 5.00] 3.35 488 | 7.00 5.3 |1,600| 6.00] 4.8 1,260 

3.05 365 | 6.00 | 3.6 600 | 7.00 | 4.3 965 | 6.00 | 4.1 855 
3.7 650 | 6.00] 3.6 600 ( 7.00] 4.2 910 | 6.00 | 4.3 965 
3.35 488) 6.00 | 3.4 510 { 7.00} 4.0 800 | 6.00 | 4.4 1,020 
3.3 465 | 6.00 | 3.3 465 | 7.00| 3.8 700 | 5.00 | 3.45 532 
3.3 465 | 6.00 | 3.4 510: 7.00% 3:25 45 | 6.00] 3.3 465 

3.25 45] 5.00 3.15 4051 7.00 3.25 445 | 6.00 | 3.45 532 
3.15 405 5.00 | 3.25 451 7.00] 3.25 45] 6.00 3.35 488 
3.25 445 | 6.00 | 3.45 532] 7.00( 3.35 488 | 6.00 | 3.45 532 
45 | 1,080] 6.00} 4.7 |1,200( 7.00] 3.25 45] 6.00| 3.15 405 
4.0 800 | 6.00} 3.7 650 | 7.00} 3.05 365 | 5.00 2.95 328 

4.3 965 | 6.00 | 4.4 |1,020( 8.00 | 2.95 3281 5.00 3.05 365 
48 11,260] 6.00; 59 {2,020 7.00} 3.35 43881 6.00 | 3.25 445 
5.6 11,8107 5,003: 4.0 [1330{-7.00{ 3.15 405 | 6.00 | 3.05 365 
4.6 |1,140| 5.00 4.4 |1,020| 7.00) 2.95 328 6.00] 2.75 258 
3.7 650 | 6.00 3.9 70 | 7.00] 2.85 202 6.00 2.65 227 

6.6 |2,530] 6.00; 7.0 {2,850 7.00} 2.65 227] 6.00 2.65 227 
5.9 12,020] 6.00] 4.8 (1,260 7.00; 2.75 258 | 5.00; 2.65 227 
5.4 [1,670] 6.00 5.3 |1,600| 8.00] 2.65 227 { 5.00] 2.55 199 
4.5 [1,080] 6.00 4.6 |1,140{ 7.00] 2.35 151 | 6.00 | 2.45 174 
4.8 11,260 ( 5.00 | 4.6 |1,140| 7.00 | 2.55 199 | 6.00 | 2.45 174 

4.4 11,020 5.00 | 4.0 800 | 7.00 (| 2.4 162 | 6.00 2.6 212 
3.9 750 | 6.00 | 3.6 600 | 7.00] 2.6 212 6.00; 2.6 212 
3.35 488 | 6.00 | 3.25 45 | 7.00 2.5 186 | 6.00 | 2.4 162 
3.15 405] 6.00 3.7 650 | 7.00 2.35 151 | 5.00 | 2.4 162 
4.0 800 | 6.00 | 4.3 965 | 8.00 | 2.35 151 5.00] 2.25 130 

0 12,850 26:00: 706 L BB80 [ra le orn frre in rs diene ea eth ee                           
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d-feet, of Lamoille River at Johnson, Vt., 

STREAMS TRIBUTARY TO ST. LAWRENCE RIVER. 

= do g 5 
S
g
 

&
O
 

5
%
 

na 
SE sR 
5
s
 

SRS) 
S
S
 

3 = 3 3 Daily gage height, in feet, 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 
 

 
 

   
 

    
n
o
e
 

e
y
 

sow 
e
i
n
 

v
e
 

a 
a
 

p
e
t
t
y
 

t
o
m
y
 
r
e
c
s
 

$ 
wie 

ei. 
y
a
 

eae 
a
i
a
 

vie 
$c 

m 
w
i
e
 

o
e
 
e
e
 

e
e
 

T
a
 

s
a
n
e
 

toy 

& 
H
O
A
 

H
O
A
 

0
0
H
]
 

C
O
O
H
 

© 
S
N
 
D
V
N
 

+5 | 
SBRER 

ESS32 
SERED 

SRRSF 
288Sy 

2¥jEes 
a S 

. 
+
 

#3 | 
58 | 

«88% 
SnBew 

8828+ 
088588 

of8cc 
BEZw<S 

a 
S
E
 

N
N
N
 

d
a
d
a
 
N
a
N
 

c
i
a
 

N
N
N
 
o
o
d
 

od odd 
od 

¢ | 
23382 

22383 
3388 

88323 
S3338 

882388 
+ 

a 
C
O
N
E
 

C
O
C
O
 

B
O
S
E
 E 

C
S
B
P
 E
 
S
S
B
B
 
S
S
S
 

L
 
S
d
 

= 0
 

- 

& 
z 

2
%
 
|
 
S
S
X
8
2
8
 

2
3
5
2
2
 

I
I
I
I
R
 

Z
E
R
2
2
 

I
K
R
E
R
 
K
e
s
 

2 
: 

. 
+ 

= 
ct 

A
H
F
 
Be 

+
B
o
w
w
 

(
F
F
F
 0 

B
B
R
E
.
 

B
B
8
R
B
w
 

B
o
o
c
o
w
w
 

5 
C
3
 

A
N
N
 

a
a
a
 

d
a
c
a
 
N
N
N
 

N
I
N
 

o
d
o
d
e
 

e
d
d
 

=
 

g 
S
E
S
S
 

S
S
E
S
S
 

S
2
2
S
2
 

2
2
2
8
8
 

8
3
3
3
8
3
 

2
8
8
3
8
8
8
 

a 
I
S
I
S
D
S
 
O
0
0
 

I
N
I
S
I
S
I
S
E
S
 

INSISISISIS 
ISIN O

0
I
e
I
s
 

 IeISISISIS 
 INISpereIeDe 

o 
2% | 

35222 
30282 

2230S 
228%E 

[TERT 
222329 

A
S
 

yo 
ye] 

yond y
y
 

y
y
 

i 
yo 
y
y
]
 

i 
o
l
 
ye 

pe] yo 
po] 

ro 
ye 

po] 
p
e
p
]
 

wood 
ye] 

pe] 
yo] 

p
y
]
 

S 
: 

+ 
= 

&
 

B
o
n
 
3
m
 

8
8
E
8
a
 

cwallBon 
B
V
R
R
a
B
 

B
R
B
8
8
«
 

S
a
l
w
w
m
 

EE 
DD i

 
a
 

e
l
 

Th 
r
s
 

a 
T
e
 

N
a
s
e
 

a 
3
 

A
N
N
 
a
N
 

N
N
N
 

N
N
N
 

N
a
N
 
N
N
N
 

~
 

g 
S
S
S
8
8
 

S
S
2
2
Z
 

S
S
2
2
8
8
 

2
2
2
3
8
8
 

2
2
8
8
8
 

8
8
8
8
8
8
 

. 
= 

S
O
O
O
 E
 
B
S
S
 E
 
S
E
S
E
 

S
S
B
F
 E
 

B
S
 
S
B
S
 

B
u
d
 
S
S
S
 

b
=
 

' 

oo = 
& 

= 
25 | 

88882 
r£EsRz 

22232 
33333 

53383 
$3TIUI 

R
a
 

r
t
 

—
 

=
 

ee 
=
 

=
 

2 
S 

= 
&
5
 

B
R
0
8
0
n
 

B
2
8
 
8
c
:
 
S
3
4
8
,
 
B
0
0
 

R
2
9
8
 

i
a
 
S
m
w
l
l
 

4 
os] 

N
N
N
 

H
N
N
 

N
N
N
 

d
d
 
N
a
e
 
a
a
a
 
a
a
a
 

~
 

g 
E
S
E
8
8
 

S
S
2
2
E
 

2
3
3
2
3
8
 

2
2
3
2
8
 

222388 
8
8
8
8
8
 

§ 
|
 
B
E
S
S
 

C
H
E
S
 

S
E
E
 
O
N
S
T
O
S
O
 
S
U
M
E
D
.
 
2
5
 

& 
D
S
r
e
D
=
b
e
b
s
 

 DeESDeDSDs 
 DSISINISIS 

 INDSISISIS 
S
D
S
S
 
DSIS 

IN p
e
o
d
i
e
i
~
i
e
 

1 

voraberit 
A
n
 

r
r
 

Tn 
a 

E
r
,
 
y
a
t
e
s
 

a 
v
a
n
 

iy he 
rR a
e
d
 

oie 
L
h
e
 
E
A
R
 

nh 
A
e
 

yi 
a
m
r
 

hae 
Re 

eh 

2 
P
P
I
s
 

Ge r
e
 

dd B
b
 

B
e
k
 

Rd 
a d 

a 
EN 

a 
a
 

l
t
 

e
a
t
 

ty 
RE 

eat 
ave 

ae 
he 

. 
. 

. 
: : 

S
o
h
a
.
   

9 1572°—wsp 324—14



130 SURFACE WATER SUPPLY, 1912, PART IV. 

Daily gage height, in feet, and discharge, in second-feet, of Lgmoille River at Johnson, Vi., 
Jor 1912—Continued. 

  

  

  

  
  

  

September. October. 

Day. A.M. 2.3 

; Dis- . Dis- Gage | Dis- : Gage | Dis- 
Time charge. Time charge. height. |charge. Time. height.|charge. 

Yoon nal 8.00 2.4 1624 5.001 2.8 oie 7.001 2.8 275 {1.004 2.9 310 
et i en 7200 2.25 130 600, 2.35 1501 7.001 2.95 328 ( 1.00 | 2.95 328 
Seve 7.00; 2.35 151] 600) 23 140'1 7.00 2.8 205%1.00.- 12 2.7 242 

rs icone 7.00 | 2.4 162 | 6.00] 2.4 1621 7.00] 2.75 258 1 1.00} 2.7 242 
Ge Liniaise amine 7.00; 2.4 162] 6.00] 2.4 162 17.00 2.7 242 5.00 | 2.65 227 

00 [>2.7 2421 6.00] 2.7 242] 8.00) 2.5 1861 5.00) 2.5 186 
7.00 2.6 212 5.00] 2.7 242 7.00 2.3 140 1.00 2.4 162 
7.0023 140 | 6.00] 2.4 1621 7.00] 2.5 1867 '1.00:¢ 2.6 212 
7.001 2.2 119 6.00] 2.3 140] 7.00) 2.55 199] 1.00] 2.6 212 
7.00123 140 | 6.00} 2.2 197.00 2.55 199 5-1.00 1 2.35 199 

7.001 2.4 162] 6.00] 3.0 3451 7.00 2.6 212 1--3.00: 2.7 242 
7.00 2.9 310 6.00 2.75 258 7.00 2.6 212 5.00 2.8 275 
7.00 2.6 2121 6.00 2.5 186 7.00 2.9 310 5.00 3.0 345 
7.00] .2.5 186 | 5.00] 2.3 140 1+7.00{ 3.1 385: £1.00 | 3.2 425 
8.00; 2.3 140 | 5.00) 2.4 1621: 7.00] 2.8 275. 1°1.001°:2.85 202 

7.00] 3.2 425 | 6.00 3.4 5101 7.00 $=2.8 2151 1.001 2.9 310 
7.00 2.95 328] 6.00] 2.7 2271 7.007-2.8 275 1-1.00.1-2.7 242 
7.001 2.8 275 6.00) 2.9 310] 7.00 2.8 275.1 -1.00:) 2.7 242 
7.00.1: 4.1 85 6.00] 3.9 750.1: "7.00 1-29. 7 2 1-1.001 2.7 242 
7.00 4.3 965 | 6.00 | 4.2 910 | 8.00] 2.6 2121 5.00] 2.6 212 

lhe ott 7:00. 4.0 800] 5.00] 3.9 750 7.00; 2.3 140 | 1.00 | 2.45 174 
Sinaia 8.00| 3.4 510 5.00] 3.4 510 | 7.00 2.65 227 1.00 2.62 218 

Ore heen 7.00] 2.9 310 | 6.00] 3.0 345) 7.00) 2.7 242] 1.00}! 2.6 212 
HH naan 7.001 2.9 310 | 6.00| 3.0 HO ENL0 100 1006 ec onnss 
Bi ies nin nas 7.001 2.7 2421 6.00) 2.75 258] 7.00 1-8.2::]3,810 41.00] 85.0 3, 650 

205 i nn eas 7.00 1.2.6 212| 6.00] 2.6 2121 7.00] 6.4 2,370) 1.00] 6.2 2,230 
Nias 7.00(:2.6 212] 6.00] 2.5 1861 8.0016.0-720001] 1.00}:5.9 2,020 
eisai at 7.00 2.55 199 |. 5.00] 2.4 162] 7.00} 3.6 600:t 1.00) 3.8 700 

eit aren 8.00 | 2.4 162] 5.00] 2.7 2421 7.00] 3.7 650 | 1.00 | 3.6 600 
ona 7:00 }2.9 210] 6.00] 3.1 385 7.00 2.7 242 1.00{ 3.2 425 

BY i i se rei ie Elite vine va Ee Bes Ne Eire 7.00.1: 3.2 425 1.00: 3.3 385                         
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Daily gage height, in feet, and discharge, in second-feet, of Lamoille River at Johnson, Vi., 
Jor 1912—Continued. 

  

  

  

  
  

November. December. 

D> Dar. A.M. P.M. AM. P.M. 

: Gage | Dis- : Gage | Dis- : Gage | Dis- | nm Ga Dis- 
Time. |} ight. |charge.| Lime: height.|charge.| L™®- height. |charge.| T Ie: height. charge. 

Yo. 7.001 3.1 385 1.00 3.2 425 8.00 3.3 465 4.001 3.0 345 
ccs 7.00 3.2 425 1.00 3.6 600 7.00 oS. 242 1.00 2.8 275 

Sets ve cus ava 8.00] 3.4 510 1.001:3.3 465 | 7.00 5.3 | 1,600 1.00} 5.0 1,400 
dil. ii ioe 72.00: -3.1 385 1.00 | 3.2 425 7.00 4.1 855 1.00 | 4.2 910 
Ds. ceases 7.00; 3.0 345 1.00] 3.1 385 7.00 3.8 700 1.00] 3.8 700 

Beier ena 7.00} 2.9 310 1.001 :3.1 385 7.00 3.7 650 1.00 4.2 910 
cttw 7.001 3.0 345 1.007031 385 7.00 4.3 965 1.00 4.4 1,020 
Sire dive. 7.00 | 8.3 | 3,890 1.00 | 8.0 | 3,650 | 8.00 4.0 800 | 3.00] 3.4 510 
Geena 7.00] 5.6 1, 810 1.007 :5.1 1,460 | 7.00 3.1 385 1.001 3.2 425 
10... 8.00 5.0 1,400 | 4.00 4.7 1,200 7.00 3.0 345 1.00.7 3.2 425 

Baas 7.00% 3.7 650 1.00] 3.6 600 | 7.00 3.0 345 1.001 3.3 465 
XD nein 7.00% 3.5 555 1.00 4.3 965 | 7.00 3.1 385 1.00 3.2 425 
03a 7.00 { 3.3 465 1.00} 3.2 425 7.00 3.0 345 1.00 §:3.0 345 
3 i 7.00 3.9 750 1.00 5.1 1,460 7.00 3.0 345 1.00 3.15 405 
AS ee 7.00 4.9 1,330 1.00 5.1 1,460 | 8.00 3.1 38 | 3.00 2.9 310 

16... 7.00% 4.5 1,080 1.00 | 4.6 1,140 | 7.00 3.0 345 1.00 1-3.1 385 
Ye 8.00 4.3 965 4.00 4.5 1,080 | 7.00 3.0 345 1.00.1 3.4 510 
18:3... 7.00] 4.0 800 1.00 | 4.1 855 7.00 3.1 385 1.001 3.2 425 
0... 004% :3.2 425 1.00 | 3.4 510] 7.00 3.0 345 1.00 4.1 855 
Dc iiai coin 7.00. 3.3 465 1.00 | 3.4 510 7.00 4.0 800 1.00 | 4.1 855 

Sooo ti v.00: 3.4 510 | 1.00 | 4.3 965 | 7.00 3.5 5854 1.007 3.6 600 
we cna wet aren 7.00% 2.6 212 1.00 2.7 2421 8.00 3.9 750 4.00] 3.7 650 

Be st ee 7.007 2.35 151 1.00} 3.3 465 7.00 3.3 465 1.00] 3.4 510 
LRT, 7.00:i 3.0 345 500] 3.2 425 1-97.00 3.4 510 1.001 3.5 555 

Oe. ves a 7.00 73.1 385 1.00} 3.2 425 7.00 3.5 555 1.00] 3.6 600 

Oe ceri ee 7.007 3.4 510 1.00 3.5 555 7.00 3.0 345 1.00) 3.1 385 
ahi 7.00 3.2. 425 1.00 3.25 445 7.00 3.1 385 1.00 3.2 425 

OS ats 7001:3.1 385 3.00) 3.2 425 | 7.00 3.2 425 1.001 3.0 345 
Me nici nis 7.00 2.85 292 1.00 2.8 275 8.00 3.3 465 4.00 3.1 385 
Oe re scene 7.00):3.1 385 1.00 | 3.0 3451 7.00 3.0 345 1.00: 3.1 385 

tesa ue en vrata vem Hn Sew nile Era np Ses 7.00 3.2 425 1.00 3.3 465                         
  

NotE.—Discharge determined from a rating curve well defined below 5,000 second-feet. 

MISSISQUOI RIVER NEAR RICHFORD, VT. 

Location.—At the highway bridge 200 feet below the Central Vermont Railroad 
bridge, 3 miles downstream from Richford, about 3 miles below the mouth of 

North Branch and 2 miles above the mouth of Trout River. 

Records available.—May 29, 1909, to December 31, 1912. 
Drainage area.—300 square miles. 
Gage.—Chain, fastened to the downstream side of the ‘bridge; installed June 26, 

1911. From May 29, 1909, to December 31, 1910, the gage was just below the 
plant of the Sweat, Comings Co. ; this site was found unsatisfactory because of the 

great daily fluctuation caused by the operation of the turbines. 
Channel.—Deep; banks not liable to be overflowed; bed composed of gravel, bowl- 

ders, and rock ledge; current sluggish at low stages. A well-defined riffle about 
half a mile downstream protects the gage from backwater from the mills below. 

Discharge measurements.—At high stages made from downstream side of bridge; 

at low stages by wading. 
Accuracy.—Diurnal fluctuation of discharge, caused by artificial control of the stream 

above the station, makes the computation of the mean daily flow, based on two 
observations, inaccurate, but as a good rating curve has been developed it is con- 

sidered advisable to publish the gage reader’s observations, together with the rate 

of flow corresponding to each.
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Discharge measurements of Missisquot River near Richford, Vi., in 1912. 

  

  

    
  

  

  

  

  

Gage Dis- 
Date. Hydrographer. height charge 

Feet. Sect. 
Bob, 260 Ga I Can eI. on sus st asa sas sts snr ssn sas pissing smaninnsitiamsnnnssisis 6.42 190 
Age a Ch MAIS. co es eras os ss fe tne bs as sss sans Sa nse ri os a 6. 65 835 

27% [ivees 0 Te is nr reas cee a A Sie 6.58 790 
0 1 ve REE GRRIRY DUR ET SORES SRR ER Ea TR SL Cal re SC EC 5.94 407 

18.200 QO eh Onl rae nmi vm BE mete asta Te A ar eh enn nw ea an 5.81 360 

a Made under complete ice cover. 

Daily gage height, in feet, and discharge, in second-feet, of Missisquoi River near 
Ruchford, Vi., for 1912. 

[P. Sloan, observer.] 

March. April. 

Day. A.M. P.M. A.M. P.M 

ms Gage | Dis- | m Gage | Dis- : Gage | Dis- | mi... | Gage | Dis- 
Time. height.|charge. Time. height.|charge. Time. height.|charge. Time. height.|charge. 

sd ra i a hes ne Ll ae ae nT a Ble saa sep he ole se Sen he SS ve Ne an 
Disc aiaa Ss a inl el ae 2.00 el ca sys a ER TL sn nies ote ses la a alan nae ewan n 
3 ea sree a a el SARI hee Sa Vex Bae En wea aan Ss 8.30 Nall aa ee 

Bh ee I a at 

Be eos ses aan sa safe et enna oan sls ta nan a sR a 9.00 Be sale 5s hee sd pene Se vie 
{er | 9.00 0 eb a ie filets + ah ee as 7.500 16.0.1... ... 5:30: 15.4....... 
LG ale a] a Sn SY rein ie oN ce iN tele ai rl 6.30 1S 6.00 16.2. coeue- 
Oo ae id Ca a a ab ie. 5.30: i113. 05... ...- 

38... i i a ese fa Sn he Snes 7.00:0 031.4 0. 4000 0. nL ls ele. eas 

Mt dire edt i eh eee ee de dit Se Lag te ver we sp 3.151: 10.2.7 3,820 
12 hay 10.00 i ots a ste sls 5 en aid ly aa 7.00 0,3] 3,250 i] ail eer 
YS rr i Ce ee Ra era ah 7.00 0.0: E2730 1. cn. oer. 
dd ares | ST Ch atte Tee te Be Ee ee a Bre ee Sen ae 4.15 10.8 | 4,390 
dS de se ee a neler ten nee ta ae as a le, 5.00 12.3. 5a. 

30. en eRe RT Re erie es ome eE a natin 30 1 15.0..50 23.301 LY Sea 
YT ee a rot Sy i ed sy eats sm ps ee ree 7.00 4.74. 5.15 14.90 
18 abate le an Ll SE am re er Ce 030g Be aan) [ered 
NO sas 9.00 8.0 hr dasa sarin ai 8.30 12.115650% 4.30 11.6| 5,150 
20. as snrrre rela in se na ee ses Te De wins fs sR dS 5 2.301.084.8580 ...oaiiloeeinsslsan smn 

Dr Ue SS a ina Ede sey e Laren Uhre mt YS iain Sl dn Ae aY Sak Beane Sy Re SE eli tire ve 
Ds ria seein pales Ne a ah hes wane ee fem i Le 6.45% 10.3}3,920; 5.15 10.0; 3,630 

sc sane es 9.00 ed sera ra ted 9.45 14.0)... 5. 4.30 14602... 
Bd seth sed ait a Bh See SAE Ete rE Se LE Sie 8 13.8.0. ul tha en fe ta 

es in sania Das ay an nw Se wa wn YE SD) ek opt wae 7-455 IL L080. cca onn enna) a a seas 

ss es ah a re va ln a ARs eR rie en area 8.00 9.3]3,000 6.30 8.8] 2,550 
i ens i Se A as a 7.00 2.31 2,120: 0. va A 
BE er sri nd El le cde pe lad cn of Ei eas Sa fas a nea a sey RAs wa aE en nn Ry ens Air wah AR Ye ae wa 
Be ae aA Lr ee a be RE a eh da Se 8.15 L020 0 i eee 
3 rn ws slates ss neh eee kein ss Efe ev Ee A RI NS She Ei] bale eee a aso 4.30 7.3 11,310                         
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Daily gage height, in feet, and discharge, in second-feet, of Missisquoi River near 
Richford, Vi., for 1912—Continued. 

  

  

  

  

    

May. June. 

Day. AM P.M A.M. P.M 

: Gage | Dis- 3 Gage | Dis- : Gage | Dis- : Gage | Dis- 
Time. height. charge. Time. height.|charge Time. height. |charge. Time. height. |charge. 

. 7-301 7.0 5000 8.0 0st. funni ose os 5.45 AAT eran ii ns srnn fo striae idnnie 
as vrsnairanh ici ceed unicsnserais ves 6.00 6.7 880: 5. Cf iii eine wi crayenns sh opt sae Sami wera 
Sessa 9.00 | 6.6 815 | 4.30 6.6 815 | 5.45 | 11.0 10.4 4,010 
des. 7.15] 6.45 ASN tein seer as 6.00] 9.9 113,540 1. ......Fcitecitdeicans 
Sh de esas 7.45 | 6.25 T90:N. caine s he ve vnnife seston 8:301539.0- 12.730 1.0 ccveil ove sue wien 

6... usa an. 7.00 | 6.2 560 | 4.30 6.4 685] 5.45] 7.8 7-1 1,160 
Sen 715i. 6.5 V0 (erases iin wre iPancens 7.30 8.2 8.0 1, 860 
sedan 6.30 | 6.4 083. sun vals vansusfucnciis 5.45 10-7.7 £3,620 J. sco -nadoifiasiey 

9... ei 7.30 | 6.3 620 | 7.00 6.3 020.1. 6.00 1: 7.1 2:3,200 ).. a...  shususassfenarioss 

10... 7-00} 6.5 750 | 6.30 6.6 815] 5.45| 6.8 6.7 880 

aaa 9.00 6.6 S18 [cise elecmurani-sestns 3.454 7.1 7.0 1,090 
1 aa 7-00] 6.2 560 | 4.30 6.2 860.{ 5.30: 0.8 15-050. . .. si cuss aslareasms 
Be... len a asia sos de oat 5.00 6.8 050 1 "S.A 6.8: 1030... ees eee 
14... ....-...... 6.30 7.3 | 1,310 7.00 7.411,380 | 5.45 6.5 6.5 750 
15 an ifs ci ea Slee sen 7.30 6.911,020 | 6.00.10. | 620-0... .cofnnscralrensnne 

10... 6.45 | 6.7 S801 asus ossnrsieosinzs 6.3070 0.3 e800 ie ei ala Yeene 
17 a 7.00] 7.2 11,240 | 4.00 7.6 11,540 | 5.45 6.1 4. 6.0 445 
18 ei 6:451:9.5 1.3180 1. .c.i fon aunslsnnanns 5.30 | 5.95 420 | 5.00 | 5.85 370 
19: nial ise isa asa s | sk ean iyhns sabe ron Ta tS 5.30 | 5.75 320 loonie ise, 
0 oe ies st nmin 800 | 7.7 | 1,620 | 4.00 7.5|1,460 | 5.30] 5.7 B04 I. viii) comme] suites 

SL nis 7.45; 8.3 | 2,120] 5.00 8.0]1,80 | 6.00 | 5.65 284 | 5.00 | 5.65 284 
VE oe Ics SMEARS TI 5.15 v7.8 11,700; 5.30. 5.0 Ba aia] seen niin 
Oe sila 701 7.0 11,540 {ovis c=lomecsnsiss song 6.30 | 5.45 210 { 4.00 | 5.3 162 
UL hE 0.00] 7.2 [1,880] 430°) 7.2 1,20 5.50% 5.3 12 a rl 
dl hie, G25 88 V2 B50 [ease ie ontelohne tonne 5.30 | 5.4 FOZ 0c. itive dasisns 

sinensis fn sme n yun aie fran bie fie a ashy Sedan 8.00] 5.5 2271 4.15] 5.55 246 
Bn aes Tennis 7.161 7.1 11,160 { 4.45 6.911,020] 530] 55 227 | 4.30 | 5.45 210 
De Sameer snass 6.00 | 6.6 S13 lc uns le vonvsofenss ses 5.45] 5.45 210 | 4.15] 5.4 193 
aia 6.30: 69 [1,020] 415] 11.2}14,770] 5.30} 5.4 193 louse ole uid ennevn 

SD. rl rans 5.45 130.7 :14,300 1 4.45 °° 10.7 1-4,300 iusto uiienscstmench slenscnnntecsnarslsansnse 
Blo in dias 6.00 { 11.2 [4,770] 4.15 12 5,580 [ns insmlnsevmeslsionsnseiss seed ndiuls Peb ids                          
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Daily gage height, in feet, and discharge, in second-feet, of Missisquoi River near 
Richford, Vi., for 1912—Continued. 

  

  

  

  

July. August. 

Day. A.M. P.M. A.M. P.M. 

Gage | Dis- & Gage | Dis- : Gage | Dis- : Gage | Dis- 
Time. height.|charge. Time. height. charge. Time. height. |charge. Time. height. |charge. 

Yoodiaian vn 5.15 35.1 108 4.30 5.0 84 5.45 4.8 45 5.15 4.85 54 
tani i 5.30 4.6 181 415; 4.5 9 5.30; 4.8 451°530 | “4.8 45 

Bir rian 5.80 44.7 30 | 4.15| 4.8 45] 6.30] 4.9 Bl reenter 
a aes hans 5.50 1.5.0 Sd over es 6:30.52 IB os ci sic]n einer aes 
Shem 5.30 4.9 63 4.00 4.95 74 5.45 5.25 148 4.30 5.3 162 

Creer 5.45 4.9 05 3. chess sation at 5.30 [5.25 143i 4.15. 5.15 121 
as es adnan 6.00 | 5.0 84| 430; 4.9 63 545 5.05 96 |- 5.00 5.0 84 
Silla 5.30 4.9 63 4.15 4.9 63 5.30 4.9 Bd a ire tn leciei sa le sninteD 
OF hanes, 5.30 4.8 45 4.30 4.8 45 5.30 4.85 54 4.15 4.85 54 

30 cee 5.15] 4.8 45 | 4.30 | 4.8 451 545 4.9 03 I re eames an 

4.85 54 4.15 5.0 Bc secre caps Yrs ans Sense el Sess 
3.1 JOB ccs rarer 5.30 5.15 121 4.30 | 5.6 264 
5.0 Sl ceccit sons sen 3.45( 6.1 500." 4.15.7 6.0 445 
nia lew a aie vn fen ae re Se 530 | 5.8 347 | 4.30 | 5.8 347 
4.9 63 4.45 4.85 54 5.45 5.65 284 4.45 5.6 264 

4.85 54 | 4.30 | 4.8 45 5.45 | 5.45 210) 7.00 | 5.4 193 

4.8 48 eres as 545 5.4 # 
4.75 38 4.30 4.65 a ei 
4.7 30{ 415] 4.7 30 | 5.45 5.1 
4.8 A ete clece vec irs 5.30 5.0 

4.75 BS whi wis stale mien 530 50 
4.9 63 415 50 84 | 530 | 4.95 
4.9 0 eee cunafa seni rots in 6.00 | 4.9 
4.8 45 500) 4.8 451.600 4.8 
4.75 8 ee vein lo vie ents Lin otha wit mie wie mips ai ewe 

4.8 45] 430] 4.75 28] 5.451 7.6 
4.8 8 ne een cnet er sad ea en mor ne 

TR dete a lt al ets 6.00 | 6.6 
4.8 45 | 4.45 | 4.85 54% 6.00] 6.25 
4.85 54 5.00 4.8 YD win se ann sais 
4.8 45 Tecsnun fonds didaaass 5.45} 5.9 
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Daily gage height, in feet, and discharge, in second-feet, of Missisquot River mear 
Richford, Vi., go 1912—Continued. 

  

  

  

    

  

September. October. 

Day. A.M. P.M. A.M. P.M. 

; Gage | Dis- : Gage | Dis- : Gage | Dis- : Gage | Dis- 
Time. |eight. charge.| Tie: (height. charge. | ™€" height. |charge.| 1 Me" height, charge, 

Misi en tire ses tay ee wie ou fe men SAA Ss Se ale een se 6.451-7.6 1'1,5401.3.30( 7.5 1,460 
sa amnie eee): 0:15 1 0.0 264 | 4.30 | 5.6 264 ( 6.45 7.4 | 1,380) 3.30] 7.3 1,310 

Goss ian 6. 5.4 103 Loess lca can 6:301 6-9 1,02: 1uenssileorisane]escintns 
drains 6.15 5.3 162 | 4.00 | 5.3 162] 6.30] 6.5 750 | 4.30 6 815 
Basan teri eifen Seraslei tii snl vrnin enon et sais nenisslenus eit 6.45 | 6.4 085 {vance cnfirmansile mma 

es ts eee teh ae Bev se We Se 6.30 6.2 S00} ols o wits ign s maps wre ni 4.00 | 6.1 500 
sis 6.30 | 6.45 AS lev bie euee)an aaah 6.30 | 6.0 445 | 4.15] 6.0 445 

Bisa staan She sn ts Ne ss rele ts bnelee ds pele ve [a ses kEs 6.45 | 6.1 500 4.30 | 6.05 472 
0 estar 6.15 | 6.6 815| 4.30 | 6.4 685 | 7.30 | 5.95 420 | 4.30 | 5.9 394 

30... ne 6.00 | 6.1 500 | 4.30} 6.1 500 | 6.30 | 5.95 420 | 4.30 | 5.95 420 

Modan a 600 | 7.8 [1,700 4.00 | 8.4 | 2,200] 6.30( 6.0 445 | 4.30 | 6.0 445 
12-00. 0 6.30 .8.1 LOO [vl fercinc acassss 6.30 |::6.1 B00. fais s vasa save nsfo swans 
3... 6.15} T.1 1,160 | 4.30 6.8 O50 Lodi foes a sajeans = vile fiw suis {nin wan wiguide vats 
Ml 6.00 6.5 I Less sa ett slats vn 6.30 | 6.6 815 | 4.30 | 6.4 685 
35. nS Tess Assesses resis wile i 6.30:].-6.2 560 | 4.301 6.2 560 

6:30 7.3 FL310 Ji. coulis civesh: G49 6-1 500 | 4.15{ 6.0 445 
6.00 | 6.7 4.30] 6.5 750 | 6.30 | 6.0 445 | 5.00 | 6.0 445 
8.30 | 6.3 620 | 5.00 | 6.8 950 | 6.30 | 5.9 BOL ere arene 
6.45| 8.5 |2,280| 4.30 | 87 |2460| 6.30 | 5.8 BA (onic ee lane ia 

00. esa 6.30 1:10.6 14,2001 :3.45 1 0.5 |\3 A804... ilovue ce Jones Reidel cfr ein sear ane nme 

ans 0.80 [29.2 2.010 (ios. nh sons aan 7.151 6.05 472 | 4.30 | 6.0 445 
DD tne a tn a fa eR See fea se Se tate tes yes se Nea 6.30 | 5.9 394 | 4.30 5.9 394 
Dt a din 6.30 7.6 | 1,540 | 2.30| 7.4 [1,380 | 6.45] 5.8 a7 ee 
2... 6.46) 7.2 1,240 | 4.00 7.0 [1,090 | 6.45 | 8.5 | 2,280 4.15] 9.6 3,270 

1 PH I SO 6.45 | 6.8 9505}. aun class vn alae ws ies 6.45 | 10.6 | 4,200 | 4.00 | 10.8 4,390 

ans 6.30 | 6.5 TH Taah ie nlisncionaRos ne vos 6.80 1-0.7 13,300 |....ivJoenenneysde~s=s 
Dateien stows 6.45] 6.15 530 4.30 | 6.05 B72 ee sr ve va beens ae Yasmine si) meni as ox vee 
ON ears 6.45 | 6.0 MB a ssi erase 6.30 82 [2030] 430] 7.9 1,780 
BY. auc s ii iife sna i tesa ei 4.00 | 6.6 SI5] 7451.76 1,540 | 3.30 | 7.2 1,240 
00. a. . 6.45] 7.8 {1,700 | 4301 7.9 {1,780 ; 7.30} 6.9 131,020. 4.30] :6.8 950 

ees ssnsrnns rman ns don ees Sl ah Ce ls 7.45 | 6.6 SIG es A a freee.                         
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Daily gage height, in feet, and discharge, in second-feet, of Missisquoi River mear 
Richford, Vt., for 1912—Continued. 

  

  

  

    

November. December. 

Day. AM. P.M. A.M. P.M. 

: Gage | Dis- : Gage | Dis- : Gage | Dis- : Gage | Dis- 
Time. height. charge. Time. height. charge. Time. height. charge. Time. height. |charge. 

I has aness 8.30] 6.5 BD ae a ae re te ea 
aati 7.00 | 6.8 O80 Je es amine as ras 8.15 ed LNB a al a 

LDR KR ei nd ugha oie pi PL cae LI UT BR RE 7.00 0. 5 IS ae 
A ai 7.151 6.3 620 | 4.30 6.3 620 | 7.30 0:1: | 2 800 0 ae a ha 
Sanh y, 7.30 6.2 RIES CRE RR pe 7.00 SO els ene 

ES 745.1 6.1 500 | 4.30 6.0 445 | 7.00 3 S80 ee Sea 
Lats 8.00 6.1 500 | 4.30 8.111,940 | 7.00 8.0.1 1,860.5. oii asnan 
SEE rh 7-301 12.0 1. 5,550. [98-00-11 7 8 280. og tes, a a any 

tay aas B00 11.0 4,580 | tale ans ane 8.45 6.6 SS re. 
Wn ti fed eae i ee 7.00 6.6 SUS id ee SS 

eas 7-15-89 1.2030: "4.00 7-911,780 ; 7-30 62D a 
VRB 7:90: 7.6 {1,540 “3.30 7.411,380 | 8.00 eS 20D | a as 
A ii. 7.304: 7.2 41,240 4.60 7.311310] 6.30 L380 re re eee 
Ea 7.45] 8.2 [2,030 | 4.00 8.623701 7.30 SSD a a 
15:0. cannes. is 8.45 9.4 [3,09 | 4.00 OR I ars eres A casa 

NG ate 7:30:( S.8. 2,550 i r,s, 8.15 SiS BS ra se 
A a ee re TedBiln a (airy oo a 
AS LL ra roe 7.15] 7.4 | 1,380 4.00 7-3:-1,N0:{ 7.30 Seid 2,200 1. fe a 
A100 daa 2:30 10 Ll LL,I60 aaa. 7.15 O30 A 0 730 sna fo sr ania 
0. Jl sd TBO 8:0 L020 Jol Sl Tae JE ME MT Te RE I 

adel Ape Ny oan te, ast 8.30 903,070 |r. as st Pe ene 
TE A 7.00 | 7.4 SON) fe ryan ss Ee EN ann) sa stan nl2s os ana anes stiele Sania nes wei 
PD is si anda 7.00: { Tl OD I ae 7-45 110.0. [13,630 ice tenn ras rs wana 
erent a naar Er sate tei ee ss Pea tate a TG .00 OLB 380 1. resales nau waned 

OS Were ios 7-451 °6.7 880 | 2.15 BO Ld 0 a sy ts 

an ata he Va UL 3.30 6.8 Os ss eas cries eam tl Se Ca le ee Saye Sein 
seated 8.30] 6.6 S10 sets ts loin.) Spe a a a va i es 
oat 8.15] 6.5 750 fore fe see a a Ce a ah hs rs 
eri 7.30] 6.25 BI aoe Earned an nr a a 

80... ate 8.1571 6.2 BO a es a ee rn a                         
  

Nore.—Daily discharge determined from a fairly well-defined rating curve. All discharges above 1,500 
second-feet depend on a single measurement. 

CLYDE RIVER AT WEST DERBY, VT. 

Location.—Just below plant of the Newport Electric Light Co., at West Derby, Vt. 

Records available.—May 25, 1909, to December 31, 1912. 
Drainage area.—Not measured. 

Gage.—Staff, in two sections; low section about 75 feet below the plant; high-water 
section nailed to a tree on the right bank 10 feet farther downstream; datum 
unchanged. 

Channel.—Bed rough; fall of river rapid near and below the station. 

Discharge measurements.—Made from highway bridge about half a mile below 
the gage. 

Artificial control.—At West Derby are two dams, both operated under the same 

management; at the upper dam part of the water is used by a paper mill and 

the remainder is delivered to the water wheels at the electric plant through a 
steel penstock; the total operating head from this dam is about 108 feet. All 
the flow from the second dam is diverted to the wheels in the power house, giving 

a head of about 30 feet. Practically no water is stored at the upper dam, but a 

pond of considerable size may be made by building a dam above this point.
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Accuracy.—Diurnal fluctuation of discharge, caused by artificial control of the stream 
above this station, makes the computation of the mean daily flow, based on two 
observations, inaccurate; but as a good rating curve has been developed it is 

considered advisable to publish the gage reader’s observations, together with the 

rate of flow corresponding to each. 

The following measurement was made by J. G. Mathers: 

August 26, 1912: Gage height, 2.20 feet; discharge, 134 second-feet. 

Daily gage height, in feet, and discharge, in second-feet, of Clyde River at West Derby, Vi., 
Jor 1912. : 

[E. C. Rogers, observer.] 

  

  

  

  

April. | May. 

Day. A.M. P.M. A.M. P.M. 

3 Gage | Dis- : Gage | Dis- : Gage | Dis- : Gage | Dis- 
Time. height. charge. Time. height.|charge. Time. height. |charge. Time. Gago | Dis 

Ys eoiaaniais Buns 8.30 | 2.50 228 | 5.30 | 2.50 228 7.35} 3.3 790 | 6.45) 3.2 690 
esis rian 7.00 | 2.53 241 | 6.00 | 2.58 263 | 8.10] 3.2 690] 6.55] 3.15 645 

Binesassdiisess 8.15] 2.62 282 | 5.45] 2.58 263 | 7.45] 3.05 558 | 6.35| 3.05 558 
dete. 9.30 2.68] 312] 6.15% 2.55 250 | 7.20 | 3.05 558 | 5.15] 3.0 516 
Deas ain ans 8.50 | 2.60 272 | 4.15] 2.62 282 | 8.40 | 3.0 516-|:6:151 .3.0 516 

Guudeiniriniinsa 8.00 | 2.60 272 | 5.50 | 2.85 410 | 6.40 | 3.0 516 | 6.45 | 2.95 479 
sass 8.00 3.0 516 | 4.30 | 3.45 940 | 7.30 2.95 479 | 6.50 | 2.90 442 

S.iiaiiaiiig 10.30 {| 3.65 1,160 | 5.00 | 3.651 1,160 | 7.55 | 2.9 442 | 6.30 | 2.88 429 
OE aria 8.00] 3.7 | 1,210 | 5.20] 3.75] 1,260! 8.50 | 2.88 429 | 7.00 | 2.88 429 

¥0. oc 7.45 3.7 13,00, 415] -3.7 11,210 | 7.20} 2.88 429 | 4.50 | 2.88 429 

MW... 8.50.1:3.6. [3100] 5.15] 3.5 990 | 7.30 | 2.82 391 | 4.40 | 2.82 391 
10. ns 00 6.20 3.5 990 | 5.30 | 3.4 890 | 8.15] 2.80 378 | 6.00 | 2.80 378 
Be il ain ta 8.20! 3.4 890 | 6.00! 3.4 890 | 8.40! 2.80 378 | 5.50 | 2.78 367 
Mi... 7.30 [ 3.35 840 | 5.30 | 3.35 840 | 7.45 | 2.82 391 | 5.30 | 2.82 391 
15....casasnis lh 7.45 | 3.4 890 | 5.00 | 3.5 990 | 8.45 | 2.85 410 | 7.00 | 2.88 429 

300. . eet. 7.30| 3.55|1,040| 6.25] 3.7 |1,210| 8.00 | 2.90 442 | 6.45 | 2.92 457 
Yo. ee. 8.20 | 3.9 [1,430 | 3.20 | 4.0 | 1,540 | 6.50 | 2.98 501 | 7.00! 3.0 516 
18... asian 7.35 4.2 {1,760 | 3.50 | 4.25 (1,80, 6.30 | 2.92 457 | 7.00 | 2.90 442 
19. iia anes 9.20 4.2 | 1,760 3.30 | 4.15] 1,700 | 8.15 | 2.92 457 | 5.00 2.90 442 
00... scans 8.10| 4.0 (1,540 | 6.20 | 2.9 | 1,430 | 8.20 | 2.88 429 | 5.25] 2.88 429 

ia 7.401 3.8 1,320 4.20¢ 3.7 [1,210] 7.45] 2.92 457 | 6.45 | 2.92 457 
22a. 8.10. 3.6511,160 1 5.20 | 3.6 [1,100] 6.15 2.90 442 | 6.30 | 2.88 429 
28. acacia 7.45] 3.65]11,160 ( 5.20 | 3.65) 1,160 | 8.45 | 2.90 442 | 6.30 | 2.90 442 
DL dit ena 7.450 3.7 11,210; 6.40] 3.85]1,380( 7.30 2.85 410 | 6.35 2.88 429 
Oh. s aa 6.20] 3.8 [1,320 | 6.15 | 3.85 1,380 | 8.00 | 2.90 442 | 4.50 | 2.88 429 

0B unis. v.30] 3.7 11,210 6.50 | 3.65(1,160; 8.151 2.8 410 | 6.50 | 2.85 410 
PR 8.350 3.6 11,1007 6.20| 3.5 990 { 7.50 | 2.82 391, 6.13; 2.75 350 

28 1.10.1. 3.5 990 | 6.45 | 3.4 890] 7.30 2.75 350 | 6.45 | 2.70 322 
I CH 7.15) 3.4 890 | 5.10 | 3.4 890 | 7.00 | 2.72 333 | 6.45 | 2.80 378 
80.00. ae 6.40 | 3.35 840 | 7.00 | 3.3 790 | 7.10 ; 2.88 429 | 6.15 | 2.92 457 
Be ese oR eRe coe se eee ee 8.20] 3.0 516 | 6.25( 3.15 645                         
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Daily gage height, in feet, and discharge, in second-feet, of Clyde R t West Derby, Vi., wer a 

Jor 1912—Continued. 
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Daily gage height, in feet, and discharge, in second-feet, of Clyde River at West Derby, Vi., 
Jor 1912—Continued. 
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Daily gage height, in feet, and discharge, in second-feet, of Clyde River at West Derby, 
Vit., for 1912—Continued. 

  

  

  

  

                          

    

    

  

October. November. 

Day. A.M P.M. A.M P.M 

: Gage | Dis- : Gage | Dis- ; Gage | Dis- 1 Gage | Dis- 
Time. height.|charge. Time height. |charge Time. height. charge. Time. height. |charge. 

Xia 6.50 | 2.40 1901 410] 2.42 198 | 6.30 | 2.42 108 | 4.15] 2.45 209 
ahah 7.00 | 2.42 198 | 4.40 | 2.42 198 | 6.20 | 2.40 190 | 4.20} 2.38 184 

Si .risa is. 7.30; 2.45 209 | 5.15 | 2.42 198 | 8.00 | 2.38 1841 4.451 2.35 174 
A aloreras 7.30 | 2.45 2001 5.25] 2.45 209 | 6.30 | 2.38 1841 4.30% 2.32 164 
Bis tei 7.00 2.42 198 | 5.45 | 2.40 190] 8.25 2.35 1741 4.45% :2.32 164 

Oa 8.00 | 2.40 190 | 5.15 | 2.40 190] 7.20} 2.32 164 [+ 4.351 2.32 164 
i sme ire 8.00 | 2.38 184 5.00} 2.35 174 {7.101 2.35 1741 4.15% 9.38 184 
nea 7.30 2.35 174 | 5.15; 2.35 174 | 7.00 ¢{ -2.55 250: 4.15] 2.60 272 

Or Sa Cia les 7.001 2.30 1581 5.25 | 2.30 158 | 6.45! 2.60 272 | 4.10 2.62 282 
0. ie 6.45 | 2.38 184} 5.25| 2.35 X78 aenncalesineiyasbosns 4.250 2.70 322 

Mii 6.45 2.35 174 | 4.30 | 2.30 158] 6.30 2.72 33341 4.45] 2.75 350 
fF RR at 7.250:2.25 145 5.30] 2.28 153 C9. 50:% 2.75 350; 4.15 2.75 350 
Bo... mii 7.20 {. 2.30 158 | 5.15] 2.30 158: 8,150 "2.70 3221 4.107 2.72 333 
detach na 7.20% 2.25 145] 4.30 2.28 1534 7.457 2.50 378 1 4.20) 2.7% 367 
Sea 7.10} 2.32 164 | 5.00 ( 2.32 164 7 7.30} 2.80 373] 4.30; 2.73 367 

Nr sits. ooh 6.50 | 2.35 174 | 5.00 [ 2.32 164 8.05] 2.72 353) 4.45 2.75 350 
Pa. aie ia 6.35 | 2.32 164 | 6.50) 2.30 158¢ 7.251 2.72 3331 4.15{ 2.790 322 
18%. ase Lins 7.30] 2.32 164 | 5.00 | 2.32 164 1 7.251 2.70 322 1 4 19:0. 2.8 312 
Me 6.40} 2.30 1581 4.20} 2.32 164] 7.10] 2.68 3121 4.15 2.65 297 
D0; eo An in 10.00 | 2.28 153) 5.35] 2.25 145 |) 7.201 2.62 2221 4.301: 2:60 272 

OL. atl. 6.30 2.25 145] 5.00 | 2.22 137 7.551 2.58 263.4 4.15.1 2.55 250 
20k. 6.55 2.22 1371 5.15 ¢ 2.20 132 7.15] 2.55 250 1: 4.30.; 2.50 228 
a deni a Tia aa mys neo )s wt 4.45 2.22 137 7.15 2.52 237 1 4.20] 2.50 228 
as 8.00| 2.35 1714]. 4.251 2.32 164 | 8.00} 2.55 2500 4.157 2.52 237 
20. 7.30 {| 2.38 184 | 4.45 | 2.40 190 7.45) 2.52 B71 4,107 2.52 237 

00 fr aid 7.001 2.38 184 | 4.20 | 2.45 209 7.151 2.52 2371 4.15) 2.55 250 
art. ls 7.001 2.40 190] 5.30 2.52 237 7-7.35{ 2.50 228% 4.151 2.50 228 
ia 7.30 | 2.48 2201 4.45] 2.45 209 7.30 |: 2.45 209 4.30 | 2.48 220 
ER Sp 7.20 | 2.55 250 | 4.30] 2.52 237 7.35 2.45 209 4.10) 2.42 198 
Ym 7.201 2.52 237| 4.40 2.52 2377 8.00] 2.40 190 | 4.15} 2.3% 184 
Sl saa 7.00 ; 2.50 228.1 4.30} 2.50 DR a a Yat a a a 

December. December. 

Day. A.M. P.M. Day. A.M. P.M. 

: Gage | Dis- " Gage | Dis-- + Gage | Dis- s Gage | Dis- 
Time. |p aight. |charge.| © ™®- lheight.| charge. Time. |p sight. |charge.| T1™®- [height. charge. 

Woe 7.45 2.38 184 | 4.25 2.38 134 1 16....1 7.55 2.32 164 | 4.15 2.30 158 
2... 7.10} 2.35 N74 Pie shennan de ais om 17....1 8.007 2.35 174 |- 4.00 | 2.30 158 
Son.) 7.2072. 42 10S eases aaa eins ass 18... ..1 7.30: 2.30 158 3.30% 2.30 158 
Goa] 7.50 12.45 209 4.20 2.48 220; 19... 7.501 2.35 174 | 4.00 ¢ 2.60 272 
Beow-j 7.50 [5.2.30 228 4.15 2.50 233 10 20....] 8.00 2.50 228 ¢ 4.40] 2.50 228 

6... 7.454 :2.52 NBT 4.10] 2.55 250 -28....7-'8.00 1.2.60 R021 4.25] 2.65 207 
7.501255 250 4.20} 2.55 ERT RSE Fa J RRC et 4.050 2.92 457 

Seal 4e55.1:12,59 2371 4.000 2.55 250. 1:23..." 7.30.1 2.30 373 4.307 2.50 228 
Qc t-00 V 2.52 237 7 4.15: 2.50 228 hod. c.f 7.50) 2.62 232.1 4.151 2.60 272 
10....1:8.10:7:2.52 237 4.10 | 2.48 220.11 25...--8.00| 2.60 272 | 4.2% 2.50 228 

3:...) 7.50.) 2.48 220 | 4.10 | 2.45 200 1:26... ..0 7.90:] 2.48 220 4.151 2.48 220 
12....-7.45 2.45 200 Jeosiaafee rise ri nna o! J Ape 77.3 | 2.42 198 | 3.50) 2.45 209 
3...02%7.55 2.60 272 4.30 2.62 233 28. ack T7:15 2.42 198 4.15 2.40 190 
Va, 00025 2.68 312 | 4.00 | 2.38 184 || 29....] 8.00 2.38 184 | 4.15 2.38 184 
¥5....) 7.45 02.85 174 | 4.35] 2.35 74 1'30....{ 7.00.7 2.40 190 | 4.00 | 2.40 190 

31....1 7.30 | 2.40 190 | 4.15] 2.38 184                               
Note.—Possibly slight backwater from ice during the first week in April. Daily discharge determined 

from a well-defined rating curve.
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MISCELLANEOUS MEASUREMENTS. 

The following miscellaneous measurements were made on streams 
in the St. Lawrence River basin in 1912: 

Miscellaneous measurements in St. Lawrence River drainage basin in 1912. 

  

  

: ai Gage Dis- Date. Stream. Tributary to— Locality. height. | charge. 

: Feet. | Sec./t 
Aug. 20 Pigeon Biver.............. Lake Superior. es Negrmouth, ....o... 0 ihe. ees 5 

20 Brule River,..............}.-.:- do... eal 00. ari cette tre 0.25 32.5 
21 | Devil | Track River. oc... 0. vs GO gins: salieams QO cero ei se fis ERE 16.2 
Dl le rie avn: verve silivicas itis run 000s vo rniss ads do. iia a 11.7 
22 Bas River... ible en A0ugeve coi litem 0c: ise id items nnn irene nnn oid 29.8 
22 | Temperance River........|..... do. 55-0 fein G0... re nd a 27.6 
23 Cross RIVer oo ..o coud vns as 40,50: 00 icq G0. rier dn sl ees 12.7 
23 | Manliou River ..........culeuens QB. icons go REC IRAT L U a Nd BRR 34.0 
23 | Baptism River.......:0.0u)s:-- 0. rai vgn =so): 20 e180 uns neon Sf iE areas vote aS 28.7 

Sept. 20 | Au Sable River ........... Lake Huron.. Hoos Mich ..........c 1.12 1 1,030 
i BOs. ati nations me Go............: -| Oscoda, HOR. as saree 1.46 | 1,220 

Apr. 6a} Canaseraga Creek .......... Genesee River..... Shakers Crossing, N. Y....|b16.33 | 1,970 
Jaly 16i..... G0 anv i aisis nna sats sass QO. ee nne os ee QO id al sn ya enn ih 03.63 236 

16 | Mount Morris power canal. |..... BO. iz ennii sn Moun} Morris, N.Y. -.......- c2.52 215 
29 t Black River... ......:c00n Lake Ontario. .... Port Leyden, N. Y.........-. 15.16 233 

Oct. 17 | Beaver River............. Black River.......| Beaver River, N.Y... d4.70 | e184 
18 {ve Diss cas sn ve sion Smit nt antes me 0, ass wranas Tra aee 0 es rid wR we wd ar a4.70 | F139 
181... QO... dia ah tatters B0...0. ci inid QO eee ann a4.70 | 9263 

Dec. 18 { South Branch of Oswe- | Oswegatchie River | Hyatt, N. Y................ 29.78 578 
gatchie River. 

Feb. 20¢f Winooski River ........... Lake Champlain..| Above Stevens Branch, 2.67 150 
\ near Montpelier, Vt. 

June 15 |..... 0.0. ci ns db nll 60.4500 nil B05. i vibe 3.27 226 
Sept. 5 {....: G0 i iain alana 60... puis ivnt ii QO eatin ec 30s vnitinis 2.75 130 
Oct. 121... BO sus i crite ina ranste nny do... ona Os ves 2.30 47             

a Measurement affected by backwater from Genesee River. 
b > Gage datum is 25 feet below reference point on downstream horizontal tiebar 20 feet from left end of 
ridge 

¢ Gage at highway bridge below mills. 
d Distance from block on gatehouse to water surface. 
e Gate No. 1 open. 
f Gate No. 4 open 2 feet. 
g Gates Nos. 1 and 4 open 2 feet each. 
kh Distance to water surface from top of downstream left corner of right abutment. 
i Measurement made under complete ice cover. 

SUMMARY OF MEAN DISCHARGE PER SQUARE MILE. 

The following summary of discharge per square mile is given to 
allow ready comparison of relative rates of run-off from different 
areas in the St. Lawrence River drainage basin. It shows in a general 
way the seasonal distribution of run-off, and the effect of snow, 
ground, surface, and artificial storage. The most important fact worth 
noting is the almost entire lack of uniformity or agreement between 
any two streams, which indicates that the discharge of each stream is 
a law unto itself, and that all projects dependent upon stream flow, 
if they are to be developed along the safest and most economical lines, 
must be based on records of stream flow collected with great care 
over a long series of years as near the location of the project under 
consideration as possible.
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Summary of discharge, in second-feet per square mile, for river stations in the St. Law- 
rence River drainage basin in 1912. 

  

  

  
                    

@ . . 

80 Lo. 8 Sv in 
a . » i = . 2 [5] 

Po; be 8 Station. 23 |g 8] s|BlE(8(E!. 
ss [E|B(ElE lull ulElElB8(e]lE]s 
= l8|8ldlalsl8|5|2(2]|s]lel8(83 
A IR lm BIE Ald ]|RICIZ {IA (> 

Beaver Bay River at Beaver Bay, |Sq.m. 5 
J iry 1 eR eS 120 10.17/0.08|0.06] 4.39 3.82|1.24/0. 14/0. 22/0. 56/0. 32/0. 18/0. 08,0. 93 

St. Louis River near Thomson, Minn. .|3,420 | .14] .10| .13| .75(2.41/1.21| .41] .20| .36| .37| .19| .12| .54 
Whiteface River at Meadowlands, 

MING. co. leis tema cn we pian swwiiomine 4D 2 a 1.961.344 .19) 12] 211.18)... Er 
Whiteface River below Meadowlands, 

Minn. S a cs Pinan 400 tr ee rs 1.94/1.30| .18] .10] .20| .17 
Cloquet River at Independence, Minn.| 698 | .22| .20| .27] .46/1.89(1.35/1.18| .31| .32| .70| .20| .19| .61 
Escanaba River at Escanaba, Mich....| 800 [1.12/1.06/1.04| 4.81/3.06/1.32] .52(1.12(1.20|1.23| .91| .81/1.52 
Menominee River near Iron Mountain, 

Mich... i tid isan rteses 2,420 |1.07/1.00| . 98] 2.23|2.66|1.25| .64/1.42{1.09] .88| .64] .77|1.22 
‘Wolf River at Keshena, Wis....... ---] 797 | .78| .48 .56[ 1.68/1.73/1.13/1.28|1.61/1.99/1.19(1.06/1.22 1.23 
West Branch of Wolf River at Neopit, 
VS cece iond is ames Vnsdv aaa te 10S "TL. VE 2001.03 1.67I1. 65:1. 2510.74...) ... lee 10 23 1.851... 

Manistee River near Sherman, Mich...| 900 [1.281.171.16| 1.78/1.73 1.41/1.18 1.20|1. 44 1.27|1. 46 1.42|1.38 
Tittabawasee River at Freeland, Mich. |2,550 | .60| .52(1.18| 4.20/3.62/1.13| .82| .58| .72| .91|1.69|1.27|1. 44 
Huron River at Geddes, Mich......... 757 | .33; .30(1.10| 2.21 .S1} .33} .15] .36] .46, .571.01! .62 .69 
Cattaraugus Creek at Versailles, N. Y..| 467 [1.01] .62/4.39| 5.55(1.48| .42| .41| .60/1.001.09|1.122. 181.66 
Little Tonawanda Creek at Linden, 

NY le i eet Ee ia 14] .07| .09]| .24| .63 
Genesee River at St. Helena, N. Y....|1,030 | .65| .40/3.40| 4.71|1.23| .24| .15| .17| .47| .60| .74| .95/1.15 
Genesee River at Jones Bridge, N. Y..[1,410 | .55| .41/3.19| 4.33(1.19| .27| .18| .21| .50| .58| .70| . 951.09 
Genesee River at Rochester, XY... 2,360 56] .41|2.88| 4.24]{1.21] .33| .'17| .14| .28| .32{ .41] .68| .97 
Canaseraga Creek near Dansville, N. Y.| 167 |....|....|3.17| 2.84/1.60| .56/1.09| .30| .50| .30| .44| .71]|.... 
Keshequa Creek at Sonyea, N. Y......| 67 |....|....|3.06| 3.34] .61] .11; .11| .07 .13| .16( .25| .56,.... 
Canadice Lake outlet near Hemlock, 
NY sisi hess tse nev vie salina 12.6] .78| .67/1.30| 3.88|1.19| .75| .60| .42] .41| .45| .52| .57] .96 

Oneida River at Caughdenoy, N. Y...|1,377 |[1.86| .98|1.56| 5.60/3.36/1.87 .61] .42| .80/1.31|1.54/2.26/|1.85 
Salmon River at Stillwater Bridge 

near Redfield, N. VV... 0.0.0 191 |1.31|1.05|1.69(15.4 |5.92|1.53| .53| .65|1.74|3.03|3.08]4.47|3.36 
Salmon River near Pulaski, N. Y..... 260 {1.31!1.04{1.69(16.0 |5.81|1.73| .53| .59|1.713.013.32/4.04/3.38 
Orwell Brook near Altmar, N. Y...... 22.1....1....1....]10.5 13.2111. 37 . 54] .81/1.322.06:2. 593.30... 
Black River near Boonville, N. Y....| 303 [1.55/1.14/3.11| 9.90/4.75/1.27| .20| .17| . 88/1.12|2.24/2.66 2. 41 
Black River near Felts Mills, N. Y....|1,851 {1.22/1.17/1.75 8. 45/3.83/1.99 .62| .58 .94/1.38/1.69(1.76 2.11 
Moose River at Moose River, N. Y....| 370 [1.30] .72|1.45| 7.30/5.24|1.54] .58| .65/1.05/2.00/2. 76/2. 14 2.23 
Middle branch of Moose River at 

01d Forge, Nr ¥ =i: io traric, x: 51.5(1.85(2.29(1. 72| 4.49/4.08]1.17|1.24'1.291. 90/2. 152. 90/2. 78 2. 31 
Oswegatchie River near Ogdensburg, 
NAY a ea Reena 1,580 |1.19{ .53|1.32| 6.33/2.58/3.19| .43| .39| .84/1.27/3.11(3.53 2.05 

East Branch of Oswegatchie River 
at Newton Falls, N.Y ..-.cciceeesss 10d. easyer c ine ees n rs snare sone OL 2 Ben 

Raquette River at Raquette Falls, ’ 
Ny CER I TR eR 418 [1.80] .74] .61] 6.05|5.38|2.46| .39| .44] .84/1.27....|....|.... 

Raquette River at Piercefield, N. Y...| 723 [1.67 .77 .58 3.15/4.61/2.41| .46| .44| .59/1.182.61/1.91 1.69 
Roqnaiis River at Massena Springs, 

oY srr ever den ee srs dy 1,170 [1.28] .65] .83| 5.32/4.22|2.62| .41| .44] .75/1.03/2.36/3.37/1.94 
Bog River near Tupper Lake, N. YV...| 132 | .c.].cii]en ee} 3-708. 7012.20. co lees ofc ve ef ivnn|nneit|ecss] anes 
St. Regis River at Brasher Center, 
Ne ou iii hrs ce svadess 621 [1.26] .60| .74| 8.00(3.24/2.09] .50| .82|1.82|1.41|2.30,3. 53/2. 19 

Deer River at Ironton, N.Y ....coevex- 200-1 resis Bice yas cewelsenslaeeer +301, 4011. 012.3113. 35: . 
Ausable River at Ausable Forks, N. Y.| 487 | .82 .36| .84| 5.11|3.47|1.00| .46| .56|1.33|1.60|1.92|1.39/1. 57 
Dog River at Northfield, Vt........... OF [vee efeinstenssss 6.052 651. 50 22.20; 44 1 2ULSL SN         
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B. 

Bamfield, Mich., 
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Baptism River (Minn.) near— 

mouth: 

discharge... ....c. rscierennann crises 141 

Barnes, B.S. WOrK Of... cic cvsennssnnssanss 15 

Batchelder, C. L., WOrK Of cases c-sssssnsrnsss 15   

Beaver Bay, Minn., 

Beaver Bay River at: 

description, ............ ariiea servi, 

discharge. ....i.c.ioiiodeciacinenins 

discharge, daily.........c0i.00 

discharge, monthly................. 
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deseription,.......... 0. han. ntut. 

discharge. ....... cin sciidoiassaee 

discharge, Qaily....... isk rowed items 

discharge, monthly................. 

age hOioht. .....cce0 cadictnesanvina 
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Port Leyden, N. Y.: 
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Boonville, N. Y.: 
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Tupper Lake, N. Y.: 
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Boonville, N. Y., 
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discharge, monthly................ 105,142 

gage height... as sers ssi snrs =n 103 

Brule River (Minn.) near— 

mouth: 

QisChargs. ...... 5c che aiie tds 141 

Burlington, Vt., 

Lake Champlain at: 

AeSePIPLION . « cv sve evan vabicdannsenvanss 107 

2agB height. on ssit sian nsns it aves 107 

C. 

Canadice Lake outlet near— 

Hemlock, N. Y.: 

BesCriPLION. «uu ve ssnsasoasimsgsarens 67 

discharge, monthly.....;..sssensssse 142 

gagg height. ...c..iinaecsetivaenannss 68 

Canaseraga Creek at or near— 

Dansville, N. Y.: 

RSCrIPDHION. - iiss vas ws sn bmnsiarssnss 61 

QISCRArGR. oo isc cave ten asin ens wanes 61 

Aischarge, dolly. ..c... 0.0 cobinenns 62-63 
discharge, monthly .......... e.css- 64,142 

2age NGIght. . J cui dvs fae = 62 

Shakers Crossing, N. Y.: 

ASOarOR i ii ers es near des 141 

Canfield C: B., Work ole....... comes sans 15 

Cascade River (Minn.) near— 

mouth: 

AIOE Se es n hain vie n ns 141 

Cattaraugus Creek at— 

Versailles, N. Y.: 

Geo IDlION: eg ar seh aa ive a 45 

BO Le srr aan 45 

discharge, daily. ........ -secei sme sve 46-47 

discharge, monthly..........vs snes 48,142 

Sage NGIo. ok a ee tien 46 

Caughdenoy, N. Y., 

Oneida River at: 

QeSeriDLION sees ss vara sedges ons 7 

discharge, daily... ..... coe. y amen 70 

discharge, Monthly. .c....cveveeeavs 71,142 

Cloquet River at— 

Independence, Minn.: 

QesoriptioN. os tras ssa on 26 

Geom eee rie a nassan 26 

GlSenree, Qoly ec cdsrccresansions 28 

discharge, monthly.........ceccness 28,142 

SSR NeIE tees ae sain an wna an 27 

Clyde River at— 

West Derby, Vt.: 

GosoriDLion . ota Ber Sen vans 136-137 

OE TE re ren Rar Rae 137 

discharge, daily. oe seus nse ssa ir 137-140 

gaco height. cl sii. ii vr nn iaesns 137-140 

Cooperation, credit for. cu. ave-sssne-srsravses 14 
Coreys (Raquette Falls), N. Y., 

Raquette River near: 

AeSeripiioN . ve eeaveeeen i varie nes 91 

iSolarge Lie edi una ns 92   

Coreys (Raquette Falls), N. Y.—Continued. 

Raquette river near—Continued. Page. 

discharge, dally. .....c...cnc 0. ohn 93 

discharge, monthly...............-- 93,142 

gage height... .... lise rsanians 92 

Covert, C.C.o Work Of... cece ce cnernminons 15 

Cross River (Minn.) near— 

mouth: 

AiSeNarge. Le i citi si eee Tes 141 

Current meters, views of. ......... 2.000 13 

Current-meter stations, views of............. 12,96 

Bn. 

Dansville, N. Y., 
Canaseraga Creek near: 

description... i... coor vnsusasnss ons 61 

RISCharge. iii sia sai at Thine 61 

discharge, Qaidly. .....3...vecvnicnuss 62-63 

discharge, monthly. ............ 64,142 
gage height... a. is snes ansssses 62 

Data, explanation of... . scence rrsesrsssnss 11-13 

Deer River at— 

Ironton, N. Y.: 

GesorIPLION 5. ci cis tid eins einsss-ns 105-106 

OORT ge i rr Sree ees 106 
discharge, dally... .cciensiorsssss 106 

discharge, monthly... ..........x- 107,142 

gageheioht oo... cd ihre 106 

Definition Of terms. 0... .. crnennsntsss snes 9-10 

De Golyer, CC. 8., workiof..........crsserzpe- 15 

Devil Track River (Minn.) near— 

mouth: 
QISENAPLBL . xcs iwnnsn essing c=bivnss 141 

Dexter, Mich., 

- Huron River at: 

CoSCrIDLION ss ssi es she canetorssserns 42 

Bisearge. . oil i dries 42 

gage height. oo... 42 

Discharge, definitionof.....c..cnnceeeirssere 9 

Discharge measurements, accuracy of........ 13-14 

tables of, explanation of............ 11-13 

Discharge measurements (miscellaneous) in 

St. Lawrence River basin. ...... 141 

Discharge per square mile (summary of) for 

river stations in St. Lawrence 

BIVer DAs. ouvicon lens see s® 142 

Dog River at— 

Northfield, Vt.: 

GeseriDlioN. vss as es brane nan ans 123 

CET RE SI RA Se i 124 

discharge, daily... ........... 00 oh 125 

discharge, monthly...........:.... 125,142 

gage height. of mold Lo nse. 124 

Drainage-basing, lisbol. - 5s. vote aaa mss 8 

E. 

East Creek near— 

Rutland, Vt.: 

description... i. ceoeia ss sia ss ses 113 

gag NeIgY SL. rr sistent 114 

Equivalemis, USEof .. .. ci as sannscers sess 10-11 

Escanaba, Mich., 

Escanaba River near: 

description... ...........,:- IE 29 

discharge, dally... .. ...... = 3 

dischirge, monthly... .......o nae 30,142 
2B NOONE os sade to tres dans s prin iimes 29
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Escanaba River near— Page. B. 

Escanaba, Mich.: Hannawa Falls, N. Y., Page 

QOSCTIDLION. . due vss ann tina sie wwii 29 Raquette River at: 

discharge, dally... .. 0... calvin, 30 dom, viewof. ........0.. 0000000. 96 

discharge, monthly. ....c. 0c. vein 30,142: Hartwell, O.W.., Work ofS .oh. lot duatieis. 15 

gage height. ... coi dev stadorsonns 29 | Hemlock, N.Y. 

Canadice Lake outlet near: 

F. AESCTIDEION cn os unm ra vans ses a same 67 

Felts Mills, N. Y., dizcharge, monihly.................- 142 
Black River near: ane RelghE. bi had Ta 68 

description. .......o.oeiiiiiiiiiins 81 | Horton, A. H., Work of....c.ueeunennannnnnn. 15 
discharge, daily..................... B21 Hoyt, W. G., Wor or. io connieanneness 15 
discharge, monthly. .......cc0iveenn 82,142 | wuron River at— 

Field data, accuracy and reliability of....... 13-14 Dexter, Mich. : 

Flat Rock, Mich., AeseriDLion. a. Rd sien sah senna 42 
Huron River at: discharge. ....... Se 42 

AeSCriDtIoN. 0... Suara idan sien 44 gagelielohts.. i onl ll 42 

discharge. .........oooeiiiiiiinnnnn. 4 Flat Rock, Mich.: 
gage height.......................... 4“ deseriphion. oc. ci. Siti dase vs 44 

Forestport feeder. See Black River (N. Y.). Alscharme. i iro Lil as a 

Fort Montgomery, N. Y., sara ialaht. i ass 44 

Richelieu River at: Geddes, Mich.: 

Aesertp Bion. ©. 0. i hia se sae tr ane 108 description nhl 43 

gage height... ....ooeieennnnnns 109 discharge, Aaily..........ooeeennn... 43 
Freeland, Mich., ; discharge, MONLALY ....o denis neve chs 43,142 

Tittabawassee River at: Hyatt, N. Y., 

description. ..........c.ooooiiiiann. 4 Oswegatchie River (South Branch) at: 
discharge, daily...................... 41 AI ONOIEO ee ites cranes 141 
discharge, monthly......c.cvauersve 41,142 

a Independence, Minn., 

; : Cloquet River at: 

Gage heights, table of, explanation of........ 12 deserlption oc 4. LS raiiiass 26 
Gaging stations, views of ......-auteeaeatn. 12,96 AISeharge. J... is Sie ais nies 26 

Geddes, Mich., discharge, Gly. ..0..... vivian ie 28 

Huron River at: discharge, monthly... ...c.c..ci.0n 28,142 

ABSCLIDLION. Jc «cs vv i vans smn silaleiiaicts 43 gage holght... ..uicvi ids vadainieae 27 

discharge, daily. ....... coe peieice hive 43 | Investigations, authority for................. 5-6 

discharge, monthly................. 43,142 BCODB OF ae teis son sins s yok wen ss ed anne 5-6 

Genesee River at or near— Iron Mountain, Mich., 

Jones Bridge. See Mount Morris, N. Y. Menominee River near: 

Mount Morris (Jones Bridge), N. Y.: dOSeriplion. i. ... uuu cn stn sibines 31 

AoSCrIDLION eves vs esas nn Tae 55 discharge, ally... ... cus --sa. sastas 32 

QISCarEe. cath te vee ee le 56 discharge, monthly................. 82,142 

discharge, Qolly......c cdcoiivee vid 57 gage Noloht. ic. i inns sa see snvan 31 

discharge, monthly..........0.. 000. 57,142 | Ironton, N.Y., 

gaso heloht. io. ia. aah 56 Deer River at: 

Rochester, N. Y.: deseription. ......0.. ine dans 105-106 

deseriplion. ... lite aude Jat vinadns 58 CiSCRAIEe. on. oo hsb sas dead 106 

discharge... ..ccicibe a aiiatoilnan 58 discharge, daily ......co.oc de. ni... 106 

discharge, Aail¥..... i. cohus Laan li, 60 discharge, monthly... .......;...%.. 107,142 

discharge, monthly. ............ 0. 60,142 gase height... o.oo in tates vs tans wills 106 

gage hieiohl. . oui isn tibi la PN, 59 I 
St Helena, N. Y.: Jackson, H. J, work of...............co0 hn: 15 

description. ........lle sin adiin. 50-51 | Johnson, Vt., 
QISCharge: .. ch cia si di abies ee 51 Lamoille River at: 

discharge, daily........c viii vicis. 53-54 descriplion uns. ovis sansa sive. 126 

discharge, monthly................. 55,142 discharge. ; oot. 000. casnaineadh,. 126 
gage olohi. .... aban 51-52 ohare day EE 7 

: : : Zoe NOIoNL. |... as ns dean nensn — 

hg J Mm TOWER 2 rs dl Jones Bridge. See Mow Morris, N. Y. 

Grand River on Keshena, Wis., 2 
description Seeeeceiaseiecceieaeeeaas 36 Wolf River at: 

gage height.........covenvennnnenn.. w QOSCPIDHION. 4 asi eniiio toss nsnersnnss 32-33 
Grand River at— TR TI 33 

Grand Rapids, Mich.: discharge, daily. ....cioueni iia in, 34 
QeSCTIDEION. ooo  hvstniancennnesseeen 26 discharge, monthly............. ... 34,142 

gage hoighi.... overs iioY 37 gage height. oun rei ssinns dea ras 33; 

1572°—wsp 324—14——10



146 INDEX. 

Keshequa Creek at— Meadowlands, Minn.—Continued. 

Sonyea, N. Y.: Page. Whiteface River below: Page. 

AeSCIDEION ous cos bie eas se es SEES 64 desorinbion. .. cu. ies sid issih 24 

EE 1 REE i ES 65 Jischayee, daily... oi. ob 000 25 

discharge daily i... 0 sa 66 discharge, monthly... .............. 25,142 

discharge, monthly...............-. 67,142 gageheight 0. or lui ov. 24 

onoe NOLO. 0 i cave sens sivant sees s 65 | Menominee River near— 

L Iron Mountain, Mich.: 

Lake Champlain at— doseriphion..  ... i... it tae 31 
Burlington, Vt.: discharge, daily. ....... 50.0.0... 32 

desertion. oe aaa 107 discharge, momihly.. ....../oevautes 32,142 
gamedaloht. LL. a 107 gagohelohi.. 00, 31 

Lake Erie, tributaries to, flow of. ........... 45-48 | Miscellaneous discharge measurements in St. 
Lake Huron, tributaries to, flow of.......... 40-44 ; Lawrence River basin........... 141 
Lake Michigan, tributaries to, flow of. ...... 29-39 | Missisquoi River near— 
Lake Ontario, tributaries to, flow of ......... 49-87 Richford, Vt.: 
Lake Superior, tributaries to, flow of. ....... 15-28 description. ..................o.... 131 
Lamoille River at— discharge..............ooeoennnnnn. 122 

Johnson, Vt.: discharge, dally... ili. mii d 132-136 

doseription..... coi. 126 gage height...... wn a iste ae nee mS 132-136 

disehatee LCi, iL Una hs you | Monk, P. 8. workof......0...... 000k ds aot 15 
dischaige, dally... oo. io 197-131 | Montgomery. See Fort Montgomery, N. Y. 

gage height. aoe. ih 127-131 | Montpelier, Vt., 
Linden, N.Y, Winooski River at and near: 

Little Tonawanda Creek at: . Aosoripiion. «vue os bdr ones Senta, 115 

desoription,. codon ot 49 disehaige ton Lr 116,141 
SecharBo. oo basa 49 discharge, dally... . taconite. ok 116-119 

discharge, dally... ib 50 gage height.................... 115,116-119 
discharge, monthly................. 50,142 Winooski River (Worcester Branch) at: 
gogo haloht, oii. a SL 49 description. ..........oooooiiiiinns 119 

Little Tonawanda Creek at— discharge. ..........cccunnetennnnnnns 120 
Linden, N. Y.: discharge, dally. . o.oo. x0. 000 120-123 

doseriphion:. 0 oi Sh in 49 gageheight. cot. esis, 120-123 
diseharsn.. Jo hoi tii it 49 Worcester Branch at. See Winooski 

disaharge, dally. coi. all 50 : River. 

discharge, monthly................. 50,142 Moose River, N. Y., 
ago height. oS ine ool 49 Moose River at: 

Lutsen, Minn., description. .......oooiiiiiiiinnl 83 

Poplar River at: discharge eee 83 
deseripbiond 0 loi dg ba aioe 15 discharge, daily... ....... ol... 84 
Glsehhrge. Lolo 0 ag Tel 16 discharge, monthly... coos soo, 85,142 

gagahelght,. oii io Te 16 zagelhelght... o......-.o0-...o000 0 84 
Moose River at— 

M. Moose River, N. Y.: 

Manistee River, near— deseription. . Lite thle ada or 83 

Sherman, Mich.: ASCIOTRE. . hae vs vss sn enim Sol an 83 

QeSorIpLION Ld se ia dd dees EP 37 discharge, Gally. oo... a ollity 84 

discharge, dally. ........ 00.0000. 39 discharge, monthly. ..... ....0....0 85,142 

discharge, monthly................. 39,142 gage elgg. os 84 

gagolieloht. i. Nh tie nl 38 | Moose River (Middle Branch) at— 

Manitou River (Minn.), near— Old Forge, N. Y.: 

mouth: doseription. 2... tu SLD 85 

EEA NS a 141 Jscharga. lt... 00s foo. LL hear, 85 

Massena Springs, N. Y., discharge, dally... ... 0 00a. 87 
Raquette River at: discharge, monthly. ...........<%0.. 87,142 

desoription...... 0.000 200. i. 97 gageheight, oc... ll ur an, 26 

digeliopge. 0 tac nl a 98 | Mount Morris (Jones Bridge), N. Y., 

digehavge daily. ....... ol Lo 99 Genesee River near: 

discharge, monthly... .......0 00. 99,142 deseriptione Tir rots ot nl Ld 55 

age holght. coed ri a i 98 discharge. Sic nin aed Loni ad, 56 
Mathers, J. G., WOrK Of..o chiens sms aescs nis 15 discharge, daily............ Ci 57 
Meadowlands, Minn., discharge, monthly. ............... 57,142 

Whiteface River at: gagehalsht. .. ... lh nest, 56 
QOerID OTE. le esse snitvemeasiat 21-922 Mount Morris power canal at: 

QIEOHIGE. . os aed ce raat 29 AISCROTEe. Liat Ae 141 

Aischorge, daily... ciavssannsosnaitny 23 | Mount Morris power canal at— 

discharge, monthly... .............. 23,142 Mount Morris, N. Y.: 

gage height. coil a. canis 22 Qisehnrger or. Le tal 141  



N. 

Neopit, Wis., 

Wolf River (West Branch) at: 

deseription. i. ck ini avin lieat. 

discharge, dally... ... cc... o0.. ie 

discharge, monthly......c. ees 
Newton Falls, N.Y., 

Oswegatchie River (East Branch) at: 

Northfield, Vt., 

Dog River at: 

discharge, dally... i cnvoeiacaaicaty 

discharge, monthly. .........uuus. 1 

gage height. ...... i i.e nen 

Ogdensburg, N. Y., 

Oswegatchie River near: 

deferiplion....... esieeiestnianenss 

discharge, dally... ...0 0... 0. 

discharge, monthly... .c....c 00... 

gago height... oh... 

Old Forge, N. Y., 
Moose River (Middle Branch) at: 

QeSeIDLION. J. viride ite cone en 

QISCNArEe... fish atetics es renames 

discharge, daily... ........0 00... 

discharge, monthly.........2eeuve.. 

gage height... . ove aensnvisiisnsonn 

Oneida River at— 

Caughdenoy, N. Y.: 

deSeription. .. cou ehd. i eal 

discharge, Qafly.. 0.0 i.e sieve 

discharge, monthly... ............... 

Orwell Brook near— 

Altmar, N. Y.: 

description... casesssssssssannenion 

discharse. ... 0. vest dehensianss 

discharge, dally... ...c unas tiuunen. 

discharge, monthly... .c..nuviic vans 

SAECO NBIONE. iu ih vase sus sni snnman 

Oscoda, Mich., 

Au Sable River at: 

QISCharse. ..... ot sevninivavsihsivanss 

Oswegatchie River near— 

Ogdensburg, N. Y.: 

QOSCPIDLION oc avons aslo sins anu tion 

discharge, Qafly...coueeainsenssansi. 

discharge, monthly................. 

gage elght. ci. on. ou. Lie vines 

Oswegatchie River (East Branch) at— 

Newton Falls, N. Y.: 

Qeseription. . coco. viii niin eae. 

QISonArge. is. Ll aha ha Se a 

discharge, daily. J... i dian. 

discharge, monthly................. 

gage heiohl. iui, iene state shana 

Oswegatchie River (South Branch) at— 

Hyatt, N. Y.: 

QISONAID0. ons one dasa oils nnd She wsnioin 

INDEX. 
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Owasco Outlet near— 

Auburn, N. Y.: Page. 

doseription..........i limit. b in 68 

discharge. ii... oui. c vis ddeua il 69 

dischoyge, dolly... ov. inca ds 69 

discharge, monthly. .....i........... 69 

gage helghi.. il. ih casi ienans 69 

P. 

Padgett, H. D.,, work of. ......ct..cieoda lls 15 

Piercefield, N. Y., 

Raquette River at: 

AOSCrIDLION. «ivi sti era es si duane 94 

Qisehiarre.... 00 eek, 94 

discharge; ally... ... ui. vid oniil 96 

discharge, monthly................. 97,142 

gagseheighi. o. Ne... idan in die 95 

gaging station, view of............_.. 96 

Pigeon River (Minn.) near— 

mouth: 

QISCRArER. ... 0 toilets sun cnonsuson ee 141 

Plattsburg, N. Y., 

Saranac River near: 

deSerIplIoN. .... cis ienmdeiied dune 110 

disehinrge. sh Se aC ie 110 

Poplar River at— 

Lutsen, Minn.: 

QeSCLIDLION. .. a coe hse fe tund oa via 15 

ISCHONEE. . i he de eae sa aia 16 

Za8e Neigh... counts s viva iu navman 16 

Port Leyden, N. Y., 

Black River at: 

QISONONE0.. 00 hss bins avidin a Sie = 141 

Price meters, Views of. . .... ice vin vena dail 13 

Publications of United States Geological Sur- 

vey on stream measurement. .... 6-8 

howto obtain... cou. he siis si aviddbnas 9 

libraries and offices containing........... 9 
Pulaski, N. Y., 

Salmon River near: 

ReSOrIDLION. oa es a ei Cadi eis 73 

QISCNANEE... insane sn i sui 73 

discharge, dally. i... uve ici... dos 74 

discharge, monthly. ....... 5. cveee = 75,142 

gage oloht. .... oii vende in Pas ed 74 

R. 

Raquette Falls. See Coreys, N. Y. 

Raquette River at or near— 

Coreys (Raquette Falls), N. Y.: 

AeSCHIPLION ooh Jos sci tae denice 91 

QISCRATSR.. Luc cein sii staid an 92 

discharge, daily... -........ 2aeast ss 93 

discharge, monthly. .....di. eeu ais. 93,142 

CO Neigh... cian smesasesssmnnins 92 

Hannawa Falls, N. Y.: 

dam, view Of. 0. ..00e.aan hull lL 96 

Massena Springs, N. Y.: 

description... ...... siv.. iid hs 97 

discharge... uh. diab lang 98 

discharge, dally... o.oo win dl 99 

discharge, monthly......s.....i. 5 99, 142 

gage Neigh. coc. oi Chins ns vs voids 98 

Piercefield, N. Y.: 

deseription. ..-.... can a 94 

QISChATEE:. .. cc snne rr tn sans Tess rons 94
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Raquette River at or near—Continued. 

Piercefield, N. Y.—Continued. Page. 

discharge, dolly... ..... colin cL. 96 

discharge, monthly........v ........ 97,142 

gageheight. ........ 4... ls ; 95 

gaging station, view of............... 96 

Raquette Falls. See Coreys, N.Y. 

Redfield (Stillwater Bridge), N. Y., 

Salmon River near: 

AESCPIDUION. i ati vienna sh daca. 71 

AISERarge. vee vedi sine ns ans 4 § 

disoharge; ally. nets ain Sl 72 

discharge, monthly................. 73,142 

oe i Toto RE TER a 72 

Redheads, Mich., 

Au Sable River at: 

GISOHALER. ua tnide ps oe Camas sires ons 141 

Richelieu River at— : 

Fort Montgomery, N. Y.: 

Qe3eriptioN 1. cna case re una 108 

Zago Relot. ou ie ise eee cde 109 

Richford, Vt., 

Missisquoi River near: 

deseription’. .... cotinine tie 131 

QIScHRrgR a ie as, 132 

discharge, dally. . .. oc. i... 132-136 

gagehelsht .. ...... lata ns 132-136 

Rochester, N. Y., 
Genesee River at: 

Qeseriphion. .... ia nie se ns 58 

Qiseharge. Li ST a es 58 

discharge, daily... .. .............. 60 

discharge, monthly. ................ 60, 142 

HA NEI. <a ies Cr a aaa ee 59 

Run-off, depth in inches, definition of....... 10 

Run-off, terms used in expressing........... 10 

Rutland, Vt., 

East Creek near: 

deserintion. isi. fis co coli Lk 113 

gage height... 0 LoL ool 114 

S. 

St. Helena, N. Y., 
Genesee River at: 

AeSeription. usc. ive Saat sn eae 50-51 

QISCHONER... . ca vii conn cn inane sem 51 

discharge, dally... ie.. ccna ot aio, 53-54 

discharge monthly.........-$..--. 55,142 

SASe NEITNE. . ones sdeciers ne sis sen 51-52 

St. Lawrence River, tributaries to, flow of.. 88-140 

St. Louis River near— 

Thomson, Minn.: 

description. (i. i te tele n 19 

QISOhaPaeL a ssn ans 20 

discharge, dofly.... cor. codeacadonzns iE 

discharge, monthly. .....:....2....- 21,142 

gagaheighd. oc. teh ood cous Sol 20 

St. Regis River at— 

Brasher Center, N. Y.: 

FeSeripionN. i. 0. . si eds can a St ls 102 

GISCRarEe. tic tes tsi cen ns en 102 

dischorze, daily. . cc. ovine nish» 103-104 

discharge, monthly................ 105,142 

Age CIT... setae Sanne ea wn 103 

Salmon River near— 

Pulaski, N. Y.: 

deseripbion. ...... 0 dws diz seen nisen 73 

GISCHaYE; cis seis ps ses Se ree 7   

INDEX. 

Salmon River near—Continued. 

Pulaski, N. Y.—Continued. Page 

discharge, dolly i... 00. 0 oc ain 74 

discharge, monty. .............. 1. 75,142 

gogo elon. i ro ai 74 
Redfield (Stillwater Bridge); N. Y.: 

description... i... tense ens 71 
discharge: .... 0. Car 71 

discharge; dally... .....00 2 0, 72 

discharge, monthly................. 73,142 

gageeight. o... ioc Lila lat 72 

Stillwater Bridge. See Redfield, N.Y. 

Saranac River near— 

Plattsburg, N. Y.: : 

QeserIpHion. .. oo. ad SAR 110 

Qisehange. re cid lodir aig 110 

Scope of investigations. .............cuununn. 5-6 

Second-feet per square mile, definition of. . .. 10 

Second-foot, definition of.................... 9 

Shakers Crossing, N. Y., 

Canaseraga Creek at: 

Glsohayge.:, Joo wif cosidas ms, 141 

Sherman, Mich., 

Manistee River near: 

QesePIDEION. ot. th ame danni tae 37 

dischavge, dally........ 000. cnuuwnssn 39 

discharge, monthly. ...............2 39,142 

Sate Nolo. ss reais saan 38 

Sonyea, N.Y., 

Keshequa Creek at: 

desoription. oot. itd. tr asa. 64 

QISCRIEC. i ar cha Se Sam deeds 65 

Rischange, dally... oo ie 66 

discharge, monthly.........5.o. 0 67,142 

gomeheloht. a. Loop a et 65 

Sonld, 8. B., workof, i... cL LA 15 

Stillwater Bridge. See Redfield, N.Y. 

Stream measurement, accuracy of........... 13 

publications on, by United States Geo- 

logical Survey...d i i... nik. 6-8 

how {oobtail............ ov ous Le. 9 

libraries and offices containing....... 9 

A 

Pables, explanationof-...... x oo 12 

Temperance River (Minn.) near— 

mouth: 

discharge... .. i... oo oo tua. ea 

Perms, definitionsiof........ or. .c0 Xoo enst 9-10 

Thomson, Minn., 

St. Louis River near: 

deseription:. ........ 0... 00 ion. 19 

discharge..... eS 20 

discharge, dally... ..... 1. Cu tos 21 

discharge, monthly... ............. 21,142 

gage heloht.o....  .. ou oxy Local 20 

Tittabawassee River at— 

Freeland, Mich.: 

deseviption.......... a al. oo. 41 

discharge dally... 8 ec i.. ve ash 41 

discharge, monthly... .. 0. 5... 41,142 

Tonawanda Creek. See Little Tonawanda 

Creek. 

Tupper Lake, N. Y., 

Bog River near: 

deseription. . ...c.... 000 0 race 100 

Giseharee. oo. cin asie lcd eel 100



Tupper Lake, N. Y.—Continued. 

Bog River near—Continued. 

INDEX, 

discharge, dally .....cccceceueasanza. 101 

discharge, monthly. ............... 101, 142 

gage heighi. 0... eeenesnian. iu 101 

V. 
Versailles, N. Y., 

Cattaraugus Creek at: 

Goseription. ......0 ved iat i 45 

QIBERALE0. ea Ss da ae 45 

discharge, daily...................... 46-47 
discharge, monthly............i.... 48,142 

gaeholoht. .. .... 0. si as 46 

Ww. 
Walters, M. 1. work of. li obo ool coy 15 

Weber, Prank, work of... oil fon comin, 15 

West Derby, Vt., 

"Clyde River at; 
description... ....... . 000 nd. 136-137 

QIONarge. ... vi a eek ve re. 137 

dlgcharge, dally... 0. lie 137-140 

gage height. .........c.000eea onsen 137-140 
‘Whiteface River at and below—: 

Meadowlands, Minn. : 

deseription.... .......cousee senna 21-22, 24 

discharge... Cl iL all... 22 

discharge, dally... ....... ae. b nba. 23,25 

discharge, monthly.............. 23,25,142 

gage height... miele ici dono nd 22,24   

‘Winooski River at or near— 

Montpelier, Vt.: 

description. ..........o.. assem sede res 115 

dischomge.s. ool si Na hliodts 116, 141 

discharge, daily........... cand. ido 116-119 

gage height... i... lucid 115,116-119 

Winooski River (Worcester Branch) at— 

Montpelier, Vt.: 

deseription. .. ce. tddda sail on 119 

discharge... .. ua. io cist vein. 120 

discharge dally ....... 00. cosevia is 120-123 

gagd height. .......0vicesuitantonss 120-123 

Wolf River at— 

Keshena, Wis.: 

description... ... a... cues AS ie brand 32-33 

diseharge.. coi iui ve. vad 33 

discharge dally. ............ 00.0... 34 

discharge, monthly. ............ 4%... 34,142 

gageheight.. or i al iar, 33 

Wolf River (West Branch) at— 

Neopit, Wis.: 

desoription........... cad tana 35 

discharge, daily ............. 0.5 SPIE 35 

discharge, monthly................. 36,142 

Wood, B.D., work of... cc... icone. hen, 15 

‘Worcester Branch of Winooski River. See 

‘Winooski River. 

Work, subQIviSION Olives. scucnssinnensns-ss 15
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