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SURFACE WATER SUPPLY OF THE NORTH ATLANTIC
COAST, 1910.

By C. C. Bass, C. C. Coverr, and R. H. BoLsTER.

INTRODUCTION.
AUTHORITY FOR INVESTIGATIONS,

This volume contains results of measurements of the flow of certain
streams in the United States. The work was performed by the
water-resources branch of the United States Geological Survey, either
independently or in cooperation with private or State organizations.
The organic law of the Geological Survey (Stat. L., vol. 20, p. 394)
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.

As water is the most abundant and most valuable of the minerals,
the investigation of water resources is authorized under the provision
for examining mineral resources. The work has been supported since
the fiscal year ending June 30, 1895, by appropriations in successive
sundry civil bills passed by Congress under the following itgm:

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 resoyrces.

The various appropriations that have been made for this purpose
are as follows:

Annual appropriations for the fiscal year ending June 30—

35 $12, 500
3T N 20, 000
1897 0 1900, INCIUSIVE. . ... .- .o e oo e anns 50, 000
1901 £0 1902, INCIUSIV. - <~ v e e eeee oo e e e e e aaeens 100, 000
1903 0 1906, InCluSIVe. - .o i et e 200, 000
B 150, 000
1908 t0 1910, inclusive......o oo it 100, 000
) e 150, 000

SCOPE OF INVESTIGATIONS.

These investigations are not complete nor do they include all
streams that might be advantageously studied. The scope of the
work is limited by the appropriations available. The field covered is

7



8 SURFACE WATER SUPPLY, 1910, PART I

the widest and the character of the work is believed to be the best
possible under the controlling conditions. The work would undoubt-
edly have greater scientific importance and ultimately be of niore
practical value if the money now expended for wide areas were
concentrated on a few small drainage basins, but such a course is
impossible because general appropriations made by Congress are
applicable to all parts of the country. Each part demands its
proportionate share of the benefits.

It.is essential that records of stream flow shall be kept during a
period of years long enough to determine within reasonable limits the
entire range of flow from the absolute maximum to the absolute
minimum, The length of such a period manifestly differs for different
streams. Experience has shown that the records for some streams
should cover 5 to 10 years, and those for other streams 20 years or
even more, the limit being determined by the relative importance of
the stream and the interdependence of the results with other long-

- time records on adjacent streams. '

In the performance of this work an effort is made to reach the
highest degree of precision possible with a reasonable expenditure of
time and a judicious expenditure of a small amount of money. In all
engineering work there is a point beyond which refinement is needless
and wasteful, and this statement applies with especial force to stream-
flow measurements. It is confidently believed that the stream-flow
data presented in the publications of the Survey are in general suffi-
ciently accurate for all practical purposes. Many of the records are,
however, of insufficient length, owing to the unforeseen reduction of
appropriations and consequent abandonment of stations. All persons
are cautioned to exercise the greatest care in using such incomplete
records.

Records have been obtained at nearly 2,000 different points in the
United States. The surface water supply of small areas in Seward
Peninsula and the Yukon-Tanana region, Alaska, and in Hawaii has
also been investigated. During 1910 regular gaging stations were
maintained by the Survey and cooperating organizations at about
1,100 points in the United States, and many discharge measurements
were made at other points. Data were also obtained in regard to
precipitation, evaporation, storage reservoirs, river profiles, and
water power in many sections of the country and will be made avail-
able in the regular surface water-supply papers and in special papers

from time to time.
PUBLICATIONS.

The data on stream flow collected by the United States Geological
Survey have appeared in the annual reports, bulletins, and water-
supply papers. Owing to natural processes of evolution and to
changes in governmental requirements, the character of the work
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and the territory covered by these different publications have varied
greatly. For the purpose of uniformity in the presentation of reports
a general plan has been agreed upon by the United States Reclama-
tion 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 been divided into twelve
parts, whose boundaries coincide with certain natural drainage lines.
The areas so described are indicated by the following list of papers on
surface-water supply for 1910. The dividing line between the North
Atlantic and South Atlantic drainage areas lies between York and
James rivers.

Papers on surface water supply of the United States, 1910.

=
.

Part. | No. Title.

I| 28l | North Atlantic coast.

II | 282 | South Atlantic coast and eastern Gulf of Mexico.
III | 283 | Ohio River basin.
IV | 284 | St. Lawrence River basin.

V1 285| Upper Mississlpé)i River and Hudson Bay basins.
VI| 286 issourl River basin, .
VII| 287} Lower Mississipg‘l{River basin.
VIII | 288 | Western Gulf of Mexico.

IX | 289 | Colorado River basin.

X | 290 | Great Basin.

XI| 291 | Pacific coast in California.
XII| 292 North Paciuc coast.

The following table gives the character of data regarding stream
flow at regular stations, to be found in the various publications of the
United States Geological Survey, exclusive of special papers:

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

[A.= Annual Report; B.=Bulletin; W. 8.=Water-Supply Paper.]

Report. 1 Character of data. Year.
10th A, pt.2........... Descriptive information only..........coooiiiiiiieniieniiia..
11th A., pt. 2...........] Monthly discharge 18%:9 o!:o Sept.,
12th A, pt. 2. fennnn Q0uueenenriiiiiiiiaanaees .. . 18?39 'io June 30,
BthA,pt.3........... Mean discharge in second-feet.........covviiiiiiiininnnnan.. 18%,9 go Dec. 31,
14th A, pt. 2.c..... Monthly discharge (long-time records, 1871 to 1893)............ 18!138 no Dec. 31,
Descriptions, measurements, gage heights, and ratings.........} 1893 and 1894,

. gesccgpgve ormation only.......... heishic e s i 1808,

.| Descriptions, measurements, gage heights, ratings, an 3

monthl; discharge (also many data covering earlier years).

...| Gage heights (also gage heights for earlier years)............... 1896.

Descriptions, measurements, ratings, and monthly discharge | 1895 and 1896.
(also similar data for earlier years). .

Descriptions, measurements, and gage heights, eagtern United | 1897,
States, eastern Mississippi River, and Missouri River above
junction with Kansas.

Descriptions, measurements, and gage heights, western Missis- | 1897.
sippi River below junction of Missouri and ﬁlatte, and west~
ern United States.

Descriptions, measurements, ratings, and monthly discharge | 1897,
(also some fong-time recortis).

Measurements, ratinfs and gage heights, eastern United States, | 1898.
eastern Mississipp River, and Missouri River,

Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.

1
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Stream-flow data in reports of the United States Geological Survey—Continued.

Report. Character of data. Year.

20th A., pt. 4...........| Monthly discharge (also for many earlier years)................ 1808,
W.S.35t039.... .| Descriptions, measurements, gage heights, and ratings......... 1899,

21st A., pt. 4. .. .| Monthly discharge. . .....ccoeiiiaiis it ciieaicaaaaaanas 1899, '
W. 8. 47 to 52. . Descxiiﬁ)tions, measurements, gage heights, and ratings. .......[ 1900.
22d A, pt. 4.... .| Monthly discharge. . ........coooiiommer it 1900.
.8.65,66.... .| Descriptions, measurements, gage heights, and ratings......... 1901.
b (S .| Monthly discharge......... ... o ..ciiiliiiiiiiiiiiiiaiaas 1901.

.| Complete Aata. .. coen et 1902.
97 to 100. .. ceeedoal

EERR R
WRnBRNnRnnE, 0

281 t0 292. .

L

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

The records at most of the stations discussed in these reports
extend over a series of years. An index of the reports containing
records prior to 1904 has been published in Water-Supply Paper 119.

The first table which follows gives, by years and drainage basins,
the numbers of the papers on surface-water supply published from -
1899 to 1910. Wherever the data for a drainage basin appear in two
papers the number of one is placed in parentheses and the portion of
the basin covered by that paper is indicated in the second table. For
example, in 1904 the data for Missouri River were published in Water-
Supply Papers 130 and 131, and the portion of the records contained
in Water-Supply Paper 131, as indicated by the second table, is that
relating to Platte and Kansas rivers.

Numbers of water-supply papers containing results of stream measurements, 1899-1910.

1899 @ 19003 1901 1902 1903

Atlantic coast and eastern Gulf of Mexico:

New Englandrivers. ..............co.ooeoeeaan.. 35 47 65,75 82 97

Hudson River to Delaware River, inclusive...... 35| 47,(48) 65,75 82 97

Susquehanna River to York River, inclusive. . .. 35 48 65,75 82 97

James River to Yadkin River, inclusive. ........ (35),36 48 65,75 | (82),83 (97),98

Santee River to Pearl River, inclusive.... . 36 48 65,75 98
St. Lawrence River....... 36 49 65,75 | (82),83 97
b2 IR TS N AU IR 66,75 85 100
Mississippi Rives

Ohio River............. 36 | 48,(49) 65,75 83

Upper Mississippi River 36 49 65,75 83 98, (933

Missouri River. (36),37 | 49,(50) 66,75 84

Lower Mississippi RiVer........c..c.ceeruenne. 37 0 { §os (k84| (09),9
Western Gulf of MeXiCO.ee . ovuerneein e nenenannan 37 50 66,75 84 99
Pacific coast and Great Basin.

Colorado RiVer...ceeiiiieniiiiiiiiiiiaaeaannes (37),38 50 66,75 85 100

Great Basin............... e eeeecmaneearaeraaan 38, (39 51 66,75 85 100

South Pacific coast to Klamath River, inclusive..| (38),3 51 66,75 85 100

North Pacificcoast.....ccevineireraenarinann. 38 51 66,75 85 100

a Rating tables and index to Water-Supply Papers 35-39 contained in Water-Supply Paper 39,
b Rating tables and index to Water-Supp'lsy Pa 47-52 and data on precipitation, wells, and irrigation
in California and Utah contained in Water: upp}y Paper 52, .
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Numbers of water-supply papers containing results of stream measurements, 1899-1910—

Continued.
1904 1905 1906 1907-8 1909 1910
Atlantic coast and eastern Gulf of Mexico:
New England rivers................... 124 165 201 241 261 281
Hudson River to Delaware River, in-
clusive. ...t 125 166 202 241 261 281
Susquehanna River to York River, in-
CluSiVe. ..ot 126 167 203 241 261 281
James River to Yadkin River, inclu-
SIVe. . i 126 167 203 242 262 282
Santee River to Pearl River, mclusive. 127 168 204 242 262 282
St. Lawrence River 129 170 206 244 264 284
Hudson Baﬁ 130 171 207 ) . 245 265 285
Mmsxssippl iver
Dnper Mdisippl River 1112110 ws,ady | | 07| de| | 2
per xss:ssxpp S0 SRS 3
Mﬁsouri River..oo..ooooiiiiiiaaiiaa.. 130, 2131; 172 208 246 266 286
Lower MlSSlSSlppl River..oeecevnonn.. (128), 131 |(169), 173 |(205), 209 247 267 287
Western Gulf of Mexico................... 132 174 210 248 268 288
Pacific coast and Great Basin:
Colorado River............cocevvooo.o. 133, (134) 175, (177) |211,(213) [249, (251) |269, (271 289
Great Basin. .. ..oco..oioviaaee.o.. 133, (134) [176,(177) |212,(213) {250, (251) [270, (271 290
South Pacifio coast to Klamath River,
inclusive....o..ooeeeiiiiiinannaoos 134 177 213 251 271 291
North Pacific ¢0ast. .-« -.ocveeennnn... * 135 |(177),178 214 252 272 202

Numbers of water-supply papers containing data covering portions of drainage basins.

No. River basin. Tributaries included.
35 (James......oooeiiiiiiiiiiL
36 | Missouri....coeeneenaneannn. ...| Gallatin.
37 | Colorado...... «v-s....| Green, Gunnison, Grand above junction with Gunnison.
38 -{ Except Kings and Kern.
39 Mohave.
48 ‘Wissahickon and Schuylkill.
49 Seioto.
50 -] Loup and Platte near Columbus, Nebr. Alltributariesbelow
junction with Platte.
65 | Lower Mississippi.. 2200,
82 James...........
awrence. ... .1 Lake Ontario, tributaries to awrence River proper.
St. L Lake Ont: tributaries to St. L Ri

83 | Lower Mississipp! Yazoo.

97 | James............. R

98 | Lower Mississippl............ ...| Yazo
99 | Upper Mississippi... #....-.. .- Tnbutanes from the west.
128 Lower Mississippl--v...--nuen -..| Yazoo.
130 | Upper st-sxssxppx. ...} Tributaries from the west.
131 | Missouri........... ..| Platte, Kansas
134 [{Colorado. ... __’| Data near Yuma, Ariz. , repeated.
Great Basin.__._. .| Susan, Owens, Mohave,
169 | Lower Mississipp! .| Yazoo.
Colorado. . .| Below junction with Gila.
177 4 Great Basin. .| Busan repeated, Owens, Mohave.
North Pacific coa! .| Rogue, mpqua Siletz.
205 | Lower Mississipp .{ Yazoo, Homoenlito.
213 Colorado........ ‘| Dataat Hardyville repeated; at Yuma, Salton Sea.
Great Basin..... «eees.-..] Owens, Mohave.
251 |(Colorado........ 222277770 Yuma and Salton Sea stations repeated.
271 \Great Basin........o...oocooii., Owens River basin.

The order of treatment of stations in any basin in these papers is
downstream. The main stem of any river is determined by measuring
or estimating the drainage area; that is, the headwater stream
having the largest drainage area is considered the continuation of
the main stream and local changes in name and lake surface are
disregarded. Records for all stations from the source to the mouth
of the main stem of the river are presented first, and records for
the tributaries in regular order from source to mouth follow, all
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records in each tributary basin being given befare those of the next
basin below.

The exceptions to this rule occur in the records for Mississippi
River, which are given in four parts, as indicated above, and in the
record for large lakes, where it is simpler to take up the streams in
regular order around the rim of the lake than to cross back and forth
over the lake surface.

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 run-off 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 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 table of equivalents below.

“‘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 dlstnbuted uniformly both as
regards time and area.

‘‘Run-off 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:

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.
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1 second-foot equals 6.23 British imperial gallons per second.
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 covers 1 square mile 0.03719 mch deep.
1 second-foot for one 28-day month covers 1 square mile 1.041 inches deep.
1 second-foot for one 29-day month covers 1 square mile 1.079 inches deep.
1 second-foot for one 30-day month covers 1 square mile 1.116 inches deep.
1 second-foot for one 31-day month covers 1 square mile 1.153 inches deep.
1 second-foot for one day equals 1.983 acre-feet.
1 second-foot for one 28-day month equals 55.54 acre-feet.
1 second-foot for one 29-day month equals 57.52 acre-feet.
1 second-foot for one’'30-day month equals 59.50 acre-feet.
1 second-foot for one 31-day month equals 61.49 acre-feet.
100 California miner’s inches equals 18.7 United States gallons per second.
100 California miner’s inches equals 96 Colorado miner’s inches.
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 equals 104 California miner’s inches.
100 Colorado miner’s inches for one day equals 5.17 acre-feet.
100 United States gallons per minute equals 0.223 second-foot.
100 United States gallons per minute for one day equals 0.442 acre-foot.
1,000,000 United States gallons per day equals 1.55 second-feet.
1,000,000 United States gallons equals 3.07 acre-feet.
1,000,000 cubic feet equals 22.95 acre-feet.
- 1 acre-foot equals 325,850 gallons.
1inch deep on 1 square mile equals 2,323,200 cubic feet.
1inch deep on 1 square mile equals 0.0737 second-foot per year.
1 foot equals 0.3048 meter.
1 mile equass 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 equals 7.48 gallons.
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 equdls 76 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.

. fall in f
To calculate water power quickly: Sec.ft. >3<11 = eet—-net horsepower on water

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

For each drainage basin there is given a brief general description
covering such items as area, source, tributaries, topography, geology,
forestation, rainfall, irrigation, storage, power, and other interesting
and important facts.

For each regular current-meter gaging station the following data,
so far as available, are given: Description of 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.

In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in re-
gard 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 diver-
sions which decrease the total flow at the measuring section. State-
ments are also made regarding the accuracy and reliability of the
data.

The discharge-measurement table gives the results of the dis-
charge measurements made during the year, including the date,
name of hydrographer width and area of cross section, gage height
and discharge in second-feet.

The table of daﬂy gage heights records the daily fluctuations of
the surface of the river as found from the mean of the gage readings
taken each day. At most stations the gage is read 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 suit-
able footnotes. The rating table is not applicable 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 relation to zero flow or
the bottom of the river. In general, the zero is located somewhat
below the lowest known flow, so that negative readings shall not
oceur.

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 daily gage
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heights and daily discharges, for the purpose of verifying the pub-
lished results as follows:

First plot the discharge measurements for the current and earlier
years on cross-section paper with gage heights in feet as ordinates
and discharge in second-feet as abscissas. Then tabulate a number
of gage heights taken from the daily gage-height table for the com-
plete range of stage given and the corresponding discharges for the
days selected from the daily discharge table and plot the values on
cross-section paper. The last points plotted will define the rating
curve used and will lie among the plotted discharge measurements.
After drawing the rating curve, a table can be developed by scaling
off the discharge in second-feet for each tenth foot of gage height.
These values should be so adjusted that the first differences shall
always be increasing or constant, except for known backwater
conditions.

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. Likewise
in the column of ““Minimum” the quantity given is the mean flow
for the day when the mean gage height was lowest. The column
headed ‘“Mean” is the average flow in cubic feet for each second
during the month. On this the computations for the remaining
columns, which are defined on page 12, are based.

The field methods used in the collection of the data presented in
this series of reports are described in the introductory sections of
Water-Supply Papers 261 to 272, inclusive, ‘‘Surface water supply
of the United States, 1909.” Plate I shows typical gaging stations
and indicates the method of suspending the current meter; Plate IT
shows the various types of current meters! used in the work.

ACCURACY AND RELIABILITY OF FIELD DATA AND COMPARATIVE
RESULTS.

The accuracy of stream-flow data depends, first, on the natural
conditions at the gaging station and,'sécond, on the methods and care
with which the data are collected. Errors of the first class depend on
- the degree of permanency of channel and of the relation of gage helght
to discharge.

18ee Hoyt, J. C., and others, Use and care of the current meter as practiced by the United States
Geol. Survey: Trans. Am. Soe. Civil Eng., vol. 66, 1910, p. 70.
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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.

Practically all discharge measurements made under fair conditions
are well within 5 per cent of the true discharge at the time of obser-
vation. Inasmuch as the errors of meter measurements are largely
compensating, the mean rating curve, when well defined, is much
more accurate than the individual measurements. Numerous experi-
ments made to test the accuracy of current-meter work show that it
compares very favorably with the results from standard weirs and,
owing to simplicity of methods, usually gives results that are much
more reliable than those from stations at dams, where the coefficient
may be uncertain and conditions of flow are complicated.

The work is, of course, dependent on the reliability of the gage
observers. With comparatively few exceptions, the observers per-
form their work honestly. The records are, however, closely watched,
and the cause of any discrepancy is investigated. It is obvious that-
one gage reading a day does not always give the mean height for that
day. As an almost invariable rule, however, errors from this source
are compensating and virtually negligible in the period of one month,
although a single day’s reading may, when taken by itself, be con-
siderably in error. ,

An effort is made to visit every station at least once each year for
the purpose of making a measurement to determine the constancy of
conditions of flow since the last measurement made the preceding
year and also to check the elevation of the gage. On account of lack
of funds or for other causes some stations were not visited during the
current year. If conditions of flow have been reasonably permanent
up to the time of the last preceding measurement, it is considered
best to publish estimates of discharge based on the latest verified
rating curve rather than to omit them altogether, although it should
be distinetly understood that such records are at times subject to
considerable error. This is also true, although to a less degree, of
the period of records since the date of the last measurement of the
current year. As a rule, the accuracy notes are based on the assump-
tion that the rating curve used is strictly applicable to the current
year.

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-
discharge table. For the rating tables “well defined” indicates, in
general, that the rating is probably accurate within 5 per cent;
“fairly well defined,” within 10 per cent; “poorly defined”” or “ap-
proximate,” within 15 to 25 per cent. These notes are very general
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and are based on the plotting of the individual measurements with
reference 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
footnotes.

USE OF THE DATA.

In general, the base data which are collected in the field each year
by the Survey engineers are published, not only to comply with the
law but also for the express purpose of giving to any engineer the
opportunity of examining the computed results and of changing and
adjusting them as may seem best to him. Although it is believed
that the rating tables and computed monthly discharges are as good as
the base data up to and including the current year will warrant, it
should always be borne in mind that the additional data collected at
each station from year to year nearly always throw new light on data
already .collected and published and hence allow more or less im-
provement in the computed results of earlier years. It is therefore
expected that the engineer who makes serious use of the figures pre-
sented in these papers will verify all ratings and make such adjust-
ments for earlier years as may seem necessary. The work of com-~
piling, studying, revising, and republishing data for different drainage
basins for 5 or 10 year periods or more is carried on by the United
States Geological Survey so far as the funds for such work are
available.

The estimates in the table of monthly discharge are so arranged as
to give only a general idea of the conditions of flow at the station, and
it is not expected that they will be used for other than preliminary
estimates. :

The daily discharges are published to allow a more detailed study of
the variation in flow and to determine the periods of deficient flow.

COOPERATIVE DATA.

Cooperative data of various kinds and data regarding the run-off at
many stations maintained wholly by private funds are incorporated
in the surface-water supply reports of the United States Geological
Survey.

Many stations throughout the country are maintained for specific
purposes by private parties, who supply the records gratuitously to

43925°—wsp 28] —12—~2
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the United States Geological Survey for publication. When such
records are furnished by responsible parties and appear to be reason-
ably accurate, they are verified, so far as possible, and estimated
values of accuracy are given. Records clearly worthless or misleading
are not published. As it is, however, impossible to completely verify
all such records furnished—because of lack of funds or for other
causes—they are published for what they are worth, as they are of
value as a matter of record and afford at least approximate informa-
tion regarding stream flow at the particular localities. The Survey
does not, however, assume any responsibility for inaccuracies found
in such records, although most of them are believed to be reasonably
good.
COOPERATION AND ACKNOWLEDGMENTS.

NEW ENGLAND.

Assistance has been rendered or records furnished in New England
by the following, to whom special acknowledgment is due:

Maine State Water Storage Commission, Bert M. Fernald, gover-
nor, chairman; Maine State Survey Commission; M. H. Ranney,
chief engineer for International Commission, River St. John; the
State of Vermont, George H. Prouty, governor; the State of Massa~
chusetts, Eben S. Draper, governor; Natural Resources Survey of
Rhode Island, Prof. Charles W. Brown, superintendent; C. M. Tol-
man, engineer for Bar Harbor & Union River Power Co.; Sellers &
Rippey; H. B. Moor; H. F. Lord; H. S. Ferguson, engineer for Great
Northern Paper Co.; A. D. Butterfield; Fred Cort; F. E. Boston,
manager, and George H. Marr, engineer for Hollingsworth & Whit-
ney Co.; C. A. Mixer, engineer for Rumford Falls Power Co.; Walter
H. Sawyer, agent for Union Water Power Co.; Joseph A. Warren, of
S. D. Warren & Co.; J. A. Fleet, general manager for Portland Elec-
tric Co.; J. Brodie Smith, manager of Manchester Traction, Light &
Power Co.; R. A. Hale, principal assistant engineer of Essex Co.;
Arthur T. Safford, principal assistant engineer of Locks & Canals Co.;
Dexter Brackett, chief engineer of Metropolitan Water and Sewerage
Board; Charles Bigelow, treasurer of Haile & Frost Manufacturing
Co.; Frederick S. Leonard, of Fisk Paper Co.; Charles Of, general
superintendent, and H. M. Sumner, engineer for Vermont Copper Co.;
International Paper Co.; Bellows Falls Canal Co.; C. W. Hazelton,
treasurer of Turners Falls Co.; H. I. Harriman, general manager of
Connecticut River Power Co.; A. F. Sickman, hydraulic engineer,
Holyoke Water Power Co.; Greenfield Electric Light & Power Co.;
Otis Co.; George H. Gilbert Manufacturing Co.; E. E. Lochridge,
engineer Springfield Water Board; Charles T. Main; Prof. George F.
Swain; William D. Thompson, engineer, and A. W. Hubbard, man-
ager, of Orange Electric Light Co.; Hollis French; McElwain Co.;
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C. S. Taylor, of Taylor Manufacturing Co.; F. J. Pitts, of James Pitts
& Sons; Barrows & Breed, consulting engineers; P. M. Churchill; and
S. F. Dunlap, of East Providence Water Co.

NEW YOREK.

Assistance has been rendered or records furnished in New York by
the following, - to whom special acknowledgment is due: Hon.
Frank M. Williams, State engineer and surveyor, William B. Landreth,
special deputy State engineer, representing New York State coopera-
tion; State Water Supply Commission of New York, Hon. Henry H.
Persons, president, Walter McCulloh, consulting engineer; New York
Additional Water Supply Commission, J. Waldo Smith, chief engi-
neer; United States Weather Bureau; R. P. Bloss, engineer, West
Virginia Pulp & Paper Co.; Union Bag & Paper Co.

The stream-gaging work in New York was carried on during 1910 in
cooperation with the State engineer and surveyor, and the State Water
Supply Commission.

Sinee April 13, 1900, there has been on the statutes of New York
State an act providing for cooperation between the United States
Geological Survey and the State engineer and surveyor under ‘‘the
measurement of volume of streams and flow of water in the State of
New York.” The appropriation made available by this act was con-
tingent upon an appropriation of an equal amount by the United
States Geological Survey. During the last three or four years the
amount appropriated by each has been $1,500.

The passing by the State legislature in 1907 of certain laws relating
to water-supply investigation made it necessary for the State Water
Supply Commission to obtain additional data regarding the discharge
of certain streams in the State. At the request of the Water Supply
Commission the Geological Survey undertook to carry on this work,
the appropriations being made by the Water Supply Commission.
Subsequent legislative acts have added to the duties of the Water
" Supply Commission, increased its appropriations, and led to the
enlargement of the stream-gaging work, and on July 1, 1910, the
Water Supply Commission made an appropriation of $10,000 toward
this work, an increase of $6,500 over that of 1909. This appropria-
tion of $10,000 was made for the following purposes:

Stream gaging. ... ... iiiiiiiaaa.. $7, 500
Rainfallrecords. . . .. ... i 1,500
Evaporation records. .. ... ... iiiiiiicaaaaaaann 1, 000

Nothing was done, however, toward evaporation work, and the

total amount was used on stream gaging and investigations of
rainfall.
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The appropriations available for this work during the year ending
December 31, 1910, were as follows:

Unexpended balance in United States Geological Survey fund

Jan. 1, 1910 .o aaa $1,192. 93
Unexpended balance in Water Supply Commission fund

Jan. 1, 1910 .. iiiicieiiiaann 1,574.25

Unexpended balance in State engineer’s fund Jan. 1, 1910.... = 290.83

3,058, 01

During the year the following additional appropriations were made:

June 27, State engineer. . ............... B $1, 500

July 1, United States Geological Survey........ccoooeeevoa... 2,500

Water Supply Commission. ................... ... 10, 000

14, 000

The unexpended balances from these appropriations January 1,
1911, were as follows: '

United States Geological Survey.............cooooiiiiano. $1,585. 24
Water Supply Commission. ... ..........o.......ol.L 5,344. 16
State engineer. ... .. 590. 01

7,519. 41

There remained unexpended from all funds July 1, 1910, $141.53,
which was canceled, making the net total expenditure for the year
$9,397.07.

With these funds 34 stream-gaging stations and 15 rainfall stations
were maintained. Two hundred and twenty-five discharge meas-
urements were made during the year.

NEW JERSEY, PENNSYLVANIA, MARYLAND, AND VIRGINIA.

Assistance has been rendered or records furnished in New Jersey,
Pennsylvania, Maryland, and Virginia by the following, to whom
special acknowledgment is due: United States Weather Bureau;
Water Supply Commission of Pennsylvania, John Birkinbine, chair-
man, Farley Gannett, engineer; Philadelphia Bureau of Water, John
E. Codman, in charge of hydrographic work; J. A. Walls, chief
engineer, Pennsylvania Water & Power Co.; William C. Whitner,
president, Fredericksburg Power Co.

DIVISION OF WORK.

In accordance with a cooperative agreement between the Director
of the United States Geological Survey and the governor of Maine,
ex officio chairman of the State Water Storage Commission, a new
district, known as the Maine district, with headquarters at Augusta,
was established December 1, 1909. The work was placed in charge
of C. C. Babb, district engineer, who has been aided by F. E. Pressey,
assistant engineer.
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The field data of New York and for New England, exclusive of
Maine, were collected under the direction of C. C. Covert, district
engineer, assisted by W. G. Hoyt, F. J. Shuttleworth, and J. J.
Phelan, junior engineers.

The field data for the Middle Atlantic States were collected under
the direction of R. H. Bolster, assistant engineer, assisted by G. C.
Stevens, junior engineer.

The ratings, computations, ice estimates, and special studies were
made by C. C. Babb, assisted by F. E. Pressey; C. C. Covert, assisted
by W. G. Hoyt, F. J. Shuttleworth, and J. J. Phelan; and R. H.
" Bolster, assisted by G. C. Stevens, J. G. Mathers, M. I. Walters, A. H.
Tuttle, O. DeCarre, and A. McMillan.

The manuscript for Maine was reviewed by C. C. Babb, and that
for New England and New York by C. C. Covert. The complete
manuscript was edited by Mrs. B. D. Wood. :

LIST OF GAGING STATIONS MAINTAINED IN THE NORTH
ATLANTIC COAST DRAINAGE BASINS.

The following list comprises the gaging stations maintained in, the
North Atlantic coast drainage basins (from St. John River to York
River) by the United States Geological Survey and cooperative
parties. Data for these stations have been published in the reports
listed on pages 9 to 11. The stations are arranged by river basins,
in downstream order, tributaries of main streams being indicated by
indention. (See p. 11.)

ST. JOEN RIVER BASIN.

St. John River near Dickey, Me., 1910. -
St. John River at Fort Kent, Me., 1905-1910.
St. John River at Van Buren, Me., 1910.
i Allagash River near Allagash, Me., 1910.
8t. Francis River, near St. Francis, Me., 1910.
Fish River at Wallagrass, Me., 1903-1908.
Madawaska River at Ste. Rose du Degele, P. Q., 1910.
Aroostook River at Fort Fairfield, Me., 1903-1910.

ST. CROIX RIVER BASIN.

St. Croix River near Woodland, Me., 1902-1910.
‘West Branch 8t. Croix River at Baileyville, Me., 1910.

MACHIAS RIVER BASIN.
Machias River at Whitneyville, Me., 1903-1910.
UNION RIVER BASIN.

. Union River, West Branch, at Amherst, Me., 1909-10.
Union River, West Branch, near Mariaville, Me., 1909.
Union River at Ellsworth, Me., 1909-10.

Union River, East Branch, near Waltham, Me., 1909,
Webbs Brook at Waltham, Me., 1909.
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Union River basin—Continued.
Green Lake at Green Lake, Me., 1909-10.
Green Lake Stream at Lakewood, Me., 1909-10,
Branch Lake near Ellsworth, Me., 1909-10.
Branch Lake Stream near Ellsworth, Me., 1909-10.

PENOBSCOT RIVER BASIN.

Penobscot River, West Branch, at Millinocket, Me., 1901-1910.

Penobscot River at West Enfield, Me., 1901-1910.

Penobscot River at Sunk Haze Rips, near Costigan, Me., 1899-1900.
Penobscot River, East Branch, at Grindstone, Me., 1902-1910.
Mattawamkeag River at Mattawamkeag, Me., 1902-1910.
Piscataquis River near Foxcroft, Me., 1902-1910.

Cold Stream at Enfield, Me., 1904-1906.
Kenduskeag Stream near Bangor, Me., 1908-1910.
Phillips Lake Outlets at Holden and Dedham, Me., 1904-1908.

EKENNEBEC RIVER BASIN.

Moose River (head of Kennebec River) near Rockwood, Me., 1902-1908 and 1910.
Moosehead Lake at Greenville, Me., 1903-1908 (stage only).
Moosehead Lake at East Outlet, Me., 1895-1910 (stage only).
Kennebec River at The Forks, Me., 1901-1910. *
Kennebec River at Bingham, Me., 1907-1910.
Kennebec River at North Anson, Me., 1901-1907.
Kennebec River at Waterville, Me., 1891-1910.
Roach River at Roach River, Me., 1901-1908.
Dead River near The Forks, Me., 1901-1907 and 1910.
Carrabassett River at North Anson, Me., 1901-1907.
Sandy River near Farmington, Me., 1910.
Sandy River at Madison, Me., 1904-1908.
Sebasticook River at Pittsfield, Me., 1908-1910.
Messalonskee Stream at Waterville, Me., 1903-1905.
Cobbosseecontee Stream at Gardiner, Me., 1890-1910.

ANDROSCOGGIN RIVER BASIN.

Androscoggin River at Errol Dam, N. H., 1905-1910.
Androscoggin River at Gorham, N. H., 1903 (fragmentary).
Androscoggin River at Shelburne, N. H., 1903-1907 and 1910.
Androscoggin River at Rumford Falls, Me., 1892-1910.
Androscoggin River at Dixfield, Me., 1902-1908.

PRESUMPSCOT RIVER BASIN.
Presumpscot River at outlet of Sebago Lake, Me., 1887-1910.
SACO RIVER BASIN.

Saco River near Center Conway, N. H., 1903-1910.
Saco River at West Buxton, Me., 1907-1910.

MERRIMAC RIVER BASIN.

Pemigewasset River at Plymouth, N. H., 1886-1910.
Merrimac River at Franklin Junction, N. H., 1903-1910.
Merrimac River at Garvins Falls, N. H., 1904-1910.
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Merrimac River at Lawrence, Mass., 1890-1910.
Contoocook River at West Hopkinton, N. H., 1903-1907.
Suncook River at East Pembroke, N. H., 1904-5.
Souhegan River at Merrimac, N. H., 1909-10.
South Branch of Nashua River at Clinton, Mass., 1897-1910.
Sudbury River at Framingham, Mass., 1875-1910.
Lake Cochituate at Cochituate, Mass., 1863-1910.

MYSTIC RIVER BASIN.
Mystic Lake near Boston, Mass., 1897-1898.
TAUNTON RIVER BASIN.

Matfield River at Elmwood, Mass., 1909-10.
Satucket River near Elmwood, Mass., 1909-10.

TENMILE RIVER BASIN.
Tenmile River near Rumford, R. I., 1909.
BLACKSTONE RIVER BASIN.

Blackstone River at Woonsocket, R. 1., 1904-5.
Blackstone River at Berkeley, R. 1., 1900-1901.
Branch River at Branch Village, R. 1., 1909-10.

WOONASQUATUCKETT RIVER BASIN.

Woonasquatuckett River at Olneyville, R. I., 1910.

PAWTUXET RIVER BASIN.
Pawtuxet River at Harris, R. I., 1909-10.

PAWCATUCK RIVER BASIN.
Wood River at Hope Valley, R. I., 1909-10.
} THAMES RIVER BASIN.
" Shetucket River at Willimantic, Conn., 1904-5.
CONNECTICUT RIVER BASIN.

Connecticut River at Orford, N. H., 1900-10.
Connecticut River at Sunderland, Mass., 1904-10.
Connecticut River at Holyoke, Mass., 1880-1898.
Connecticut River at Hartford, Conn., 1896-1908.
Israel River above South Branch at Jefferson Highlands, N. H., 1903-1906.
Israel River below South Branch at Jefferson Highlands, N. H., 1203-1907.
Passumpsic River near St. Johnsbury, Vt., 1903 and 1909-10.
Ammonoosuc River at Bretton Woods, N. H., 1903-1907.
Zealand River at Twin Mountain, N. H., 1903-1907.
Little River at Twin Mountain, N. H., 1904-5.
White River near Sharon, Vt., 19034 and 1909-10.
Ashuelot River at Winchester, N. H., 19034.
Ashuelot River at Hinsdale, N. H., 1907-1910.
Millers River at Wendell, Mass., 1909-10.
Moss Brook at Wendell, Mass., 1909-10.
Deerfield River at Hoosac Tunnel, Mass., 1909-10.
Deerfield River at Shelburne Falls, Mass., 1907-1910.
Deerfield River at Deerfield, Mass., 1904-5.
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Connecticut River basin—Continued.
Chicopee River:
Ware River near Ware, Mass., 1904-1908 and 1910.
Burnshirt River near Templeton, Mass., 1909.
Swift River at West Ware, Mass., 1910.
Quaboag River at West Warren, Mass., 1904-1907.
Quaboag River at West Brimfield, Mass., 1909-10.
Westfield River at Knightville, Mass., 1909-10.
Westfield River at Russell, Mass., 1904-5.
Westfield River, Middle Branch, at Goss Heights, Mass., 1910.
Westfield Little River near Blandford, Mass., 1905-1910.
Salmon River at Leesville, Conn., 1905-6.

HOUSATONIC RIVER BASIN.

Housatonic River at Gaylordsville,\ Conn., 1900-1910.
Tenmile River at Dover Plains, N. Y., 1901-1903.

MIANUS RIVER BASIN.

Mianus River near Stamford, Conn., 1903.
Mianus River at Bedford, N. Y., 1903.

BYRAM RIVER BASIN.

Byram River at Pemberwick, Conn., 1903.
Byram River, West Branch, near Port Chester, N. Y., 1903.
Byram River, East Branch, near Greenwich, Conn., 1903.
Byram River, Middle Branch, near Riverville, Conn., 1903.

HUDSON RIVER BASIN.

Hudson River at North Creek, N. Y., 1907-1910.

Hudson River at Thurman, N. Y., 1907-1910.

Hudson River at Fort Edward, N. Y., 1895-1908.

Hudson River at Mechanicville, N. Y , 1888-1910.
Champlain Canal and Glens Falls Feeder, N. Y., 1910.
Indian Lake Reservoir at Indian Lake, N. Y., 1900-1910.
Schroon Lake near Pottersville, N. Y., 1908-1910.
Schroon River at Riverbank, N Y , 1907-1910.
Schroon River at Warrensburg, N. Y., 1895-1902.
Sacandaga River at Wells, N. Y., 1907-1910.
Sacandaga River at Northville, N Y., 1907-1910.
Sacandaga River (upper bridge) near Hadley, N. Y., 1907-1910.
Sacandaga River (at cable) near Hadley, N. Y., 1910.
Sacandaga River at Union Bag & Paper Co.’s Mill, at Hadley, N. Y., 1909-10.
Sacandaga, West Branch, at Whitehouse, N. Y., 1010.
Battenkill River at Battenville, N. Y., 1908.
Fish Creek at Burgoyne, N. Y., 1904-5 and 1908.
Hoosic River above Eagle Bridge, N. Y., 1910.
Hoosic River at Buskirk, N. Y., 1903-1909.
Mohawk River at Ridge Mills near Rome, N Y., 1898-1900.
Mohawk River at Utica, N. Y., 1901-1903.
Mohawk River at Little Falls, N. Y., 1898-1910.
Mohawk River at Rocky Rift Dam near Indian Castle, N. Y., 1901.
Mohawk River at Schenectady, N. Y., 1899-1901.
Mobawk River at Rexford Flats, N. Y., 1898-1901.
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Hudson River basin—Continued.
Mohawk River at Dunsbach Ferry, N. Y., 1898-1910.
Ninemile Creek at Stittville, N. Y., 1898-9.
Oriskany Creek at Coleman, N. Y., 1904-1906.
Oriskany Creek at Wood Road Bridge near Oriskany, N. Y., 1901-1904.
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Oriskany Creek at Oriskany State Dam near Oriskany, N. Y., 1898-1906.

Saquoit Creek at New York Mills, N. Y., 1898-1900.
Nail Creek at Utica, N. Y., 1904.
Reels Creek at Deerfield, N. Y., 1901-1904.
Reels Creek at Utica, N. Y., 1901-2.
Johnston Brook at Deerfield, N. Y., 1903-1905.
Starch Factory Creek at New Hartford, N. Y., 1903-1906.
Graefenberg Creek at New Hartford, N. Y., 1903-1906.
Sylvan Glen Creek at New Hartford, N. Y., 1900-1906.
West Canada Creek at Twin Rock Bridge near Grant, N. ¥., 1900-1910.
West Canada Creek at Middleville, N Y., 1898-1901.
West Canada Creek at Kast Bridge, N. Y., 1905-1910.
East Canada Creek at Dolgeville, N. Y., 1898-1910.
Garoga Creek 3 miles above junction with Mohawk, 1898-9,
Caradutta Creek at Johnstown, N Y., 1898-1900.
Schoharie Creek at Prattsville, N. Y., 1902-1910.
Schoharie Creek at Schoharie Falls above Mill Point, 1900-1.
Schoharie Creek at Mill Point, N. Y., 1900-1903.
Schoharie Creek at Fort Hunter, N. Y., 1898-1901.
Schoharie Creek at Erie Canal Aqueduct below Fort Hunter, N. Y., 1900.
Quackenkill Creek at Quackenkill, N. Y., 1894,
Normanskill Creek at French’s Mill, N. Y., 1891.
Kinderhook Creek at Wilson’s Dam, near Garfield, N. Y., 18934.
Kinderhook Creek at East Nassau, N. Y., 1892-1894.
Kinderhook Creek at Rossman, N. Y., 1906-1910.
Catskill Creek at South Cairo, N. Y., 1901-1907.
Esopus Creek at Olivebridge, N. Y., 1903-4.
Esopus Créek near Olivebridge, N. Y. (weir station), 1906-1910.
Esopus Creek'at Kingston, N. Y., 1901-1909.
Esopus Creek at Mount Marion, N. Y., 1907-1910.
Rondout Creek at Rosendale, N, Y., 1901-1903, 1905-1910.

Diversion to Delaware and Hudson Canal at Rosendale, N. Y., 1901-1907.

Wallkill River at Newpaltz, N. Y., 1901-1903.
Wappinger Creek at Wappinger Falls, N. Y., 1903-1905.
Fishkill Creek at Glenham, N. Y., 1901-1903.
Foundry Brook at Coldspring, N. Y., 1902-3.
Croton River at Croton Dam, near Croton Lake, N. Y., 1868-1903.

. PASSAIC RIVER BASIN.

Passaic River at Millington, N. J., 1903-1906.
Pasgaic River near Chatham, N. J., 1902-1910.
Passaic River at Two Bridges (Mountain View), N. J., 1901-1903.
Rockaway River at Boonton, N. J., 1903-4.
Pompton Riverat Pompton Plains, N. J., 1903—4.
Pompton River at Two Bridges (Mountain View), N. J., 1901-1903.
Ramapo River near Mahwah, N. J., 1903-1908.
Wanaque River at Wanaque, N. J., 1903-1905.
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RARITAN RIVER BASIN.

Raritan River at Stanton, N. J., 1903-1906.

Raritan River at Finderne, N. J., 1903-1907.

Raritan River at Boundbrook, N. J, 1903-1909.
Raritan River, North Branch, at Pluckemin, N. J., 1903-1906.
Millstone River at Millstone, N. J., 1903—4.

DELAWARE RIVER BASIN.

Delaware River, East Branch, at Hancock, N. Y., 1902-1910.
Delaware River at Port Jervis, N. Y., 1904-1910.
Delaware River at Riegelsville, N. J., 1906-1910.
Delaware River at Lambertville, N. J., 1897-1908.
Delaware River, West Branch, at Hancock, N. Y., 1902-1910.
Mongaup River near Rio, N. Y., 1909-10.
Neversink River at Godeffroy, N. Y., 1903, 1909-10.
Neversink River at Port Jervis, N. Y., 1902-3.
Paulins Kill at Columbia, N. J., 1908-1909.
Lehigh River at South Bethlehem, Pa., 1902-1905, 1909-10.
Lehigh River at Easton, Pa., 1909.
Musconetcong River at Asbury, N. J., 1903.
Musconetcong River near Bloomsbury, N. J., 1903-1907.
Tohickon Creek at Point Pleasant, Pa., 1883-1910.
Neshaminy Creek below Forks, Pa., 1884-1910. -
Schuylkill River near Philadelphia, Pa., 1898-1910.
Perkiomen Creek near Frederick, Pa., 1884-1910.
Wissahickon Creek near Philadelphia, Pa., 1897-1906.

SUSQUEHANNA RIVER BASIN.

Susquehanna River at Colliersville, N. Y., 1907-8.
Susquehanna River at Binghamton, N. Y., 1901-1910.
Susquehanna River at Wysox, Pa., 1908-9.
Susquehanna River at Wilkes-Barre, Pa., 1899-1910.
Susquehanna River at Danville, Pa., 1899-1910.
Susquehanna River at Harrisburg, Pa., 1891-1910.
Susquehanna River at McCalls Ferry, Pa., 1902-1910.

Chenango River at South Oxford, N. Y., 1903.

Chenango River near Greene, N. Y., 1908.

Chenango River at Binghamton, N. Y., 1901~1910.
Eaton Brook, Madison County, N. Y., 1835.
Madison Brook, Madison County, N. Y., 1835.
Tioughnioga River at Chenango Forks, N. Y., 1903.

Cayuta Creek at Waverly, N. Y., 1898-1902.

Chemung River at Chemung, N. Y., 1903-1910.

Susquehanna River, West Branch, at Williamsport, Pa., 1895-1910.

Susquehanna River, West Branch, at Allenwood, Pa., 1899-1902.

Juniata River at Newport, Pa., 1899-1910.

Broad Creek at Mill Green, Md., 1904-1909.

Octoraro Creek at Rowlandsville, Md., 1896-1899.

Deer Creek near Churchville, Md., 1904-1909.

GUNPOWDER RIVER BASIN.

Gunpowder Falls at Glencoe, Md., 1904-1909.
Little Gunpowder Falls near Belair, Md., 1904-1909.
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PATAPSCO RIVER BASIN.

Patapsco River at Woodstock, Md., 1896-1909.
PATUXENT RIVER BASIN.

Patuxent River at Laurel, Md., 1896-1898.
POTOMAC RIVER BASIN. .

Potomac River, North Branch (head of Potomac River), at Piedmont, W. Va.,
1899-1906.
Potomac River, North Branch, at Cumberland, Md., 1894-1897.
Potomac River at Great Cacapon, W. Va., 1894-1896.
Potomac River at Point of Rocks, Md., 1895-1910.
Savage River at Bloomington, Md., 1905~6.
Georges Creek at Westernport, Md., 1905-6.
Wills Creek near Cumberland, Md., 1905-6."
Potomac River, South Branch, near Springfield, W. Va., 18941896, 1899-1906.
Opequan Creek near Martinsburg, W. Va., 1905-6.
Tuscarora Creek at Martinsburg, W. Va., 1905.
Antietam Creek near Sharpsburg, Md., 1897-1905.
South River at Basic City, Va., 1905-6.
. South River at Port Republic, Va., 1895-1899.
Shenandoah River, South Fork, near Front Royal, Va., 1899-1906.
Shenandoah River at Millville, W. Va., 1895-1909.
North River at Port Republic, Va., 1895~1899.
Lewis Creek near Staunton, Va., 1905-6.
Cooks Creek at Mount Crawford, Va., 1905-6.
Elk Run at Elkton, Va., 1905-6.
Hawksbill Creek near Luray, Va., 1905-6.
Shenandoah River, North Fork, near Riverton, Va., 1899-1906.
Passage Creek at Buckton, Va., 1905-6.
Monocacy River near Frederick, Md., 1896-1910.
Goose Creek near Leesburg, Va., 1909-10.
Rock Creek at Zoological Park, D. C., 1897-1900.
Rock Creek at Lyons Mill, D. C., 1892-1894.

RAPPAHANNOCKE RIVER BASIN.
Rappahannock River near Fredericksburg, Va., 1907-1910.

ST. JOHN RIVER.
GENERAL, FEATURES OF AREA DRAINED.

St. John River drains the largest basin between St. Lawrence and
Susquehanna rivers. Its extreme headwaters lie in the mountainous
region between Maine and Canada, adjacent to those of the Penob-
scot. From the junction of the northwest and southwest branches,
where the river first takes its name, to its junction with St. Francis
River, a distance of 90 miles, its course is in general northeastward
and lies wholly in Maine, although a portion of the tributary drainage
area lies wholly in Canada. In this distance it receives Allagash
River, its second largest tributary. From its junction with the St.
Francis the St. John flows eastward, forming the northern boundary
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of Maine for 70 miles and receiving in this stretch two important
tributaries—Fish River, from the south, at Fort Kent, and Mada-
waska River, from the north, at Madawaska. At the point where the
St. John leaves the State line its drainage area measures 8,200 square
miles. Beyond this point it flows southward and receives the waters
of Aroostook, Presque Isle, and Meduxnekeag rivers, the basins of
which are almost entirely in Maine. From source to mouth its
length is about 450 miles, and its total drainage area measures about
26,000 square miles.

In the eastern or lower portion of the basin the country is almost
level near the river, but at a distance from the stream it becomes
undulating and moderately hilly, finally subsiding and merging into
the flat country bordering Aroostook River. Above the mouths of
St. Francis and Allagash rivers the aspect of the basin is diversified
by highlands.

The basin of the St. John is hlgher than that of any other river
in the State, but as its elevation is fairly uniform the fall of the
stream and the opportunities for the development of water power are
less than on the other great rivers. Allagash River, which drains,
exclusive of Chamberlain Lake drainage, 1,240 square miles of entirely
wild and forest country, has considerable fall and affords excellent
storage facilities, all unutilized.

The area as a whole is well forested. Large tracts have never been
touched by the ax, and other portions have been lumbered for pine
only. Probably 90 per cent of the whole basin tributary to the St.
John at the eastern bounda.ry of Maine is in forest.

The prevailing rocks in the eastern part of the area are hmestones
and slate, with patches of sandstone, coarse rock, and granite. Clays
and sla.te.s are found over about 75 per cent of the total area.

According to the Maine State Water Storage Commission * the ponds
and lakes in the St. John Basin have an aggregate area of 227 square
miles, the largest of these lakes being tributary to Allagash and Fish
rivers. On some of the lakes rough timber crib dams are used to
store water for log driving, but no attempt is made to store water
after the driving season is over. Previous to 1845 a canal was cut
from Telos Lake, in the Allagash basin, to Webster Lake, in the
Penobscot basin, and a dam was constructed between Chamberlain
and Eagle lakes. In this way Chamberlain Lake, with its drainage
area of 270 square miles, was rendered in part tributary to the Pe-
nobscot. This diversion continues at the present time. Its general
effect is to supply most of the water to the Penobscot during the log-
driving season, but after the gates at the dams are opened more water
flows toward the St. John, as the Chamberlain dam gate sills are 0.6
foot lower than those at Telos Lake.

1 Second Ann. Rept. Maine State Water Storage Commission.
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Precipitation records in the basin of the St. John are very meager,
but from the best information available it seems probable that the
mean annualrainfall is not over 30 to 35 inches.

The river and its tributaries are completely frozen over during the
winter season, which usually extends from the 1st of November
until after the middle of April, and provides a large amount of snow
storage. .
ST. JOHN RIVER NEAR DICKEY, MAINE.

This station, which was established July 5, 1910, is located near
Dickey post office, Maine, on the farm of L. V H- nderson, 2 miles
above the mouth of Allagash River and three-fourths of a mile below
the mouth of Little Black River.

A rod gage is used. Gage heights are given as elevations above
mean sea level.

Discharge measurements were made from a boat and by Wadmg at
a point 323 feet below the gage.

The channel is composed of gravel and small bowlders The banks
are high and not liable to overflow.

The station was established and the discharge records have been
furnished by the International Commission, River St. Jobn.

Discharge measurements of St. John River near Dickey, Maine, in 1910.

: Areaof | Gage | Dis-
Date. Hydrographer. ‘Width. section. |height. | charge.

Feet. | 8qg.ft. Feet. | Sec.ft.
421 1

June 184 ,028 | 587.02 | 2,471

July 5¢ 395 539 { 586.01 | 1,146
18¢ 382 | 585.68 4
22¢ 295 343 | 585.46

Bept. 7ioondon i 305 409 | 585.63 511

e Made at Dickey Ferry, about 2,000 feet above L. V. Henderson’s farm.
b Measurements made under direction of International Commission, River St. John.
¢ Made by wading at L. V. Henderson’s farm.
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Datly gage height, in feet, and discharge, in seoond—ﬁ:et, of St. John River near Dickey,
Maine, for 1910.

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.
2,640 | 585.5 410 |"585.6 470 | 588.1
2,300 | 585.4 350 | 585.6 470 | 587.9
1,980 | 585.4 350 | 585.6 470 | 587.
1,680 | 585.4 350 §....... 470 | 587.0
3,000 | 585.4 350 | 585.6 470 | 587.1
3,000 | 585.5 410 | 585.7 588.1
2,300 | 585.6 470 | 585.9
2,140 | 586.4 350 | 586.2
1,980 | 587.9 | 3,790 | 586.2
1,400 | 588.1 | 4,220 | 586.9
. 1,400 | 587.6 | 3,190 | 587.7
. 2,140 | 587.2 | 2,470 | 587.2
. 2,820 | 587.0 | 2.140 | 587.0
. 3,380 | 586.7 | 1,680 | 586.3
5. 7 2,470 | 586.5 | 1,400 | 586.2
585.7 540 | 586.7 | 1,680 | 586.5 | 1,400 | 586.1
585.7( 540 | 586.3 | 1,140 | 586.3 | 1,140 | 586.1
585.6 470 | 586.1 910 | 586.1 910 | 586.2
585.5 410 | 586.2 | 1,020 | 586.0 | 810 [ 586.1
585.4 350 | 586.4 | 1,270 | 585.9 710 | 586.3
585.4 350 | 586.4 11,270 | 585.7 | 540 | 586.3
.| b85.5 410 | 586.2 | 1,020 | 585.6 470 | 586.2
585.6 470 | 586.0 | 810 | 585.5 410 { 586.2
585.8 620 | 585.9 710 | 585.5 410 | 586.1
586.1 910 | 585.8 620 | 585.5 410 | 586.3
586.3 | 1,140 | 585.7 540 | 585.5 410 | 586.3
586.6 | 1,540 | 585.7 540 | 585.5 410 | 586.9
586.8 | 1.830 | 585.7 | 540 | 585.5 410 | 587.3
.| 587.6 | 3,190 | 585.6 470 | 585.6 470 | 587.4
.| 587.7 | 3,380 | 585.6 470 | 585.6 470 | 588.0
587.7 | 3,380 | 585.5 A T¢I PRI 587.7

NoTE.—Daily discharge obtained from & discharge rating curve which is fairly well defined.

Monthly discharge of St. John River near Dickey, Maine, for 1910.

[Drainage area, 2,820 square miles.]

Discharge in second-feet. gm,;]'lo .
] in
Month. P Enc eson |Accu-
; 4t er . | drainage |F2€Y-
Maximum. | Minimum. | Mean. | square p
mile. rea).
B.
B.
B.
B.
B.

ST. JOEN RIVER AT FORT KENT, MAINE.

This station, which is located at the footbridge that crosses the
St. John near Fort Kent post office a short distance above the con-
fluence of Fish River with the St. John, was established October 13,
1905. It is about 15 miles below the mouth of St. Francis River and
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about 50 miles above Grand Falls, which is an important undeveloped
power. Many power sites exist along the river.

Discharge measurements are made from the footbridge. The
inclined staff gage is attached to a pier of the bridge. Its datum has
remained the same during the maintenance of the station. During
the winter months the discharge is affected by ice. The discharge is
also at times affected by log jams, which form in the river in the
vicinity of the station, especially on the bridge piers.

Conditions for obtaining accurate free-flow results are fair, and a
good discharge rating curve has been developed.

The bed of the river is of gravel and rock and is probably permanent.

Both banks are high and not subject to overflow except in extreme
freshets.

The International Commission, River St. John, is especially inter-
ested in the work at this station at the present time in connection
with investigations of the International control of St. John River.

Information in regard to this station is contained in the annual
report of the Maine State Water Storage Commission.

Discharge measurements of St. Jokn River at Fort Kent, Maine, in 1910.

Date. Hydrographer. Width,| Area 01: hgiagilzﬁ;. cl?airsg-e.

Feet. Sq.ft. Feet. | Sec.ft.
Jan., 20a] F. B Pressey . ..cococuoienoimimr e 645 2,100 6.69 1,140
May 3|..... bSO 689 5,490 | 10.47 | 25,100
June 10| W. E. Parsons........ 666 3,530 7.00 [ 12,000
June 22 |..... O e e 647 2,080 4.90 4,640

¢ Measurement made under ice conditions. Thickness of ice, 1.47 feet. The measurement was also
much affected by anchor ice.

Daily gage height, in feet, of St. Jokn River at Fort Kent, Maine, for 1910.

[Alice M. Currie. observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec
~
4,75 | 3.2 3.0 4.5 3.3
50 | 3.2 3.0 4.5 3.3
4.8 | 3.1 3.0 4.5 3.3
4.45 | 3.1 3.0 4.85 [......
4.4 3.1 3.0 5.9 4.1
4.55 | 3.1 3.15| 6.85 4.3
4.7 3.4 3.55| 7.75 4.5
4,55 | 3.7 4.0 7.9 |......
4.35| 4.6 4.4 7.6 |.o.....
4.15| 5.2 4.5 7.1 |......
.35 | 3.95| 5.5 4.45| 5.8
.25 3,95| 5.35| 4.15( 5.0 |.
.2 4.05( 5.2 3.85 |.......
.1 4,25 4.85| 3.65| 4.75 1.
.1 4.55 | 4.6 3.5 4.45 |.
.0 4.3 4.1 3.4 435 .....
....... 3.95| 3.9 3.25| 4.2 4.1
.35 | 3.75.......] 3.35| 4.05}......
4 3.7 4.1 3.65| 4.0 |......
31 371 4051 3751 ... ...
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Daily gage height, in feet, of St. John River, at Fort Kent, Maine, for 1910—Continued .

’

Day. Jan. | Feb, | Mar. | Apr. | May. | Jupe. [ July. | Aug. | €ept. | Oct. | Nev. | Dec.
3.3 3.75 | 3.85| 3.55
3.4 3.5 | 3.7 3.5
3.4 3.6 3.4 3.7
3.4 | 3.6 | 3.2 | 3.65
3.55{ 3.6 3.0 3.5
3.8 3.5 3.0 3.5
3.95! 3.4 3.0 3.85 |.
4.15| 3.35| 3.0 4.3
4.3 3.3 3.0 4.4
4.451 3.25] 3.0 |.......
....... 3.2 f..e...| 45

NorE.—~Gage heights affected by the ,]presence of ire from Jan. 1 to Apr. 4 and from Dec. 4 to 31. Gage
heights were taken to water sutface. The ice thickness during January to March varied from about 1.2
feet to 2.5 feet. Theice attained a thickness ¢f about 1.3 feet during December.

From Sept. 1 to 10 the gage heights were computed from the records of the gage of the International
Commission, River 8t. John, at Carron.

Daily discharge, in second-feet, of St. John River at Fort Kent, Maine, for 1910.

Day. Jan. | Feb. | Mar.| Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1,900 | 2,420 | 4,240 [ 1,270
16,200 | 2,140 | 4,900 | 1,270

1600 | 2,060 | 4,370 | 1,160
16,900 | 1,970 | 3,490 | 1,160
13,700 { 1,890 | 3,370 | 1,160
10,500 1 1,740 ] 3,740 | 1,160
12,300 | 1,660 ] 4,110 | 1,520
12,300 | 1,660 | 3,740 | 1,970
11,700 | 1,590 | 3,260 | 3,
11,700 { 1,520 | 2,820 | 5,470

4

4,300 | 2,140 | 1,660 | 1,060
3,080 | 2,420 | 1,520 | 1,060
3,490 | 2,820 | 1,460 | 1,060
2,820 | 3,140 | 1,390 | 1,060
2,420 | 3,490 | 1,330 | 1,060
- 3,860 | 1,270 |..... .

NoTe.—Daily discharge determined from a well-defined rating curve. The discharge for Sundays and
{for other days when the gage was not read estimated by means of gaga-height racords taken at other points
by the International Commission, River 8t. John.




NORTH ATLANTIC COAST. 33

Monthly discharge of St. John River at Fort Kent, Maine, for 1910.

[Drainage area, 4,880 ¢ square miles.}

Discharge in second-feet. (gm}"]‘l’ n
epth in
Month. Per inches on A:gg'

Maximum. | Minimum. | Mean. | square d?;i;s),ge

mile. ’
135D o RPN AV IR 1,450 0.297 0.34 | D.
February.uoen oo | 1,200 .246 .26 | D.
1 1) 1 PPN NN SRS 3,200 . .76 | D.
April.. [ I 32,000 6.74 7.52 | A.
ay.. 35,000 5,040 16,400 3.36 3.87 | A,
June. 18,600 2,420 ,630 1.77 1.98 | A.
July. 3,860 1,060 1,850 .379 s 44| AL
August,... 4,900 1,270 2,640 541 62 | A.
September. .. ....... coiiiiiiiiaiiiias 6,380 1,060 2,410 .494 A.
October. .. ..o 3,610 1,060 2,080 .426 491 A,
November.........................1 it 1,460 | 4,880 1.00 112 | A.
December. .. .. v ieie e erceiee e e 1,400 .287 D.

The year....occcmeveneeemannnnan.. 63,300 |............ 6,570 1.35 18.28

a 2goes not include Chamberlain Lake drainage area of 270 square miles. See description of drainage area,
p.NO.TE.-—The mean discharge Apr. 1 to 4 estimated at 16,800 second-feet. Disclmr%je determined for the
winter monthsis based on one measurement made Jan. 20, with ice present and on climatological records.
The discharge did not vary greatly during the month of ¥ anuary, February, or December, but increased
considerably during the later part of March.

fl;gls table supersedes tables published in the first annual report of the Maine State Water Storage Com-
mission. .

ST. JOHN RIVER AT VAN BUREN, MAINE.

This station, which is located at the new international bridge at
Van Buren, Maine, about 14 miles above Grand Falls, New Bruns-
wick, was established May 4, 1908. '

The gage heights during 1908-1910 were read on a vertical rod
attached to the pier of the sawdust carrier of Hammonds mill,
about 700 feet below the international bridge. The bridge gage
is painted on the second pier (from the Van Buren side of the bridge);
the zero of the gage is 407.69 feet above sea level. All gage readings
for 1908-1910 have been reduced to the corresponding bridge gage
readings.

Discharge measurements are made from bridge. No measure-
ments were made in 1908-1910; the discharge has been computed
from the 24 measurements made during 1911.

The control of the stream above the station for log driving prob-
ably does not materially affect the flow past the gage. The rela-
tion of gage height to discharge is affected by ice during the winter
months, but an ice-rating curve has been developed.

The station is maintained by the International Commission, River
St. John.

43925°—wsp 281—12——3
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‘Daily gage height, in feet, of St. John River at Van Buren, Maine, for 1908-1910.
[J. N. Johnson, observer.}

Day. May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. |Sept.
A}

431.4 | 417.0 | 413.0 | 411.8 |......

430.6 | 418.0 | 412.6 [41L.8 |......

430.6 | 419.6 | 412.4 | 412.0 |......

] 430.8 | 419.2 | 412.2 | 412.4 |......

430.6 | 410.4 | 412.0 | 413.4 |......

430.6 | 420.4 | 411.8 | 413.4 |......

429.6 | 421.4 | 411.8 | 413.4 |......

428.2 | 420.8 | 411.8 | 413.0 |..... .

427.2 1 419.8 | 411.8 | 412.6 |......

426.2 | 419.0 | 411.6 | 412.2 |......

425.2 | 418.2 | 411.8 | 411.4 |......

424.8 | 417.8 | 411.6 [ 411.2 |..... .

425.2 | 417.2 | 411.4 [ 411.0 |......

425.2 | 416.8 | 411.2 | 410.6 |......

424.6 | 416.2 | 411.2 | 410.6 |......

424.2 |....... 411.4 | 410.6 |......

Sept Oct. | Nov. | Dec.
413.1 | 414.5| 426.5 | 413.2| 415.4
413.0 | 415.2| 425.1| 413.1| 415.2
412.4 | 416.1| 423.1 | 413.3 | 415.1
411.7 | 416.3 | 421.9 | 413.7 | 414.8
411.3 | 415.7| 420.7 | 414.6 | 414.4
411.0 | 416.81 4197 | 414.3 | 414.6
410.8 | 417.6 | 418.9( 414.1| 414.4
410,7 | 417.8 | 418.1 ( 414.1] 414.2
. 410.8 | 417.1| 417.5 | 414.0| 413.8
427.9 . 411.4 | 416.2 | 416.7 | 413.8 | 413.5
430.5 . 4] 415.8| 416.2 | 413.5| 413.3
433.5 . 413.7.| 415.4 | 415.8 | 413.3 | 413.3
434.9 . 413.6  415.1| 415.4 ( 413.7 | 415.9
434.5 3 413.1 414.6 | 415.0 | 414.3 [.......
433.6 . 8| 414.2 | 414.9( 413.5|...... .
432.8 | 413.3 | 413.9 | 412.4 | 413.9} 414.8 | 413.5.......
432.5 | 413.0 | 415.3 ) 412.0| 413.7}| 414.7| 413.3 }.......
432.2 | 413.0| 416.0f 412.0 | 413.3 | 414.5| 413.1].......
4315 413.9 | 416.4( 411.6 | 413.1( 414.2| 412.9(.......
431.1 | 416.3 | 416.3 | 411.4 | 412.9 | 414.0( 412.8|.......
420.7 | 418.3 | 416.2 | 411.2 | 412.7| 413.7 | 413.0 |..... .
428.6 | 417.5| 416.6 | 411.0 | 412.6 | 413.6 | 413.2 |.......
427.2 | 416.7| 416.0| 410.8 | 412.4 ] 413.5| 413.4|.......
426.8 | 415.9 | 415.2 | 410.5| 412.1 ] 413.7 | 413.5 |.......
426.3 | 415.5 | 414.9 | 410.5| 412.1] 413.9 | 414.5|.......
425.5 | 4148 | 414.7 | 410.9 | 412,01} 414.1 | 414.7 |.......
424.6 | 414.2 | 414.3 | 413.2 | 412.5] 413.9 | 415.8 ).......
423.6 | 413.9 | 413.9 | 415.8 | 414.4 413.7 | 415.8}.......
423.0 | 413.5| 413.6| 415.8 | 418.4 1 413.6 | 415.7 |...... .
422.2 | 413.3 | 413.4| 416.5| 425.7 3. 415.7 {.ceenen
421.5 |.eennes 413.2 | 415.3 |........ 413.4 oo iaaa
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Daily gage height, in feet, of St. John River at Van Buren, Maine, for 1908-1910—Contd.

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

411.35 | 411.35 | 409.35 | 408.95 | 411.15 [ 410.55
411.35 | 411.55 | 409.15 | 408.75 | 410.95 | 410.55
411.35 | 411.75 | 408.95 | 408.55 | 410.75 | 410.55
410.75 | 411.35 | 408.95 | 409.15 | 410.55 | 410.35
410.75 | 410.95 | 418.95 | 409.15 | 410.35 | 410.35

410.95 | 410.75 | 408.75 | 409.35 | 410.55 | 410.55
410.95 | 410.75 | 409.35 | 409.55 | 412.75 | 410.75
410.75 | 411.15 | 409.95 | 409.75 | 413.95 | 410.95
410.55 | 410,95 | 410.55 | 409.95 | 413.95 | 410.75
410.55 | 410.75 | 410.95 | 410.15 | 413.35 | 410.75

410.35 | 409.75 | 411.35 | 410.55 | 412.75 | 410.75

410.15 | 40095 | 411.75 | 410,15 | 412.55 | 410.75
410.15 | 41015 | 411.85 | 408 75 | 412.15 | 410.55
410,15 | 41055 | 411.35 | 409.55 | 411.95 | 410.55
409.95 | 410.95 | 410,75 | 409.55 | 411.75 | 410.55
410.15 | 410.95 | 410.55 | 409.55 | 411.45 | 410.55
410,15 | 41035 | 41055 | 400.35 | 411.35 | 410.55
41015 | 40995 | 409.75 | 409.35 | 411.15 | 410.55
410.15 | 409,95 | 400.55 | 400.35 | 410.95 | 410.35
40995 | 41015 | 40935 | 409.35 | 410,75 | 410.35

413.55 | 400.75 | 409.95 | 409.15 | 409.35 | 410.55 | 410.35

413.35 | 409.55 | 409.95 40955 | 410.35 | 410.35

413.15 | 409.95 | 409.75 409,55 | 410.35 | 410.55

412.95 | 409.15 | 409.75 409.35 | 410,35 | 410.55

412.75 | 409.95 | 409.75 409.55 | 41035 | 41055

412.75 | 410.15 | 409.55 409.55

412,55 | 41035 | 409.55 410.15

412.35 | 410.55 | 409.35 410.55

411,95 | 410.55 | 409.15 410.95

411,55 | 410.55 | 408,95 411.15

........ 410.95 | 409.15 411,35

Nore.—Therelation of gage height to discharge was affected by ice from about Dec. 4 to 31, 1910,
Daily discharge, in second-feet, of St. John River at Van Buren, Maine, for 1908-1910.

Day. May. | Jume. | July. | Aug. { Sept. Day. May. | June. | July. | Aug. | Sept.

'y

a Note.—Daily discharge for 1908 obtained from a well-defined rating curve based on measurements made
Aduring 1911.
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Daily discharge, in second-feet, of St. Jokn River at Van Buren, Maine, for 1908-1910—
Continued.

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

71,600 | 11,800 | 18,200

a Npmia{)aﬂy discharge for 1909 obtained from a well-defined rating curve based on measurements made
uring .

Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1,910 | 6,620 | 5,220
1,570 { 6,140 5,220
1,250 { 5,680 5,220
2,270 | 5,220 | 4,000
2,270 | 4,770 3,500
2,650 | 5,220 | 3,000
3,060 | 10,600 | 2,000
3,480 | 13,900 | 1,450
3,900 , 1,250
4,330 | 12,200 [ 1,250
5,220 | 10,600 1,250
4,330 | 10,100 1,250
,480 | 9,100 1,060
3,060 | 8,600 1,060
3,060 | 8,100] 1,060
3,060 | 7,350 1,060
2,650 | 7,110 1,060
2,650 | 6,620 1,060
2,650 | 6,140 875
2,650 | 5,680 875
2,650 | 5,220 875
3,060 | 4,770 875
3,060 | 4,770 1,060
2,650 | 4,770 1,060
3,060 | 4,770 1,060
3,060 | 4,770 1,060
4,330 | 4,770 | 1,060
5,220 | 4,330 | 1,060
6,140 [ 4,770 | 1,250
6,620 | 4,770 1,450
7110 ..ot 2,120

Note.—For 1910: Daily discharge May 7 to Dec. 3 obtained from a well-defined rating curve which is based
on meusurements made during 1911; daily discharge during the ice period, except Dec. 4-7, obtained from a
well-Gefined rating curve based on measurements made under ice cover; Dec, 4-7 estimated,
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Monthly discharge of St. John River at Van Buren, Maine, for 1908-1910.

[Drainage area, 8,270 square miles.]

Discharge in second-feet.
ge in sel (gu.n-o "
o
Month. Per lll)es on ‘}a%‘;"

Maximum. | Minimum. | Mean. | square draa "“”‘E B)ge

mile, .
57,600 90,200 10.9 11.35 | B.
20, 900 38, 600 4.67 521 | A.
6,740 | 11,500 139 160 | Al
5,330 7,630 .923 1.06 | A.
43,200 89, 500 10.8 8.84 | B.
11,300 19,300 2.33 2.60 | A.
11,000 15,900 1.92 2,211 A.
5,100 9,820 1.19 1.37 1 A,
8720| 15,000] 2.18 243 A
, 400 23,400 2.83 3.26 | A,
10, 800 13,900 1.68 1.87 | A.
12,100 15,000 1.81 811 A,
16,500 | 3,20 3.7 3.50 | A.
7 1850| 2.2 2.50 | A-
2,270 4,890 .591 .68 A.
1910 | 4,69 1567 165 | A.
50| 357 132 a8 | A
250 | 3,430 415 48 | AL
£330 7,050 852 295 | AL
875 1,800 218 25 | B.

ALLAGASH RIVER NEAR ALLAGASH, MAINE.

This station, which is located 2 miles below Dickey post office, 105
feet below the ferry crossing Allagash River, and 1,500 feet above
the confluence of Allagash and St. John rivers, was established July
21, 1910, by the International Commission, River St. John, by whom
the dlscharge records were furnished.

A rod gage is used. Gage heights are given as elevations above
mean sea level.

The banks are high and not liable to overflow. The bed of the
river is composed of gravel and small bowlders.

Discharge measurements are made from a boat and by wading at
a point 35 feet above the gage.

Dams at Long, Ross, and Musquacook lakes may at times hold
.water back and for a given gage height may cause a much lower flow
at the station than the natural minimum flow of the stream

A discharge rating curve has been developed which nearly covers
the range in the stage of the river for 1910.

\
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Discharge measurements of Allagash River near Allagash, Maine, in 1910.

Date. Hydrographer, . Width. Area of hgiZﬁ;.

S8q. ft. Feet. | Sec.~ft.
835 | 583.36 208
370 581.53 258
511 582,
166.5 | 581.

S8
g

a Made 70 feet below ferry at gaging station.

& Measurements made under direction of International Commission, River St. John.
¢ Gage height referred to a temporary gage and somewhat uncertain.

dMade by wading about 13 miles above ferry at gaging station.

Daily gage height, in feet, and discharge, in second-feet, of Allagash River near Allagash,

Maine, for 1910.
July. August. September. October. November. December.
Day. N
Gage | Dis- | Gage | Dis- | G Dis- Ga,;i::‘e Dis- | G .Dis- 1 G Dis-
height. |charge. height.|charge. height.|charge. height. charge. height. charge. height. /charge,
e 200 | 581.9 420 | 581.8 355 | 581.9 420 | 582.3
e 200 | 581.9 420 | 581.9 420 | 581.9 420 | 582.5
581.5 200 | 582.0 450 | 581.9 420 | 581.9 420 | 582.5
.| 581.5 200 | 582.0 490 | 582.0 490 | 581.8 355 1 582.5
581.9 420 | 582.0 490 | 582.0 490 | 581.8 355 | 582.4
581.9 420 | 582.0 490 f 581.9 420 | 581.7 205 | 582.3
581.5 200 | 582.0 490 | 581.9 420 | 581.7 205 | 582.1
581. 5 200 | 581.9 420 | 582.0 490 | 581.8 355 | 581.7
581.5 200 | 581.8 355 | 582.4 835 | 581.9 420 | 581.7
581. 4 165 | 581.8 355 | 582.4 835 | 581.9 420 | 581.7
581.4 165 | 581.8 355 | 583.6 | 2,410 | 581.8 355 | 8817
582.7 | 1,160 | 581.8 355 | 584.1 | 3,230 | 581.8 355 | 681.7
582.7 | 1,160 | 581.9 420 | 583.5 { 2,260 | 581.8 581.7
582.7 ] 1,160 | 581.9 420 | 583.1 11,660 | 581.7 205 | 581.7
582.4 835 | 582.0 490 | 582.9 | 1,400 | 581.7 295 | 581.7
582.2 650 | 581.9 420 | 582.8 | 1,280 | 581.7 205 | '581.7
582. 4 835 | 581.8 365 | 582.7 | 1,160 | 581.7 205 | 581.8
581.8 355 | 581.7 295 | 582.5 5 | 581.6 245 | 581.8
581.7 295 | 581.7 205 | 582.5 935 | 581.6 245 | 581.8
581.7 295 | 581.7 295 | 582.5 935 | 581.6 581.8
581.6 245 | 8817 295 | 582.4 835 | 581.6 245 | 58L.7
.| 581.6 245 | 581.7 295 | 582.3 740 | 581.5
.| 58L.7 205 | 581.9 420 | 582.3 740 | 581.5
582.0 490 | 582.3 740 | 582.2 650 | 581.6
581.9 420 | 582.2 650 | 582.4 835 | 581.7
582.0 490 | 582.1 565 | 582.0 490 | 581.8
581.9 420 | 582.0 490 | 582.0 490 | 581.9
58L.9 420 | 582.0 490 | 582.0 490 | 582.0
581.9 420 | 581.9 420 | 582.0 490 | 58271
581.9 420 | 581.8 355 | 581.9 420 | 682.2
581.9 420 | 581.8 355 |.cevuii]ornnnnn 582.2
e Estimated.

Nore.—The ga%ge heights from July 3 to 15 and 17 to 20 are estimated from the record of the temporary
at Michaud farm, about 15 miles above the mouth of the river, used by the International Commission,
iver St. John, for river profile work. .
Daily discharge obtained from a discharge rating curve fairly well defined between 500 and 7,000 second-
feet. Below about 500 second-feet it is not well defined.



NORTH ATLANTIC COAST. 39

Monthly discharge of Allagash River near Allagash, Maine, for 1910.

[Drainage area, 1,240 square miles.]

Discharge in second-feet. Run-o »
Month (e o |Aceu-
0 Max . M Per d:amags racy.
mum.| Minimum. ean. s&l]}]sge area).

1,160 165 439 0. 354 0.411 B

740 295 426 344 40! B

3,230 355 919 741 .83 | B

200 356 287 .33 B

935 295 479 386 0B

LT 111 PRI RPN RIS NP RPN AN

ST. FRANCIS RIVER NEAR ST. FRANCIS, MAINE.

St. Francis River rises in Lake St. Francis in Temiscouata County,
Quebec, and flows southeastward, passing through Dohenagamook
and Glazier lakes and uniting with St. John River at St. Francis,
Aroostook County, Maine.

The gaging station, which is located 1 mile above the mouth of the
river, 1} miles from St. Francis, Maine, 4 miles from Conners, New
Brunswick, and 3 miles below Glazier Lake, was established May 11,
1910, by the International Commission, River St. John, by whom the
records are furnished.

The drainage area is about 560 square miles.

. Three gages were maintained by the International Commission,
River St. John, on this river during 1910:

No. 1, a permanent rod gage, 1 mile above the mouth of the river.
The zero of this gage is 528.84 feet above mean sea level. An
observer for daily readings could not be found during 1910.

No. 2 (Cooper gage), a temporary gage, located 14 miles above gage
No. 1, and half a mile below Fall Brook at the farm of Richard Cooper.
This gage was read from July 25 to November 30, 1910, as recorded
in the following table.

No. 3, a temporary gage, located at the outlet of Glazier Lake, 3
miles above the permanent gage. This ga,ge was read daily from
May 11 to November 30, 1910.

Measurements are made from a canoe or by wading 10 feet above
the permanent gage.

The discharge measurements for 1910 here published are referred
to gage No. 3. Temporary gages 2 and 3 were discontinued on
November 30, 1910. During 1911 gage readings were recorded from
the permanent gage. The gage heights at gage No. 3 record the rise
and fall of Glazier Lake as well as the fluctuations of the river, and for
this reason the computations of daily and monthly discharge are
somewhat uncertain.
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[y

Discharge measurements of St. Francis River near St. Francis, Maine, in 1910.

5 Area of | Ga Dis-

Date. Hydrographer. Width. section. | height. | charge.
1910 Sq. ft. Feet. | Sec.-ft.
June 15 376 5.1 ,188
July 1 237 4.0 461
u 205 3.7 336

24 179 3.5 216

Oct. 20 174 3.4 219
Nov. 27 207 3.7 331

NoTe.—Measurements made under direction of International Commission, River St. John, at the per-
manent gage 1 mile above the mouth of St. Francis River. Gage heights refer to temporary gage No. 3.

Daily gage height, in feet, referred toMqage No. 2, of St. Francis River near St. Franeis,
aine, for 1910.

[Richard Cooper, observer.]

Day. | July. | Aug. | Sept. | Oct. Nov. Day. July. | Aug. | Sept. | Oct. | Nov.
1.6] 07| o6 13 12| 11| 1.0 2.0
L7 7 .6 1.3 1.1 1.0 1.0 1.9
L7 .6 .6 1.2 1.1 1.0 1.0 1.9
1.6 .6 .6 1.2 1.2 .9 1.0 1.8
1.7 .6 .6 1.2 1.1 .8 1.0 L7
17 6 .7 13 1.1 .8 1.0 1.6
1.6 7 7 L5 1.0 .8 1.0 1.6
1.5 7 .7 L9 L0 .8 1.0 1.5
1.5 8 .7 2.0 1.0 i L0 1.5
1.4 9 7 2.1 .9 .7 L0 1.4
1.4 .9 .9 2.2 .9 .7 1.0 1.3
1.4 1.0 1.0 2.2 .9 .7 1.1 1.3
1.3 1.1 10 2.2 .9 .6 1.2 1.4
1.3 L1 1.0 2.1 .8 .6 1.3 1.4
1.3 1.1 1.0 2.1 g .6 %g 1.4

Nore.—Gage hg%hts taken at the Cooper gage, 1 mile below Fall Brook and 13 miles above the per-
manent gage. Readings on this gage were discontinued Nov, 30, 1910.

Daily gage height, in feet, referred to_gage No. 3, of St. Francis River near St. Francis,
Mazne, for 1910.

[Mrs. Charles Morris, observer.]

Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov,
6.2 4.0 4.0 3.2 3.1 3.7
6.2 3.9 4.0 3.2 3.1 3.7
6.2 3.9 4.1 3.1 3.1 3.6
6.2 3.9 4.1 3.1 3.1 3.6
6.1 3.9 4.0 3.1 3.1 3.6
6.1 3.9 4.0 3.1 3.1 3.7
5.9 3.9 4.0 3.2 3.1 3.9
5.7 4.0 4.0 3.2 3.2 4.0
5.6 4.0 3.9 3.2 3.2 4.3
5.5 3.9 3.8 3.2 3.2 4.5
7.5 5.5 3.9 3.8 3.4 3.2 4.6
7.5 5.4 3.8 3.8 3.4 3.3 4.6
7.3 5.3 3.7 3.7 3.4 3.4 4.5
7.0 5.2 3.7 3.7 3.5 3.4 4.4
6.9 5.1 3.7 3.6 3.5 3.4 4.3
6.5 5.1 3.7 3.6 3.5 3.4 4.3
6.3 5.0 3.6 3.5 3.4 3.4 4.2
6.0 4.9 3.6 3.5 3.4 3.4 4,2
6.0 4.8 3.6 3.6 3.3 3.4 4.1
6.3 4.7 3.6 3.6 3.3 3.4 4.1
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Daily gage height, in feet, referred to gage No. 3, of St. Francis River near St. Francis,
Maine, for 1910—Continued. :

Day. May. | June. | July. | Aug. | Sept. | Oect. | Nov.
6.5 4.6 3.5 3.5 3.2 3.4 4.0
6.2 4.5 3.5 3.5 3.2 3.4 4.0
5.9 4.4 3.5 3.5 3.2 3.4 3.9
5.8 4.4 3.5 3.4 3.2 3.4 3.8
5.5 4.3 3.5 3.4 3.2 3.4 3.8
5.5 4.2 3.6 3.4 3.2 3.4 3.8
5.5 4.2 3.6 3.3 3.2 3.5 3.7
5.5 4.1 3.7 3.3 3.1 3.5 3.7
6.5 4.1 3.8 3.3 3.1 3.6 3.7
6.0 4.0 3.8 3.3 3.1 3.6 3.7
6.2 [...o.... 3.9 3.2 |eceeaens L2 i R,

Note.—Read on the gage at the outlet of Glazier Lake, 3 miles above the permanent gage. The gage
?ﬁigl:t_ts record the rise and fall of the lake and probably do not represent fully the true fluctuations of
e river.

Daily discharge, in second-feet, of St. Francis River near St. Francts, Maine, for 1910.

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

460 145 120 320
460 145 120 320
516 120 120 279
516 120 120 279

g 23382 83288
&
g
g

Nork.—The daily discharges are based on a discharge rating curve which is well defined between 200
and 1,400 second-feet.
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Monthly discharge of St. Francis River near St. Francis, Maine, for 1910.

[Drainage area, 560 square miles.]

Discharge in second-feet.
(dopth In
Month, Per 1(1110 es on ";:g;’,'
. L. rainage
Maximum. | Minimum.| Mean. sl(}ﬁlaére area)
3,300 1,500 2,190 3.91 3.05| C.
2,070 460 1,230 2.20 2.46 ] C.
240 343 612 .71 C.
516 145 313 559 .64 | C.
240 120 161 .288 .32 C.
320 120 189 338 .39 C.
830 279 477 852 .95 1 C.

MADAWASKA RIVER AT STE. ROSE DU DEGELE, QUEBEC, CANADA.

Madawaska River rises in Lake Temiscouata, in Temiscouata
County, Province of Quebec, flows southeastward, and unites with the
St. John at Edmundston, New Brunswick.

The gaging station, which is located at the highway bridge crossing
the river one-fifth mile from Temiscouata railroad station, 2 miles
below the foot of Lake Temiscouata, and 21 miles above the mouth
of the river, was established May 12, 1910, by the International
Commission, River St. John, by which the discharge records were
furnished. The drainage area above this station is 958 square miles.

The gage is a rod nailed to the west abutment of highway bridge,
and is referred to levels of the International Commission, River
St. John. Gage heights are given as elevations above mean sea
level. The banks are high and not liable to overflow. The bottom
of the river is composed of sand and gravel.

Some of the discharge measurements were made at the St. J acques
bridge ¢ miles above the mouth of the river and referred to the Ste.
Rose gage. The Edmundston dam, at the mouth of the river, affects
the gage at St. Jacques at certain stages of the river.

The discharge measurements made during 1910 do not define a
good discharge rating curve, and the determination of daily discharge
is deferred until more data are available.

Discharge measurements of Madawaska River at Ste.. Rose du Degele, Quebec, for 1910.

Date. Hydrographer. Width, s%é%?o%f‘ hgiagﬁet. chDai'sée.
1910.
June 13s
Taly 34
y
23a]. ..
Oct. 20a].....d
22 1...
Nov. 26

o Measurements made at St. Jacques bridge and referred to Ste. Rose gage.
b Measurements made under direction of International Commission, River St. John.
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Daily gage height, in feet, of Madawaska River at Ste. Rose du Degele, Quebec, for 1910.

[Mrs. Delphis Leveresque, observer.]

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

Daily discharge, in second-feet, of Madowaska River at Ste. Rose du Degele, Quebec,

Sor 1910.

Day. May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
3,700 | 1,460 | 1,020 455 350 575 035
3,700 | 1,360 | 1,020 400 350 575 935
3,820 | 1,360 935 400 350 575 935
3,580 | 1,280 935 400 350 575 855
3,460 | 1,280 935 400 350 640 855
3,460 | 1,180 935 455 350 710 8556
3,350 | 1,280 935 455 350 780 855
3,350 | 1,280 855 400 350 780 855
3,350 | 1,180 855 455 350 855 855
3,240 | 1,180 855 455 305 855 855
3,240 | 1,180 780 455 305 935 855
3,120 1,180 780 455 305 935 855
3,120 [ 1,180 710 455 