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" SURFACE WATER SUPPLY OF SNAKE RIVF R
BASIN, 1915.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one ‘of & series of 14 reports presenting results of |
measurements of flow made on streams in the United Stat,m during
the year ending September 30, 1915,

The data presented in these reports were collected ' by the United
States Geclogical Survey under autherity implied in the org-nic law
(20 Stat, L., p: 394), which contains the following paragrapt :

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

The work was begun in 1888 in connection with special stndies of
water supply for irrigation. Since the fiscal year endmg June 30,
1895, successive sundry civil bills passed by Congress have carried
the followmg item and appropnatxons

For gaging the streams and determining the water supply of the Umtod £ mtes, and
for the investigation of underground currents and artesian wells, and for th~ prepara-
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the iscal years ending June 30, 1895-191€.

1808, s cureereccnnencnesrarosasacccanncncasasacnceancabonneada $12, 500
1898.cuueun.n. bt me ettt e at e a e n e eearaaear———- 20, 000
1897 £0 1900, IncluBive.ceee e eee e iieteerenancennnnennnnn 50, 000
1901 t0 1902, inclusive. . .. ... ittt iiaiieenaaann 100, 000
1903 t0 1906, inCIUSIVe. seee e eeeeeeeeaannn. e, 200, 000
L P eeeeeeans 150,000
1908 to 1910, inclueive..... - S eteeieneeaesenaretsasatacranannn 100, 600
1911 to 1916, inclusive.....eeeeeenen..n..... [ 150, 000

In the execution of the work many private and State orgar: izations-
have cooperated, either by furnishing data or by assisting in collect-
. ing data, Acknowledgments for cooperation of the firsy kind are
made in connection with the descnptnon of each station affected;
cooperation of the second kind is acknowledged .on page 13. , ,

Measutements of stream flow have been made at about 3,860 pomta_
in the United Statés and also at many. points in Alaska and. the
Hawaiian Islands, In July, 1915, 1,350 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
miscellaneous dlscharge measurements were made at. other peints;

7
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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
Information in regard to publications relating to water resources is
presented in the appendix to this report.

DEFINITION OF TERMS.

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

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

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

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

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

The following terms not in common use are here defined:

“‘Stage-discharge relation,” an abbreviation for the expression
“relation of gage height to discharge.”

“Control,” a term used to designate the section or sections of
the stream below the gage which determine the stage-di~charge rela-
tion at the gage. It should be noted that the control may not be the
same section or sections at all stages.

The ‘‘point of zero flow’” for a gaging station is that point on the
gage——~the gage height—to which ‘the surface of the river would’
fall if there were no flow. :
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- . CONVENIENT EQUIVALENT,S&“ ]
The following is a list of convenient equivalents for use in hydraulic
computations: :

Table for convertiﬁg discharge in second-feet per square mile into run-off in depth in inches

over the area. .
me Run-off (depth in inches). ’
et .
per squar‘é . .
mile). . lday. | 28days. | 29 days. | 30 days. | 31 days.
Loa1 | 1ol 1ue | 115
2.083 | 2.157 | 2.231 2.306
3.124 3.236 | 3.847 | 3.450
4,165 | 4.314 4.463 | 4.612
5.207.| 5.393 5.578 |  5.78¢ '
6.248 | 6.471 6.694 6.917
) ) 7.289 | 7.560 | 7.810 | 8.078
8,331 8.628 | 8926 | 9.223 -
© 9,372 0.707 | 10.041 | 10.376

Nore.—For part of month multiply run-off for 1 day by the number of days.

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

Discharge Run-off (ch’euiefat).

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

983 55.54 57.52 59. 50 61.49
- 967 111.1 115.0 119.0 X
950 166.6 172.6 178.5 184.5
934 222 230.1 238.0 246.0
917 287.6 297.5 307.4

cemmenven

ceessesasl

'Nom.-—Fﬂt part of 3 month multiply the run-off for 1 day by the number of dn.ys.-

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

. Rup- ons of t).
Discharge un-ofi (millions of cubic feet)

feet). | 1day. |28days. | 20 days. | 30 daye. | 31 days.
1 0 2.419 2.506 2.5 2.678 '
2 728 . 838 5.012 5.184 5.356

2592 7.257 7.518 7.776 8.034

4 3456 9.676 10.023 10.37 .71
5. 12.10 12:53 12.96 13.39
B. H184 14.561 15.04 15.55 | 16.07'
7. aef- #6048 16.93 17.54 18.14 18.75,
. JA, 6912 19.38 20.05 20.74 a1.42
g.lill wme | vt | miss | 238 | 34.30

Nore.—For part of a month multiply the run-off for 1 day by, the number of days
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Table for converting discharge in second-feet into run-off in millions of gallons.

Dis w Run-oft _(m.illions of gallons).
feot). | 1day. |28days. | 20 days. | 80 days. | 31 days.

1.. 0.6463 18.10 18.74 19.39 20.04
2.. 1.203 36.20 37.48 38.78 40.08

"3, 1.9839 54.30 56.22 58.17 60.12
4, 2.585 72.40 74.96 71.56 80.16
5. 3.232 90. 50 93.70 96.95 | 100.2
6. 3.878 108.6 112.4 11&3 120.2
7. 4.524 126.7 131.2 135. 140.3
8. 5171 144.8 149.9 155.1 160.3
9. 5.817 162.9 168.7 174.5 180.4

Nore.—For part ofa montﬁ multiply the run-off for 1 day by the number of days.

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

{1foot per second==0.681818 mile per hour, or two-thirds mile per hour, very nearly: 1 mile per hour=1.4666
: foot per second. .In computing the table the values 0.68182 and 1.4667 were used.]

Miles per hour for tenths of foot per second.
Foet per d .
(units).
0 1 2 3 4 5 6 7 8 9
0... 0.000 | 0.068! 0.136 | 0.205{ 0.273| 0.341| 0.409| 0.477| 0.545'| 0.614
1... .682 750 .818 . 886 L9951 1.02 1.09 1.18 1.23 1.30
2... 1.36 1.43 1.50 1.57 1.64 1.70 177 1.84 1.91 1.98
3... 2.05 2.11 2.18 2.26 2.32 2.39 2.45 2.52 2.59 2.66
4, 2.73 2.80 2.86 2.93 3.00 3.07 3.14 3.20 3.27 3.84
5. 3.4 3.48 3.55 3.61 3.68 3.75 3.82 3.89 3.95 4.02
6. 4.09 4.16 4.23 4.30 4.36 4.43 4.50 4.57 4.64 4.70
1... 4.77 4.84 4.91 4.98 5.05 |, 8.11 5.18 5.25 5.32 5.39
- T 545 | 5.52 | 5.5 | 586 | 5973 [ 580 | 880 | 5.93 | 6.00 6.07
Qererenennnerannnnn 6.14 | 6.20 | 6.27 | 6.34 | 6.41 | 6.48 | 6.58 | 6.61 | 8.88 | 6.75

1 second-foot equals 40 California miner’s inches (law of Mar. 23, 1907).

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

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

1 second-foot for one year (365 days) covers 1 square mile 1.131 feet, or 13.572 inches
deep.

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

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

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

1 second-foot for one day equals 88,400 cubic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11 570 secor-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 se~ond.

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 semnd.

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.
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1,000,000 United States gallons per day equals 1.55'second-fest,
1,000,000 United States galions equals 3.07 acre-feet.

1,000,000 cubic feet equals 22.06 acre-feet. -

1 acre-foot equals 325,850 gallons.

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

1 inch deep on 1 square mile equale 0.0737 second-foot per year,
1 foot equals 03048 meter. -
1 mile equals 1.60985 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 fest aquare, 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 équals 550 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second,

1 horsepower equals 748 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1} horsepower equals about 1 kilowatt.

To calculate water power quickly: Second-fgetf;fall = f"et---mai: horeenower on

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

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

The base data collected at gaging stations consist of récords of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily low. The records of stage are obtained eitl or from
direct readmgs on a staff or chain gage or from a water-stage re-
corder that gives a continuous record of the fluctuations. 1} easure-
ments of dmcharge are made with a current meter by the general
methods outlined in standard textbooks on the measurement of river
discharge, (Seée Pls. I and II.)

From the discharge measurements rating tables are prapared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the daily discharge from whmh the monﬁhly
and yearly mean dmchurge is determined, .
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The data presented for-each gaging station in the ares. covered by
this report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the dail~ discharge,
tables giving daily gage heights and results of discharge measurements
are published. ) A

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

The table of daily discharge gives the discharge in second-feet
corresponding to the mean of the gage heights read each day. At
stations on streams subject to sudden or rapid diurnal flustuation the
discharge obtained from the.rating table and the mean daily gage
height may not be the true mean discharge for the day. . When such
stations are equipped with water-stage recorders, the true mean daily
discharge may be obtained by computing the mean daily gage
height and applying it to the rating table, by averagin® quantities
of discharge for regular intervals during the day, or by means of a
discharge integrator, an instrument operating on the principle of the
planimeter and containing as an essential element the rating curve
of the station.

* In the table of monthly discharge the column headed “Maximum’’ . - |

gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface vas at crest
helght and the correspondmg discharge was consequently ‘larger than
that given in the maximum column. Likewise, in-the col'tmn headed
“Minimum,’’ the quantity given is the mean ﬁow for tt s day when
the mcan .gage height was lowest. ' The column headed ‘“Mean’’ is.
the average flow in cubic feet for each second during the month. On
this average flow computations recorded in the remammg columns,
) wh}ch are defined on page 8, aré based..

ACCURACY OF FIELD DATA A.ND COMPUTED IiESULTS.,

The accuracy of steam-flow data depends primarily (1) on the
permanance of the stage-discharge relation and (2) on the accuracy
of observations of stage, measurements of flow, and Interpretatlon
of records.

Foot-notes added to the dally-dxscharge tables give.information
regarding the probable accuracy of the rating tables vsed, and an
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accuracy column is inserted in the monthly—dlscha.rge table, ' T'or the
rating tables, ‘“well defined’’ indicates, in general, that the rr»tmg is
probably acéurate within 5 per cent;- “ fairly well defined,” within 10
per cent; “poorly defined,” within 15 to 25 per cent. These notes
are very general and are based on the plotting of the ind‘vidual
measurements with reference to the mean rating curve.

The letter in- the column headed ‘‘Accuracy,” in the mont! ly:dis-
charge table, rates the accuracy of the monthly mean and not that
of the estimate-of maximum or minimum discharge or the diccharge
for any one day. The rating is determined by considering the accu-
racy of the rating curve, the probable reliability of the observer, the
" number of gage readings per day, the range of the fluctusation ir stage,
and local eonditions. ‘In this column A indicates that determination
of the mean monthly flow is probably accurate within 5 per cont; B,
. within 10 per cent; C, within 15 per cent; D, within 25 pe~ cent.
Special conditions' are covered by footnotes.

The monthly means for any station may represent with high aceu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inchas may
be subject-to grdss errors caused by the inclusion of large noncon-
tributing ‘districts in the meesured drdinage area, by lack of infor-
mation concerning water diverted for irrigation or other use: or by
ma,blhty to interpret the effect of artificial regulation of the flow of
~ the river above the station. ‘‘Second-feet per square mile” and

“run-off (depth in inches)” are therefore not computed if suct errors
appear probable. ‘The computamons are also omitted for stat'ons on
streams draining #areas in which the annual rainfall is less than 20
mches All figures representing ‘‘second-feet per square mile” and

“‘run-off -(depth in inches)” previously published by the Survey -
should be used with caution because of possible inherent sources of
-error not known to the Survey.

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

COOPERATION.

Durmg the year ending September 30, 1915, work in the Snake
- River basin was carried on in cooperation with tzhe States of Idaho,
* Oregon, Nevada, and Washington, effected under contracts made .

- between the Dzrector of the Federal Survey and the State:en%ineers

or other officials and authorized by legislative acts appropnatmg
money. The State of Idaho, however, furnished no funds for the
~coopemt1ve work ‘after November 30, 1914. - . -
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Special acknowledgements are due to Frank P. King, {tate engineer
of Idaho, and Herbert Wing, acting State engineer, af er the death
of Mr. King; to John H. Lewis, State engineer of Oregm; to Henry
Landes, State geologist of Washmgton and to W. M. Keamey, State
engineer of Nevada, for the efficient manner in which they represented
their States in the investigations.

Acknowledgements are due also to the United States Reclamation
Service, the United States Forest Service, and the United States
Indian Office, which permitted the freest use of data gathered exclu-
sively for them and paid for by them. The United States Weather
Bureau and the officials of Yellowstone National Perk furnished
hydrometric and climatic data.
~ The following cities, private companies, and individus1s have aided
in the collection of records by paying the expense of worl- or otherwise
assisting: City of Pocatello, Twin Falls Canal Co., I. B. Perrine,
Idaho Power Co., Twin Falls-Oakley Land & Water Co., Twin Falls-
Salmon River Land & Water Co., North Side Twin Talls Land &
~ Water Co., Idaho Irrigation Co., L. S. Kimball, Willov' River Land
& Irrigation Co., Mesa Orchards Co., Crane Creek Irrization, Land
& Power Co., Maney Bros. Construction Co., Utah Construction Co.,
Portneuf—Marsh Valley Canal Co., S. A. Mullemx, J. Jd. Rlchardson,
P. W. McCarthy, and Burbank Co

DIVISION OF WORK.

The data for stations in Nevada, except thosei in the ba+in of Salmon
Falls Creek, were collected and prepared for pubhcatmn under the
direction of E A. Porter and C. C. Jacob, district engine~rs, who were
assisted by Lynn Crandall, A. B, Burton, L. W. Jordan, J. J. Sanford,
C. W. Bennett, ahd Miss Ruby Christenson.

For stations in Idaho, except the Clearwater basin, in Wyoming
and in the Salmon Falls Creek basin in Nevada, the data were col-
lected and prepared for publication under the direction of G. C.
Baldwin, district engineer, assisted by A. B. Purton, H. J. Dean,
A, W. Harrington, C. G. Paulsen, L. W. Roush, and }iss E. Hazel
Haugse.

Data for stations in Oregon were collected and prepaved for publi- -
cation under the direction of F. F. Henshaw, district engineer, who
was assisted by James E. Stewart, C. L. Batchelder, C. G. Paulsen,
P.V. Hodges, and C. E. Stricklin and H. K. Donnelly, assistants to
the State engmeer of Oregon.

For stations in Washington and in the Clearwater basin in Idsho
. records were collected and prepared for publication by G. L. Parker,
district engineer, who was assisted by James E. Stewart.. Lasley Lee,
C. O. Brown, J. T. Hartson, A. H. Tuttle, C. G. Pauls«a, and I, L,
Collier. ,

The manuseript was assembled by H. J. Dean and G. C. Stevens.
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GAGING-STATION RECORDS..

. SNAKE RIVER.
SNAKE RIVER AT SOUTH BOUNDARY OF YELLOWSTONE NATIONAL PARK.

LocaTioN.——About one-fourth mile below junction of Lewis and Snake rivers, half a
mile north of the-8nake River soldier station and the south boundsry of Yellow-
stone National Park. and 25 miles north of Moran, Wyo.

DRAINAGE AREA.—490 square miles (measured on topographic maps).

REcorRDS AvAmLABLE.—June 19, 1913, to September 30, 1015.

Gaee.—Overhanging chain gage on right bank; read by Sergt. James M. Webb, in
charge of Snake River soldier station.

DiscuARrGE MEASUREMENTS.—Made by wading or from highway bridge about 4 miles
downstream.

CHANNEL AND cONTROL—Bed composed of coarse gravel; clean except for drift which
occagionally lodges on control. Control probably permanent at ordinary stages’
One channel at gage but an island divides channel at control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.9 feet at 6 p. m.
June 6 (distharge, 3,230 second-feet); minimum stage recorded, 1.7 feet March
2-8, ‘August 28-81, and September 7 (discharge, 271 second-feet),

1918-1915: Maximum stage recorded 6.3 feet June 2, 1914 (dischvge, 5,690
second-feet); minimum stage recorded, 1.7 feet March 2-8, August 28-31, and
September 7, 1915 (discharge, 271 second-feet),

WINTER FLOW.—Stage-discharge relation not affected by ice, the formation of ‘which °
is evidently prevented by hot springs above the gage

Diversiona.—None above station.

REeguraTION.~None.

Accuracy,—Stage-discharge relation permanent. Gageread tohali tanths twice dinly
Gage-height record fairly satisfactory. Rating curve well defined bétween 250 and
5,000 sscond-feet by measurements made in 1916 and 1917, Discharge ascertained
by applying mean daily gage heights to ratingtable. Records published herewith
supersede those previously published and are rated good.

CooreraTion . —Gage-height record furnished by superintendent of Yellowstone Na-
tional Park.

" The following discharge measurement was made by A. W. Harrington:

Septembar 13, 1915: Gage height, 1.80 feet; discharge, 304 second-feet.

Daily dudmrge, in occomi-{ 1{ Snake River at south boundary of Yellowsto~e National .
Jor ihe years ending Sept. 80, 1918-1915.

Day. June, | Tuly. | Aug. | Sept. Day, June, | July, | 4ng. | Sept.
ser| g7
821 587
Bl M
7% 561
608 861
[:] 587
698 561
870 561
e0| 85
870 535
738 535
68| 510
1 510
641 510
B2l l........
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Daily discharge; in secé)nd—fect of Snake River at south boundary of Yellowstone National
Park for the years ending Sept. 30, 1913-1915—Continued.

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

>
S
&

)

g
)
2
1)

RIS

1913-14.
1 510 510 486 416 561 535 351 821 | 5,510
510 561 486 416 587 486 351 922 | §
510 535 486 416 535 486 1,280 | 5,510
510 510 462 416 510 462 351 | 1,280 ] 5,510
510 486 462 416 510 462 351 | 1,150 | 5,510
510 587 439 416 510 439 3514 1,070 | 4,430
510 587 439 416 510 439 3721 1,110 | 3,400
510 | . 535 439 416 486 416 372 1,700 | 3,400
510 | © 510 439 416 486 394 394 | 2,180 | 3,400
10.......... 510 510 439 416 486 372 304 | 2,600 3,400
.......... 510 535 416 416 372 394 | 2,180 | 3,400
- 510 510 416 394 510 372 46| 1,930 3,230
535 510 394 304 510 372 416 | 2,180 | 3,400
486 416 394 535 351 439 | 2,750 1 3,400
535 462 416 416 535 351 439 2,750 | 3,740
351
351
351
351
330
330
330
330
330

-~

Q@

3

=]
Rl

L2288 23238 238%

510 535 416 535 561 330 821 | 4,080 2,
510 535 416 561 561 330 790 | 4,250 | 2,
510 561 418 587 561 351 758 | 4,430 | 32,
510 535 394 587 vaenan-n 351 698 | 4,430 | 2,
510 510 416 535 |,0eaeond| 351 670 | 4,790 | 2,
510 [.eeuea.| 416 510 {.eveu..e] 351 Loooo..o 5,150 |........
Day. Oct. | Nov, | Dec. | Jan, | Feb. | Mar. | Apr, | May. | June. | July. | Aug. | Sept.
1914-15,
439 330 | 351 480 | 310 535)1,810)1,930 | 1,030 290
439 | 310 351 | 439 271 641 (1,930 (2,180 95%| 462 330
439 | 310| 351! 416| 271 2,050 | 2,450 | 854 | 439 330
439 | 310| 394| 394 | 271 | 956|2,180 | 2,600 | 81| 462 372
416 | 310 394 | 304 | 271{1,1i0|2,180 | 2,750 | 7¢7| 439 351
. \
B s 1 394 | 330 | 304! 304 271(1,280 2,450 |3,070 | 758 | 439 310
Teeeeeann 1,110 | 394 | 394 | 439| 394| 271]1,480 /2,180 |2,450| 798| 418 271
8 eeaeeeaes 1,110 | 394 | . 439 | 430 304 | 271 [1,590{2,180 2,810 698 | 394 200
Qe 1,110 | 304 | 439 | 439 372 290|1,700 | 2,180 | 1,830 | 641 | 351 310
0. .. s 304 | 486 | 439] 351 | 351 {1,700 | 2,310 | 2,180 | 61¢| 351 310
| 1,080 | 394 | 486 | 439| 351 | 351 (1,700 {2,180 | 1,080 | e41| 351 310
120 iaenes 956 | 394 | 48 | 439 351 | 351 !1,500)2,18 |1,810| '64L| 310 310
13, eciianns 887 ] 351 | 486 | 439 351 | 351 |1,480 {2,450 | 1,700 | 587 | 310 310
4. iiiian.. 887 | 351 561| 4389| 351 351 |1,500 2,450 | 1,810 | 561 | 310 310
[ ..| 84| 351 | 5871 439 351 351 |1,480 (2,180 | 1,030 535| 330 310
16 ieiaannns 821 | 351 561| 439 351 {1,280 1,930 12,180 | 510} 330 310
17, i 821 | 351 535| 439 351 1,% 1,810 | 2,450 | 485 | 330
18, e 7 351 | 510 462 3941, 1,700 | 2,450 | 484 | 310 351
19........ Jooann 758 | 351 | 486 | 486 304 | 1,500 11,480 | 2,450 | 517 | 310 351
20...... ceeaens 728 | 351 462 486 394 | 1,700 | 1,380 | 2,180 | 61| 310 351
2l....... ceee...' 698 310 439 | 486 304 | 1,810 11,480 | 2,180 | 587 | 310 394
22, aeanann . 330 | 439 | 486 351 11,08011,480 {2,180 | 535| 310 304
D= SO |64l |+ 304 | 439 488 351 12,180 11,480 | 1,810 | 535 200 | 489
2 eaannas I 64| 416 | 488 361 | 2,310 | 1,590 | 1,700 | 510 200 439
25, iiieeneaeea] B8 372 394|439 351 | 2,190 | 1,480 | 1,700 | 485 ] 200 486
26 ... we-e| 561 [ . 851| 804| 439 351 |1,93011,700 | 1,700 | 587 | 310 | 462
P7 SOOI 535 | 351 439 372 | 2,180 | 1,590 [ 1,700 | 561 | 200 439
28 iiereiaeene-. 5351 :351) 351| 439 394 | 2,050 | 1,480 | 1,380 | 535 | 271 439
e eeraeereeane 535|351 | 351| 439 439 | 1,030 1,% 1,280 | 35| 271 486
30 eiannan .. 48| 351 851 | 439 439 11,700 | 1, 1,030 | 48¢! 271 . 462
3.een.... reewey 489 [l 351 | 439 462 |....ol| L,700 [.o....l| 484 271 |.......
-

NoTE.—No record obtained Aug. 210 Oct, 4, 1914; discharge Oct.‘l-a, 1914, estimated at 1,230 second-feet.

'
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Monthly discharge of Snake River at south boundary of Yellowstone National P irk for the
years ending Sept. 30, 1913-1915.

[Drainage ares, 490 square miles,]

Discharge in second-feet. Run-off.
Month. - ver | Depthin | m'
Maximum. | Minimum. | Mean. | s clies on | Tota In )

g;fgf d:gg:ge acre-foet.
) 2.57 67,100 | A,
3.43 3.95 107,000 | A,
88 2.17 5¢, 800 .
1.40 36,400 | A.

...................... 262,000
1.06 1.22 32,000 | A.
1.05 1.17 30,700 | A.
.873 1.01 26,300 | A,
.910 1.05 27,400 | A.
1.08 1.12 20,400 | A,
773 .80 3,300 | A.
1.09 1.22 31,900 | A.
6.29 7.25 189,000 | B.
7.53 8.40 | 230,000 | B.
2.24 2.58 67,600 | B.

...................... 677, 000
1.7 2.02 57,800 | B.
November. . 767 .88 22,400 | B,
December. 587 310 424 865 1.00 26,100 | B.
January.. 486 351 436 890 1.03 2¢, 800 | B.
February. 439 310 356 727 .78 19,800 | B,
March... 462 271 347 708 .82 2,300 | B,
April. 2,310 535 1,560 3.18 3.55 92,800 | B.
¥.- 2,450 1,380 1,880 3.84 4.43 116,000 | B.
June.. 3, 1,030 | 2j050| 418 4.66| 122,000 | B.
July.. 1, 4 621 | 1.27 1.46 38200 | B.
August. ... 2711 342 .698 .80 27,000 | B.
September 486 271 362 .739 .82 27,500 | B.

THe Year......mueen-.. 3,070 2n 802 | 164 2221 587,000

JACKSON LAKE AT MORAN, WYO.

Location.—In sec. 18, T. 45 N., R. 114 W., a short distance above gates at outlet of
lake at Moran, Lincoln County.

RECORDS AVAILABLE.—June 1, 1909, to September 30, 1915. Records for years
1909 and 1910 fragmentary.

Gace.—Inclined staff on right shore just below the engineers’ cottage; ze*o of gage
6,700 feet above sea level.

CooreraTiON.—Gage-height record furnished by United States Recla.mauon Service.

45725°—18—wsp 413——2
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Daily gage height, in feet, of Jackson Lake at Moran, Wyo., for the yea~ ending Sept.

80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar, | Apr. [ May. | June. | Julr. | Aug. | Sept.
38.60 | 39.45 | 40.80 | 45.45 | 51.80 | 40.65 | 41.76 | 33.90

38.60 | 39.50 | 40.85 | 45.67 | 52.30 | 49,10 | 41.43 | 33.84

38.60 | 39.55 | 40.90 | 45.80 | 52.50 | 48.60 | 41.13 | 33.86

38.60 | 39.60 | 41.05 | 46.00 | 52.75 | 48.00 | 40.69 | 33.88

38.60 | 39.65 | 41.10 | 46.05 | 52.85 | 47.40 | 40.05 | 33.85

38.60 | 39.70 | 41.65 | 46.18 | 52.90 | 46.90 | 39.40 | 33.82

38.60 | 39.75 | 41.70 | 46.40 | 52.90 | 46.30 | 38.80 | 33.77

38.60 | 39.80 | 41.75 | 46.40 | 53.10 | 45.75 | 38.15 | 33.7L

38.60 | 39.85 | 41.80 | 46.50 | 53.35 | 45.25 | 37.62 | 33.66

38.65 | 39.85 | 41.85 | 46.75 | 53.70 | 45.00 | 37.04 | 33.62

. 38.70 | 39.90 | 41.94 | 46.85 | 53.90 | 44.95 | 36.67 | 33.59

. 38.75( 39.95 | 42.00 | 47.05 | 54.00 | 44,85 | 36.30 | 33.54

. 38,80 | 40.00 | 42.05 | 47.30 | 53.95 | 44.75 | 36.23 | 33.50
39. 00 38.80 | 40.05 42\15 47.60 | 53.95 | 44.65 | 36.15 | 33.44
39. 00 38.85 | 40.05 | 42.28 | 47.90 | 53.95 | 44.60 | 35.91 | 33.40
39.00 | 38.00 | 38.90 | 40.10 | 42.43 | 48.00 | 53.90 | 44.55 ) 35.65 | 33.38
39.00 | 38.60 | 38.95 | 40.15 | 42.58 | 48.20 | 53.90 | 44.50 | 35.45 | 33.35
39.00 | 38.55 ( 39.05 | 40.20 | 42.73 | 48.45 | 54.00 | 44.45 | 35.34 | 33.32
39.00 | 38.50 | 30.00 | 40.25 | 42.94 | 48.70 | 54.00 ; 44.10 | 35.10 | 33.30
39.00 | 38.50 | 39.05 | 40.30 | 43.123 | 49.00 | 54,00 | 43.90 | 34.95 | 33.27
38.95 | 38.50 | 39.10 | 40.35 | 43.48 | 49.15 | 54.00 | 43.65 } 34.80 | 33.25
38,95 | 38.50 | 39.20 | 40.40 | 43.60 | 49.35 | 53.90 | 43.45 1 34.70 | 33. 23
38.95 | 38.45 | 30.25 | 40.45 | 43.80 | 49.65 | 53.85 | 43.20 | 34.60 | 33.20
38.90 | 38.45 | 39.30 | 40.50 .98 | 40.80 | 53.80 | 42.95 | 34,50 | 33.19
38.90 | 38.45 | 39.30 | 40.55 | 44.15 | 50.00 | §3.40 | 42.70 | 34.45 | 33,22
38.90 | 38.45 | 39.35 | 40.60 | 44.33 | 50,20 | 53.00 | 42,55 | 34.33 | 33.24
38.85 | 38.50 [ 39.40 | 40.60 | 44.65 | 50.45 | 52.50 | 42,58 | 34.22 | 33.34
38,85 | 38.50 | 39.40 | 40.65 | 44.67 | 50.70 | 51.60 | 42.59 | 34.18 | 33.44
38.85 | 38.56 {....... 40.70 | 44.95 | 50.90 | 50.95 | 42,54 | 34.10 | 33.40
38.85 | 38.60 |....... 40.70 | 45.20 | 51.00 | 50.30 | 42.30 | 34.02 | 33.38
38,85 | 38.60 |....... 40.70 |.......] 51.20 |....... 42,09 | 33.95 |.......

Nore.—Add 6,700 feet to reduced these gage heights to sea-level datum.

SNAKE RIVER NEAR MORAN, WYO.

Locamion.—In sec, 17, T. 45 N, R. 114 W., about 1} miles below Moran post office,
Lincoln county, and United States Reclamation Service dam at outlet of Jack-
son Lake. No important trlbutaries between dam and statiom.

DRAINAGE AREA.—820 square miles,

RECORDS AVAILABLE.—September 21, 1903, to Spetember 30, 1915,

Gage.—Inclined staff on left bank; datum lowered 1.0 foot on July 2¢. 1915. Read
by employees of United States Reclamation Service. ,

DISCHARGE MEASUREMENTS.—Made from cable about 100 feet below~ gage or by
wading. .

CHANNEL AND CONTROL. —Bed composed of gravel and boulders; control practically
permanent.

WINTER FLOW. -—Stage-dmcharge relation not affected by ice during year.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.75 feet at 2
p. m., June 27 (discharge 9.610 second-feet); minimum stage recorded —0.50 foot
on different days during October, January, February, and March (discharge
28 second-feet.

1903-1915: Maximum stage recorded 8.8 feet July 6, 1910 (divcharge 12,100
second-feet); (no flow during a few days in 1907 and 1909, when gstes in Jackson
Lake dam were closed). ,

Drversions.—No diversions between dam and station and practicall~ none above .
Jackson Lake. ,

ReguratioNn.—Flow controlled by operation of gates in Jackson Lake dam. Storage
capacity of reservoir in 1915 about 400,000 acre-feet.
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Accuracy.—Stage-discharge relation constant during year. Rating curve well de-
fined between 50 and 8,000 second-feet. Discharge ascertained by applying
mean daily gage heights to rating table. Records good except those for low
water in February, March. and April, which are somewhat uncertain.

CoorERATION.—Gage-height record furnished by United States Reclamation Serv-
ice. '

The following discharge measurement was made by Robert Follansbee:
July 23, 1915: Gage height, 3.93 feet; discharge 3,210 second-feet.

Daily discharge, in second-feet, of Snake Rwer near Moran, Wyo .y Jor the yea~ ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
35 840 870 555 28 28 34 114 132 | 8,300 | 3,920 912
36 840 670 566 28 3 118 132 | 8,120 | 3,980 875
37| 80| 670! 556 28 28 34| 120 2,030 | 7,950 | 3,830 875
38 840 670 555 28 28 34 123 | 2,030 | 7,950 { 3,8R0 912
38| 840 60| 555 28 28 34| 1252160 | 7,780 | 6,230 875
38 840 670 555 28 28 41 127 | 2,160 | 7,780 | 6,230 840
38 840 870 555 28 28 41 127 980 | 7,780 | 6,000 840
38 840 670 555 28 28 41 127 39 | 7,600 | 5,900 805
38 805 555 28 28 41 127 39 ) 7,420 | 5,740 ] 770
38 805 610 556 28 28 41 127 35 | 3,090 | 4,920 735
38 805 610 555 28 28 46 127 1 2,280 | 2,680 | 4,440 735
34 805 610 535 28 28 50 127 1 3,090 | 2,810 | 3,980 702
34 770 610 555 28 28 56 127 | 2,680 | 2,810 | 3,680 670
34 770 582 555 28 28 61 127 | 2, 2,810 | 3,240 670
34 770 582 555 28 28| - 68 127 | 2,160 | 2,280 2,8]:0 640
34 770 582 5566 28 28 74 127 | 2,160 ) 2,280 | 2,540 610
34| 70| 582 565 28 28 82| 127 2,160 | 2,280 | 2,410 610
34 735 582 5565 28 28 87 132 | 2,160 | 2,280 | 2,160 610
33| 75| 582 555 28 28 90 | 132 2,540 | 3,240 | 2,020 582
32 735 582 565 28 28 94 138 | 2,810 | 3,240 | 1,800 555
30] 702|1,110| 585 28| 28| 100| 1382950 3,380 1,680 555
29 702 | 1,110 555 28 28 105 146 | 3,680 | 3,240 | 1,500 528
28 702 565 555 28 28 109 146 | 3,000 | 3,240 | 1,380 528
28 702 565 555 28 28 114 146 | 4,760 | 38,240 | 1,380 528

500 670 555 5551 28 28 114 146 | 7,080 | 3,000 | 1,270 528
702 670 556 28| 114 | 146 8,480 2,540 | 1,200 582
805 640 28 114 132 | 9,520 990 | 1,200 640
840 | 670 34| 14| 132]9,350( 1,381,110 640
840 | 670 34 114 132 | 9,350 | 1,380 | 1,000 840
840 670 34 114 149 | 9,180 | 3,380 950 610
840 |....... 34 ...... 132 |....... 3,980 950 {..... .o

Nore.—Discharge interpolated Oect. 1-3.

Monthly discharge of Snake River near Moran, Wyo., for the year ending Sept. 20, 1915.

. Discharge in second-feet. Run-o% Acote
Month, (tetalin o, 0
Maximum. | Minimum, | Mean, | 8CTe-feet).
840 28 200 12,300 | B.
840 640 760 45,200 A,
1,110 555| 636 30,100 | A.
5 28 473 20,100 | B.
28 28 28.0 " D.
34 28 28.8 1,770 | D.
114 34 72.2 4,360 | -C.
140 114 131 8,000 | B.
9,520 35| 3,400 202,000 | B.
8, 990 | 4,200 258,000 | A,
6,230 950 | 3,020 186,000 | A.
I 528 | 687 40,900 | A.
The FOaT . . e eeemenecamrameeeeeeeeeeeereeaan 9,520 28| 1,150 828,000
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SNAKE RIVER NEAR HEISE, IDAHO.

LocarioNn.—In sec. 5, T. 3 N., R. 41 E., about 600 feet above the Anderson dam,
Bonneville County, 3 miles above Heise and 25 miles below the station formerly
maintained near Lyon. Several small creeks enter between the two stations.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 25, 1910, to September 30, 1915.

Gage.—Friez water-stage recorder on left bank; installed July 8, 1913, and referred
to vertical staff gage. Observer, Parley Byington.

DISCHARGE MEASUREMENTS.—Made from cable about 100 feet below gage.

CHANNEL AND coNTROL.—Bed composed of coarse gravel and cobbler: two channels
at low and medium stages. Control formed by crest of Andersor dam, which is
a fairly permanent crib and rock structure. Stage-discharge relation affected at
times by repair work on dam and injury to crest caused by ice #ud high water.

WINTER FLOW.—Stage-discharge relation seriously affected by ice; ohservations dis-
continued during winter.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, from water-stage
recorder, 6.15 feet at 4 a. m. June 28 (discharge, 17,100 second-feet); minimum
stage recorded, 1.1 feet at 10 a. m. March 10 (discharge, 2,180 seccnd-feet).

1910-1915: Maximum stage recorded, 10.35: feet on June 16 and 17, 1911 (dis-
charge, 36,000 second-feet); minimum stage March 16, 1915.

Diversions.—No large diversions above station. Small ditch of akout 20 second-
feet capacity diverts just above the station.

ReauraTioNn.—Flow is controlled to a large extent by storage in Jackson Lake
reservoir.

Accuracy.—Stage-discharge relation practically permanent except when affected
byice. Rating curve well defined between 2,200 and 27,000 second-feet. Water-
stage recorder not in operation continuously and one reading a day was obtained
on staff gage except December 9 to February 21. Daily dischage ascertained
by applying mean daily gage heights to rating table. Records gend.

Discharge measurements of Snake River near Heise, Idaho, during the yewr ending Sept.

30, 1915.
Gage Dis- Gage Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. Sec. ft. Feet. | Sec.-fi.
Mar. 19 | G. C. Baldwin....... 1.25 2,320 || July 8{ G.C.Baldwin....... 5.52 | 15,000
May 30 | A. W. Harrington.... 4.13 9,340 || Sept. 19 | A. W. Harrington.... 2.08 3,840
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Daily discharge, in second-feet, of Snake River near Heise, Idaho, for the yewr ending

SNAKE RIVER BASIN.

-
-

Sept. 30, 1915.

Day. Oct. { Nov. | Dec. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
220 | 4,680 8,640 | 10,300 | 16,500 | 7,680 4,010
230 | 4,440 8,000 | 12,500 | 16,100 | 8,001 | 4,010
440 | 4,440 7,060 | 12,900 | 16,100 | 8,000 | 4,220
40 | 4,440 6,200 | 12,500 | 15,300 | 7,6%0 | 4,680
560 | 4,440 5,920 | 12,200 | 14,900 | 8,370 | 4,680
680 | 4,440 5,790 | 12,500 | 14,500 | 10,300 | 4,440
680 | 4,440 5,530 | 11,800 | 14,900 | 9,990 | 4,220
680 | 4,440 5,400 | 11,100 | 14,500 | 10,300 | 4,120

4,440 | 4,220 5,400 | 9,990 | 14,500 { 9,900 | 4,120
4,40 4,200 5,660 | 10,300 | 14,500 | 9,3r2 [ 4,010
4,680 | 4,220 6,200 9,990 | 11,800 | 8,9 | 4,010
4,560 | 4,220 6,200 | 9,640 | 9,640 | 832 | 4,120
4,440 | 4,220 6,200 | 10,700 | 9,990 | 7,670 | 4,120
4,440 | 4,220 7,060 | 10,700 | 9,990 | 7,370 | 4,010
4,440 | 4,010 7,680 | 9, 9,300 | 7,00 | 3,900
4,440 | 4,010 6,200 | 7,060 | 9,640 | 8,640 | 6,770 | 3,800
4,440 [ 3,800 6,480 | 6,450 | 9,640 8,000| 6,40 | 3,800
4,440 | 3,800 6,480 | 7,080 | 10,300 | 7,680 | 5,920 ( 3,700
4,440 | 3,800 6,770 | 8,640 | 10,700 | 7,370 | 5790 | 3,700
4,440 | 3,600 7,370 | 8,320 | 10,700 | 7,680 | 5,530 | 3,700
4,440 | 3,600 8,000 | 8,320 10,700 | 7,680 | 520 3,600
4,220 | 4,010 8,320 | 8,970 | 10,700 | 8,000 | 507 | 3,600
4,220 | 4,010 8,000 | 8,640 | 11,400 | 7.680 | 4,9'0| 3,600
4,010 | - 3,600 7,870 | 8,640 | 11,400 { 7,680 | 4,90 3,600
4,010 | 3,600 |........ 6,770 | 9,300 | 13,300 | 7,680 | 4,90 | 3,600
600 6,770 | 9,990 | 15,700 | 7,870 | 4,6 | 4,310

600 770 | 9,640 | 16,900 | 6,770 | 4,530 | & 400

600 ) 8,970 | 16,900 | 5,790 | 4,44 | 5,030

7,370 970 | 16,500 | 5,920 | 4,20 | 4,560

8320 | 9,300 | 16,500 | 5,790 | 4,220 | 4,440

S OO rerenes| 9,800 [...o.. .| 870 40 ...l

Note.—Water stage recorder not in operation Oct. 1 to Mar. 19 and Aug. 29 to S%)t. 7;_stae observed

on staff gage. Discharge interpolated Oct. 5, 12, 16, 19, 26-28, Nov. 26, Dec. 5, Feb. Mar. 11, 14, and

%;in eg e %o esFtkga;fd from fragmentary gage-heigﬁt graph June ﬁ3—25, 20 and Ju.iy . Nc record ob-
ac. eb. 21.

Monthly discharge of Snake River near Heise, Idaho, for the year ending Sept. 80, 1915.

Discharge in second-feet.

Run-off
Month, (total in ‘:gg;,"
| Maximum. | Minimum. | Mean. acre-feat).
October....ceanneenaan.... e rrieeaneenaaa 4,680 4,010 4,440 273 000 | A.
4,680 3600 [ 4,040 | 240 000 | A.
3,800 3,600 | 3,620 57,500 | B.
2,300 2,300 [ 2300 310900 | A.
3,140 2180 | 2460 |  151.000 | A.
8,320 3,050 5650 336 000 | A.
9,990 5400 | 7,570 ,000 | A,
16,900 9,640 | 15,900 [ 708'000 | A.
16,500 5790 | 10,300 | 633 000 | A.
10,300 4010 6,790 | 418 000 | A.
T 5, 400 3,600 | 4,100| 244 000 | A.

NotE.—See footnote to\table of daily discharge, \
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SNAKE RIVER NEAR SHELLEY, IDAHO.

Locarron.—In sec. 17, T. 1 N., R. 37 E., about one-fourth mile upstream from the
Woodville highway bridge and 3 miles north of Shelley, Bingham County.

DrAamNAGE ArREA.—Not measured.

RECORDS AVAILABLE.—March 18, 1915, to September 30, 1915.

Gage.—Friez water-stage recorder on right bank; standard hook grge in float well,
and combination vertical and inclined staff gage outside. James Fugal, observer,

DiscHARGE MEASUREMENTS.—Made from the Woodville bridge.

CHANNEL AND coNTROL.—Control is a lava rock reef extending across the channel
about 500 feet below gage. Banks high and clean at the gage and control.

WINTER FLOW.—Stage-discharge relation probably seriously affected by ice.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
9.6 feet at 9 p. m. June 4 (discharge, 15,400 second-feet); minimum stage from
recorder, 4.88 feet at 4 a. m September 2 (discharge, 1,800 second-feet).

Diversions.—Numerous diversions in the Idaho Falls district above the station
appropriate practically the entire normal summer flow of the river.

RecuraTioN.—Natural flow during the irrigation season is augmented by the release
of stored flood waters from Jackson Lake for use on Minidoka project.

Accuracy.—Stage-discharge relation practically permanent. Ratirx curve referred
to hook gage well defined between 1,900 and 12,000 second-feet. Daily discharge
ascertained by applying to rating table mean daily gage heights determined by
inspection of gage-height graph. Records good.

Discharge measurements of Snake River near Shelley, Idoho, during the year ending Sept.

30, 1915.
Gage Dis- G Dis-
Date. Made by— height. | charge. || D3te- Made by— height. | charge.

Feet. Sec.ft. ft.
Mar. 18 | Baldwinand Roush.. 5.93 3,510 || July 10 , 480
23 | L. W. Roush......... 5.85 3,220 18 .. , 300
ﬁr. 20| G.C. Baldwin....... 7.49 7,870 29 d . , 040
y 29| A. W. Harrington.... 8.34 10,900 || Sept. 20 | A. W. Harrington.... 5.44 2,450
June 1])..... [+ 1 Y 8.19 10,300

Nore.—All gage heights referred to hook gage in float well,
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Daily discharge, in second-feet, of Snake River near Shelley, Idaho, for the year ending
: Sept. 30, 1915. .

Day. Mar. | Apr. | May. | June. | July.

Aug. | Bept.

| P AR 3,760 | 8,340 | 10,400 | 8,840 | 2,180 | 1,960
8,680 | 11,400 | 8,340 | 2,740 1,860

) 14,300 | &,510] 3,160 | 1,880

7,530 | 15,100 | 8,510 | 3,320 3,010

6, 15,100 | 8,020 | 3,230 2,280

6,420 | 14,700 | 7,690 | 3,580 2,530

6,120 | 13,900 | 7,850 | 4,800 2,510

5,670 | 12,800 | &,020 | 5,000 | 2,480

5, 11,400 | 8,020 | 4,800 , 430

5,000 | 10,400 | 8,020 | 4,120 | 2,430

5,000 | 9,680 8,020 4,200 2,380

5,230 | 9,010 | 6,730 | 4,260 | 2,400

5,380 | 8,510 5,520| 3,870 | 2,620

5,520 | 8,510 | 5,000 3,750 2,650

6,420 | 7,690 | 4,660 | 3,750 | 2,650

7,200 |, 6,420 | 4,260 | 3,870 2,620

,890 | 5,520 | 3, 2, 2,600

6,270 | 4,940 | 3,140 | 2,630 | 2,550

6,800 | 4,800 2,780 | 2,560 | 2,500

8,340 | 4,940 | 2,460 | 2,560 | 2,460

8,340 | 8,680 ! 4,800| 2,370 2,430 | 2,450
8,680 | 0,010 | 4,660 | 2,280} 2,480 2,320
9,010 | 9,680 | 4,530 | 2,250 | 32,710 2,250
9,010 | 10,000 | 4,530 | 2,180 | 2,780 | 2,250
8,340 | 10,000 | 4,800 | 2,140 | 2,840 | 2,340
8,020 | 10,700 | 5,820 | 3,210 2,860 | 2,370
7,530 | 11,400 | 7,850 | 2,370 | 2,860 | 2,710
7,200 | 11,100 | 9,010 | 2,380 | 2,740 | 8,600
7,040 | 10,700 | 9,010 | 3,020 | 2,630 | 4,120
7,530 | 10,400 680 | 2,020 2,260 4,120
........ 10,400 |.au.ee..| 1,980 | 2,080 |........

Note.—Discharge Mar. 19 and Sept. 19 interpolated on account of lack of gage heights.

Monthly discharge of Snake River near Shelley, Idaho, for the year ending Sept. 80, 1915.

Discharge in second-fest. Funoff |,
Month. (otalin 1oy o0
Maximum. | Minimum. | Mean, | 8c7e-feet).

4,000 3,380 | 3,500 97,200 | A.
9,010 3620 6,440 ;000 | Al
11,400 5090 | 7,860 483,000 | A.
15,100 £530| 8,770| 522,000 | A.
)840 1,090 | 4,930 ;000 | A.
5,090 2,080 | 3,230 | 199,000 | A.
4,000 1,860 | 2,540) 151,000 | A.

The period. . .ccueeeeeeececnnecnseacncceranaales cesnae FR N P PO 2, 140, 000
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SNAKE RIVER AT FIRTH, IDAHO.

LocaTion.—In sec. 24, T. 1 8., R. 36 E., 200 feet below county bridg=, about three-
fourths mile north of Firth, Bingham County, about 10 miles dovnstream from
‘Woodville bridge.

DrAINAGE AREA.—Not measured. w

REcorRDS AvamaBLE.—October 1, 1914, to May 15, 1915, when the s*ation was dis-
continued. Records at this station are comparable with those at the station
near Shelley established March 18, 1915.

Gaae.—Inclined staff on right bank; read by G. W. Cederberg.

DISOHARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CONTROL.—One channel except at extreme high stages. Control is a
gravel bar; permanent during period of record. -

WINTER FLOW.—Stage-discharge relation seriously affected by ice December to March.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 6.2
feet at 6 a. m. and 5 p. m., April 23 (discharge, 9,350 second-feet); minimum
stage 3.9 feet at 11 a. m. December 16 (stage-discharge relation affected by ice,
discharge less than 3,000 second-feet). .

Drversions.—Practically all the natural summer flow is diverted above the station.

REaurATION.—During irrigation season water is released from Jackson Lake reservoir
for use on the Minidoka project.

Accuraoy.—Stage-discharge relation constant except from December 13 to March 7,
when it was affected by ice. Rating curve well defined between 3,000 and 12,000
second-feet. Gage read to half tenths twice daily. Daily discharge ascertained
by applying mean gage heights to rating table. Records, except ttose for winter,

Discharge masm'mnts of Snake River at Firth, Idaho, during the period Sept. 28, 1914,
to May 28, 1915.

Date. Made by— | 3288 | DI | Date. Made by— | poage | Dl
Feet. | Sec-ft.

G. C, Baldwin. . 4.17 3,380

..... d0..unrreneninen]  5.72| 7,450

KW Harringion..|  6.63| 11,800

Daily discharge, in second-feet, of Snake River at Firth, Idaho, for the year ending Sept.

30, 1915.

Day.| Oct, | Nov. | Dec. | Mar. | Apr. | May Day. | Oct. | Nov, | Dec. | Mar. | Apr. | May,
1....] 5,330 | 5,900 | 5,330 3,450 | 7,850 || 16....| 5,900 | 5,610
...} 5,330 | 5,900 | 4,310 13,450 | 8,960 || 17....| 5,900 | 5,330
3....1 5,330 | 5,200 | 4,800 |. 13,450 | 8580 || 18....| 5,900 | 4,800
....| 5,900 | 5,900 | 5,060 |. .| 3,860 7,850 || 19....| 5,900 | 5,330
-...| 6,200 | 5,900 | 5,330 | 4,550 | 7,160 |} 20...-] 6,510 | 5,330
.] 6,200 | 5,900 | 5,060 4,800 | 6,510 || 21....] 6,510 | 5,330
6,510 | 5,900 | 5,060 |. .1 4,800 | 6,200 || 22....{ 6,510 | 5,330
6,510 | 5,900 | 4,800 4,550 | 5,610 || 23...} 6,200 | 5,330
6,510 | 5,900 | 4,800 4,550 | 5,330 || 24....] 5,900 | 5,330
6,200 | 5,900 | 4,080 4,800 | 4,800 || 25....} 5,900 | 5,330
.| 5,900 | 5,610 | 4,310 4,800 | 4,800 || 26....] 5,900 | 5,330
.| 6,200 | 5,610 | 3,650 5,060 | 5,060 || 27.._.| 5,900 | 5,330
.| 6,510 . 5,330 | 5,060 || 28-...] 5,900 | 5,330
-| 6,200 5,330 | 5,330 || 20....] 5,900 | 5,060 |.
5,900 5,900 | 5,900 | 30....] 5,900 | 5,330
31....1 5900 |..e....

Norte,—Stage-discharge relation affected by ice Dec, 13 to Mar. 7. Mean discharg? estimated from
observer’s notes, climatic data, and records of flow at other stations on Snake River as frllows: Dec, 13-31
3,140 second-feet; Jan. 1 to Mar. 7, 3,300 second-feet.
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Monthly discharge of Snake River at Firth, Idaho, for the year ending Sept. $°. 1915.

i -feet.
Discharge in second-feet Run-ff ]
Month, " (totslin Accu
acre-fwt), |-
. Maximum. | Minimum. | Mean. .
[81170) 1T 6,510 5,330 6,040 377,000 [ A,
NOVEmber. . oo\ iiiieiieceeceinececnanaeannannns 3 4,800 5,550 330,000 [ A,
December . . 5,330 |ueeurnnnnnndd 3,750 | 231,000 | B.
January. 3,300 202, C.
Fobruary Zao | 182,000 | C.
March 3,370 | 207, B.
April.. . 3 - 6,230 377,000 | A.
May i8I0l 960 ' 6,330 [ - 187,000 | A,
The Period . «ueeveenneneniiiiiinneiemiccceacefomanencneoocniiiicisonnneannes 2, 08f, 000

NoTE,—See footnote to table of daily discharge.

SNAKE RIVER NEAR BLAGKFOOT IDAHO.

Location.~—Insec. 31, T.38,,R. 34 E,, a.bout one-fourth mile below mouth of Black-
foot River and 14 miles southwest of Blackfoot, Bingham County. Blackfoot
River is the only large tributary between the station and the mouth of Henrys
Fork, about 60 miles above. Portneuf and Bannock rivers, together with about
2,500 second-feet of spring water, enter between this station and that et Neeley.

DraNAGE AREA.—Not measured.

REecorps AvarLaBrLE.—June 6, 1910, to September 30, 1915.

Gage.—Friez water -stage recorder on right bank; installed July 6, 1913. at same
location and datum as staff gage installed October 1, 1912. Original gage used
June 6, 1910, to September 30, 1912, was 50 feet above present site. Datum of
gage raised 0.06 foot on June 25, 1911, and 0.03 foot on October 1,1912, when new
staff was installed. Observer, James A. Clough.

DiscrArGE MEASUREMENTS.—Made from cable about 50 feet above gave or by
wading.

CHANNEL AND coNTrROL.—Bed composed of very coarse gravel; two chann~ls at low
and three at medium stages. Control shifts slightly during high water but was
permanent during 1915.

'WinteR Frow.—Floating ice sometimes present for short periods; stage-ischarge
relation apparently not affected.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year 8. 55 feet at 6 a. m.
June 5 (discharge, 15,800 second-feet); minimum stage recorded, 1.98 feet at
5 p. m. July 27 (discharge 388 second-feet).

1910-1915: Maximum stage recorded 12.68 feet at noon June 8, 1914 (discharge
35,600 second-feet); minimum stage 1.89 feet August 11 and 15, 1910 (discharge,
238 second-feet).

Drversions.—Practically all the natural summer flow diverted above the station.

Reavrarion.—Flow regulated by storage in Jackson Lake reservoir and also by
storage in Blackfoot-Marsh reservoir on Blackfoot River. Practically all of
present summer flow iz released water from these reservoirs.

Accuracy.—Btage-discharge relation permanent during year. Rating c~rve well
defined between 400 and 20,000 second-feet. Operation of water-stags recorder
satisfactory except as noted in footnote to table of daily discharge. Discharge
ascertained by applying to rating table mean daily gage heights ob*ained by
inspection of gage-height graph October 1 to July 19, August 4 to 28, and Sep-
tember 13 to 30; July 20 to August 3, gage heights derived from graph drawn
through daily staff-gage readings; August 29 to September 12 gage height= obtained
by one reading a day. Records good throughout year.
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Discharge measurements of Snake River mear Blackfoot, Idaho, during the year ending

Sept. 30, 1915.

Date. Made by— h(:i;ﬁ. ch]s)j'sge. Date. Made by— hsig 4 ch];rize.
Feet Sec.ft. , Feet. | Sec.ft
Mar. 25 4.51 3,130 || July 12| G.C, Baldwin........ 5.90 6,200
Apr. 22 o 6.41 7,610 {| Aug. 1 .....do........... 2.02 407
May 25| A. W. Harrington.. 7.06 9,730 || Sept. 9 | A. W. Harrington.... 2.83 1,130
July 12 | G. C. Baldwin........ 5.95 6,

Daily discharge, in second-feet, of Snake River near Blackfoot, Idaho, for thé year ending

Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
6,100 | 5,250 | 3,880 | 3,600 | 3,700 | 3,600 | 6,760 [10,200 | 6,620 | 419 604

6,100 | 5,020 | 3, 3,700 | 3,700 | 3,420 | 7,760 (10,600 | 6,900 | 642 532

6,230 | 5,140 | 3,880 | 3,790 | 3,790 | 3,420 | 7,760 |13,400 ' 6,490 | 1,430 498

6,230 | 5,370 | 3,880 | 3,790 | 3,700 | 3, 7,180 15,100 | 6,490 | 1,750 532

6,100 | 5,480 | 3,700 | 3,600 | 3,600 | 4,180 | 6,620 |15,600 | 6,360 | 2,030 604

6,100 | 5,370 | 3,600 | 3,600 | 3,600 | 4,800 | 5,980 (15,100 | 6,230 | 1,900 844

6,100 | 5,370 | 3, 3,420 | 3,700 | 4,920 | 5,480 (15,100 | 6,100 | 2,840 978

6,100 | 5, 3, 3,160 | 3,700 | 4,590 | 5,020 {13,800 | 6,230 | 3,700 978

6,100 | 4,920 | 3,790 | 3,080 | 3,600 | 4, 4,590 (12,200 | 6,230 | 3,980 [ 1,120

5,980 | 4, 3,700 | 3,250 | 3,520 | 4,700 | 4,080 |10,600 | 6,490 | 4,180 | 1,170

5,850 | 3,880 | 3,880 | 3,340 | 3,420 | 4,800 | 3,880 | 9,180 | 6,620 | 3,600 | 1,120

5,850 { 4,080 | 4,080 | 3,420 | 3,340 | 4,920 | 3,880 { 7,910 | 6,100 | 3,250 | 1,020

5,850 | 3,700 { 3,880 | 37420 | 3,340 | 5,140 | 4,080 | 7,320 | 4,700 | 2,450 | 1,380

5,850 | 4,180 | 4,080 | 3,520 | 3,340 | 5,140 | 4,180 | 6,760 | 3, 2,100 | 1,510

5,850 | 3,980 | 3,880 | 3,520 | 3,340 | 5,370 | 4,700 | 6,230 | 3,420 | 2,240 | 1,620

5,720 | 3,080 | 3,790 | 3,520 | 3,340 | 5,850 | 5,600 | 5,020 | 2,680 | 2,600 | 1,640

17 5,720 [15,370 | 2,840 | 3,600 | 3,520 | 3, 6,360 | 5,850 | 3,880 | 2,030 | 2,380 | 1,690
850 | 5,250 | 3,080 | 3,600 | 3,420 | 3,250 | 6,900 | 5,250 | 3,160 | 1,660 | 1,680 | 1,630

5,480 | 2,920 | 3,340 | 37520 | 3,250 | 6,900 | 5,020 | 2,680 | 1,430 | 1,420 | 1,630

5,480 | 2,920 | 3,250 | 3,700 ! 3,250 | 7,040 | 6,360 | 2,520 | 1,170 | 1,450 } 1,560

5,480 | 3,000 | 3,420 | 3,790 | 3,250 | 7,320 | 7,460 | 2,600 | 968 | 1,620 | 1,540

5,250 | 2,840 | 3,340 | 3,790 | 3,160 | 7,610 | 7,910 | 2,450 | 794 | 1,450 | 1,530

5,370 | 2,920 | 3,340 | 3,790 | 3,160 | 8,530 | 8, 2,160 | 688 |1,600| 1,510

5,250 | 2,840 642 | 1,840 | 1,500

5,250 | 2,920 546 | 1,840 | 1,540

5,250 | 3,160 438 | 1,840 | 1,840

5,250 | 3,420 388 | 1,720 | 2,300

5,250 | 3,600 604 | 1,800 [ 3,080

5,250 | 3,420 _ 696 | 1,170 | 3,880

: 5,250 | 8,790 597 833 | 4,080
Bl.iiiiienaeead 5,080 1L L0 3,780 | 3,700 |.......| 3,600 {.......}10,200 |.......| 445 720 {.......

Nore.~Distharge estimated July 28 and Aug. 2 and 3 on account of rapidly changing stage.
Monthly discharge of Snake River near Blackfoot, Idaho, for the year ending Sept. 30, 1915.

Discharge in nd-feet.
ge in second-feet Run-off roon.
Month. - (total in rac
N acre-feet). ¥
Maximum. | Minimaum. | Mean.
6,360 4,920 5,917 | 363,000 | A.
6,230 5,250 5,68) 338,000 | A.
5, 480 2,840 3,92) 241,000 | B.
4,080 2,880 3,57) 220,000 | B.
3,880 3,080 3,57} 198,000 | A.
3,790 , 160 3,431 211,000 | A.
8,530 3,420 5,761 | 343,000 | A.
11,000 3,880 7,00) 430,000 | A.
15,600 2,030 7,48) 445,000 | A.
6,900 388 3,38) 208,000 | A.
4,180 419 2,011 124,000 | A,
4,080 498 1,52 90,400 | A.
THe Year. ..cuertveeeiciacanercinnecnaanan- 15,600 388 4,447 | 3,210,000
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' BNAKE RIVER AT NEELEY, IDAHO.

Locatton.—In sec. 11, T. 8 8., R. 30 E., half a mile north of Neeley post office, Fower
County, 4 miles southwest of American Falls, and about 32 miles above the Mini-
doka dam. Portneuf and Bannock rivers and about 2,500 second-feet of spring
water enter Snake River between the Blackfoot gaging sta,t.lon and Neeley, Raft
River enters about 18 miles below Neeley.

Dranage arEa.—Not measured.

- RECORDS AVAILABLE.—March 17, 1906, to September 30, 1915.

Gace.—Friez water-stage recorder installed August 8, 1910, on left bark at site of

staff gage originally used. ‘

DiscHARGE MEASUREMENTS.—Made from cable at gage.

CHANNEL AND cONTROL.—Control is of lava rock, probably partly overlain with
coarse gravel; permanent during 1915. Bed of river at measuring section is
rough, especially near right bank. Both banks are high and clean One channel
at all stages,

WINTER FLOW.—Stage-discharge relation seriously affected by ice dur‘ug parts of
December and January; flow estimated principally by comparison with the
record of flow at the Blackfoot station.

ExXTREMES OF DISCHARGE.—Maximum stage during year from water-stave recorder,
8.22 feet at 11 p. m., June 6 (discharge, 17,400 second-feet); minimum stage,
3.98 feet at 9 p. m., July 26 (discharge 2,750 second-feet).

1906-1915: Maxmmm stage recorded, 12.5 feet June 11, 1909 (discl arge, 41,100
second-feet); minimum stage recorded, 3.65 feet August 20-22, 190¢ (discharge,
2,220 second-feet).

Diversions.—Numerous canals in the vicinity of Blackfoot and Idaho Falls divert
practically the entire natural summer flow of Snake River.

RecuratioN.—The summer flow at this station is augmented by stored water from
Jackson Lake for use on the Minidoka pro;ect and also by stored water from the
Blackfoot-Marsh reservoir.

Accuracy.—Stage-discharge relation permanent during year except wl on affected
byice. Ratingcurve welldefined. Operation of water-stage recorder satisfactory
except for short periods as noted in foot-note to table of daily discharge. Dis-
charge ascertained by applying to rating table mean daily gage heights obtained by
inspection of gage-height graph (for exceptions see footnote to tahle of daily

discharge). Records fair for December; good for rest of year.
Discharge measuremenis of Snake River at Neeley, during the year ending Sevt. 30, 1915,
Gage Dis- Gaige Dis-
Date. Made by— height. | charge. Date. Made by— hefz%t. charge.
Feet. Sec.ft. Feet, | Sec. -f t.
Jan. 13 | L. W. Roush...u..... 5.41 6,190 || Aug. 2| G.C. Baldwin.,..... 4,02 2,790
Mar, 28 | G. C. Baldwin....... 5.30 5,960 || Sept. 7 Harrington and Cot- 4.23 3,280
June 16 | A. W. Harrington 5.98 8,160 -
8 A w Ha.rrlngton | 431 3,340

@ Special deputy State engineer.
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Daily discharge, in second-feet, of Snake River at Neeley, Idaho, for the year ending Sept.

30, 1915.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) 7,170 | 8,530 | 8,010 [....... 5,920 | 6,380 | 6,220 | 8,800 (12,400 | 8,500 | 2,860 | 3,030
7,840 | 8,530 7,840 |.......! 6,220 | 6,380 | 6,070 | 9,440 {12,400 | 8,530 | 2,780 | 2,040
8,530 | 7,840 |.......}| 6,380 | 6, 5,920 (10,400 {13,700 | 8,770 | 3,030 | 2,860
8,530 | 7,840 [....... 6,220 | 6,380 | 5,920 |10,400 {15,900 | 8,360 | 3,760 | 2,860
8,630 | 7,840 |.......| 6,070 ) 6,380 ; 6, 9,620 |17,300 | 8,530 | 4,000 | 2,860
8,530 | 7,840 |....... 5,770 | 6,220 | 6, 8,890 [17,300 | 8,530 | 4,120 | 2,940
8,530 ) 7,840 1. ... ,070 | 6,070 | 7,340 | 8,360 {17,300 | 8,360 | 4,120 { 3,120
8,530 | 7,840 [....... 5.770 | 6,070 | 7,340 | 7,670 {16,300 | 8,180 | 5,190 | 3,320
8,530 | 7,510 |....... 5,620 | 6,070 | 7,170 | 7,170 {15,400 | 8,3C0 | 5,920 | 3,320
8,630 | 7,180 [....... 5,620 | 6,070 | 7,170 | 6,690 |13,700 | 8,530 | 6,070 | 3,320
8,530 | 6,860 |....... 5,770 | 5,920 | 7,340 | 6, 12,400 | 8,770 | 6,070 | 3,420
8,530 | 6,530 |....... 5,920 | 5,770 | 7,340 | 6,220 [11,200 | 8,70 | 5,620 | 3,320
8,380 6,380 | 6,070 | 5,920 | 7,500 | 6,220 (10,000 | 7,840 | 5,190 | 3,320
8,360 | 5,920 | 7,670 | 6,380 | 9,440 | 6,690 | 4,510 | 3,530
8,360 y 7,670 | 6,530 | 8, 6,070 | 4,250 | 3,760
8,360 010 | 7,340 | 8,180 | 5,480 | 4,380 | 3,880
8,010 530 | 8,010 | 7,010 | 4,780 | 4,780 | 3,880
7,840 070 | 7,840 | 5,770 | 4,260 | 4,250 | 3,880
7,840 440 | 7,500 | 5, 3,800 | 3,760 | 3,760
7,840 440 | 8,180 | 4,780 | 3,640 | 3,640 [ 3,760
7,840 620 | 9,620 | 4,780 | 3,420 | 3,640 [ 3,760
, 840 000 10,000 | 4,780 | 3,320 | 3,640 | 3,760
7,840 800 [10,800 | 4,510 | 3,120 | 3,530 | 3,640
7,840 200 111,600 { 4, 3,020 | 3,760 | 3,640
8,010 200 {12,000 | 4,120 | 2,940 | 4,000 | 3,780
8.010 400 12,000 | 4,120 | 2,830 | 4,000 | 4,000
8,010 000 (12,800 | 4,640 | 2,700 | 3,880 | 4,510
8,010 440 (13,200 | 6,600 | 2,700 | 3,880 | 4,780
8,010 890 (13,200 | 8,530 | 2,90 | 3,640 | 5,620
8,010 530 |12,800 | 8,890 | 3,070 | 3,320 | 6,220
..................... 12, cemnee-| 2,90 18,220 [

NoTtE.—Stage-discharge relation affected by ice during part of December and January. No gag}a height
record Oct. 9, Nov. 1-6, 22-27, Nov. 29 to Dec. 4, Dec. 9-11, 13-18, 20-31, Jan. 1, 3-8, and 10—12;' scharge
interpolated or estimated. Mean discharge estimated from observer's notes, climatic data, and record
of flow at. Blackfoot station, as follows: Dec. 13-15, 6,500 second-feet; Dec. 16, 5,950 second-feet; Dec.
17-25, 5,400 second-feet; Dec. 26-28, 5,800 second-feet; Dec. 29-31, 6,150 second-feet; Jan. 1~12, 6,350 second-
feet; Jan. 23-25, 5,500 second-feet

Monthly discharge of Snake River at Neeley, Idaho, for the year ending Sept. 30, 1915.

D. in nd-feet. '
ischarge in secol 17 Run-off hcon.
Month, * (total in Tacy.
Maximum.| Minimum, | Mean. | 8Cre-feet).
7,170 | 8,470 | 521,000 | A.
7,840 8,220 489,000 | B.
......... 6,480 | 398,000 | C.
5,190 6,000 000 | B.
5620 6,130| 340,000 | A.
5620 | 5970 | 367,000 | A.
5920 | 8,980 | 493,000 | A
6,220 | 9,300 | 572,000 | A.
4.120 9, 660 575,000 | A.
2,780 | 5,740 ; A,
2,78 | 4,160 | 256,000 | A.
2,860 3,690 220,000 | A, .
2,75 | 6,840 | 4,950,000

NoTE.—See footnote to table of daily discharge.
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SNAKE RIVER NEAR MINIDOKA, IDAHO.

Location.—In sec. 2, T. 9 8., R. 25 E., 100 yards below Howell’s ferry, 1 rile below
the Reclamation Service dam, 6 miles southeast of Minidoka post ofice, Mini-
doka County, the nearestrailroad point, and about 6 miles above the Mortgomery’s
ferry station, which was discontinued December 31, 1910. Raft River enters
between the stations at Neeley and Minidoka.

DramnaGeE AREA.—Not measured.

Recorps AvamLABLE.—April 21, 1910, to September 30, 1915.

Gaee.—Friez water-stage recorder located on right bank directly- across river and
at same datum as staff gage used prior to August 28, 1911; also Stevens long-dis-
tance recorder installed April 1, 1915. G. H. Horne, observer.

DISCHARGE MEASUREMENTS.—Made from cable about 50. feet below the gaze.

CHANNEL AND coNTROL.—One channel at all stages; bed composed of coavse gravel.
Control shifts slightly but infrequently.

WiINTER FLOW.—Some shore ice appears in vicinity of gage; stage-discharye relation
believed to have been unaffected during winter of 1914-15.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.90 feet from
4 to 5 p. m., November 15 (discharge, 21,800 second-feet); minimum stage re-
corded, 4.05 feet from 11 a. m. to 3 p. m. October 13 (discharge, 960 second-feet).

1910-1915: Maximum stage recorded, 14.18 feet from 4 to 5 p. m. June 8, 1914
(discharge, 36,400 second-feet); minimum stage, 4.05 feet from 11 a. m. to 3 p. m.
October 13, 1914 (discharge, 960 second-feet).

Drverstons.—The North and South Side Minidoka canals divert water between the
Neeley and Minidoka stations (see pp. 81-84). The nearest diversions below the
station are the Twin Falls North Side and South Side canals at Milner (see pp.
90-94).

Reaurarion.—Flow entirely regulated by storage above Minidoka dar“ (storage
capacity, 54,000 acre-feet).

Accuracy.—Stage-discharge relation changed somewhat between Janua-y 28 and
March 30. Rating curves well defined. Operation of water-stage recorder
satisfactory except for short periods during the winter months. From October
to March repairs were being made to the spillway and tailrace at the dam and
water was stored during the day and released at night; discharge for practically
all days during this period determined hourly. See note to table of daily dis-
charge. Records good except for December.

€oopreraTION.—United States Reclamation Service furnished gage-height reeord
and made two discharge measurements.

Discharge measurements of Snake River near Minidoka, Idaho, during the year ending
Sept. 30, 1915.

Gage Dis- Gage Dis~
Date. Made by height. | charge. || Date- Made by— hghoi:\;glt. charge.
Feet. | Sec. éft Feet. | Secft.
Jan. 28 | L. W. Roush,......... 26.36 July 10 J S Longwellb ...... 5,56 3,650
Mar. 30 | Baldwinand Longwell. 6.75 6 410 20 Eamngton eee 5.04 2,610
30 . C. Baldwin.._..... 6.66 6 100 21 |eeaes do. . 5.23 2,950
May 21 | A. W. Harrington..... 6.76 5 970 29 | Aylor b 'and  Stear-
22 |..... ;SO 7.12 7,190 mand......cceeneen 468 2,120

e relation slightly affected by ice.
iEmployee of %mted Statgsggeglamauon Servive.
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Daily discharge, in second-fect, of Snake River near Minidoka, Idaho, for the year ending
Sept. 30, 1915.

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

7,220 | 7,050 | 6,110 | 5,960 | 7,000 |10,400 | 4,877 | 2,070 | 2,000

7,000 { 5,780 | 5,800 | 5,900 | 7,280 | 9,680 | 5,100 | 2,070 | 2,070

6,800 | 6,460 | 6,300 | 5,830 | 7,560 (10,400 | 5,107 | 2,070 | 2,000

6,640 | 6,460 | 5,670 | 5,830 | 8,140 (13,400 | 5,100 | 2,210 | 2,070

7,380 | 6,330 | 7,480 | 5,700 | 8,430 115,800 | 4,317 | 2,210 | 2,070

7,240 | 5,950 | 6,190 | 6,000 | 5,700 | 7,840 16,200 | 3,997 | 2,360 | 2,070

8,190 | 6,320 | 6,050 | 5,820 | 6,210 | 6,470 (15,000 | 4,421 | 3,880 | 2,140

ceteaee| 5,980 | 6,640 | 6,990 | 6,470 | 6,470 (15,400 | 3,58) | 3, 2,070

0 [.....--| 8,580 | 6,310 | 4,760 | 6,470 | 6,210 |14,200 | 3,48) | 3, 2,000

280 |.......| 6,500 | 5,700 | 6,080 | 6,470 | 5,580 11,400 | 3,687 | 3,380 | 1,940

8,880 |.......| 6,010 | 6,350 | 6,870 | 6,470 | 5,100 | 7,840 | 3,68 | 3,580 | 1,940

5,080 |....... 8,340 | 5,830 | 6,340 | 6,210 | 4,760 | 8,140 | 3,780 | 3,190 | 2,140

4,250 | 4,650 | 7,830 | 5,780 | 6,210 | 6,080 | 4,760 | 8,140 | 3,88) | 2,140 | 2,840

9,710 | 6,740 | 6,890 | 7,270 | 6,210 | 6,340 | 4,760 | 6,210 | 3,38) | 2, 2,920
15,000 | 8,990 | 5,740 | 6,480 | 6,080 | 6,340 | 4,420 | 5,220 | 3,887 | 2,140 | 3,190

400 | 9,490 | 6,430 § 5,900 | 6,350 | 6,340 | 6,210 | 4,200 | 5,830 | 3,997 | 2,070 | 3,580
800 | 7,550 | 4,990 1 6,570 | 5,790 | 6,210 | 6,210 { 4,640 | 5, 4,637 2,070 | 3,580
280 | 7,610 | 2,740 | 6,460 | 6,260 | 5,960 | 6,740 | 5,100 | 3,680 | 3,387 | 2,140 | 3,480
850 | 7,740 | 3,120 | 6,560 | 6,850 | 6,340 | 7,280 | 5,460 | 4,530 | 2,67 | 2,070 { 3,680
500 | 7,340 | 3,100 | 6,440 | 7,710 | 6,080 | 7,560 | 5,960 | 5,830 | 2,677 | 2,070 | 3,280
9,970 | 8,700 | 3,000 | 6,360 | 6,940 | 6,080 | 7,560 | 6,470 | 5,580 | 2,927 | 2,070 | 3,190
9,090 | 7,200 | 2,800 | 5,330 | 6,520 | 5,960 | 7,840 | 7,560 | 5,460 | 2,757 | 2,070 | 3,380
8,680 | 6,260 | 2,740 |.......| 5,670 | 5,830 | 7,840 | 8,140 | 4,980 | 2,757 | 2,070 | 3,580
8.400 | 7,750 | 3,700 {.e.....| 6,520 | 5,830 | 8,430 | 9,040 | 4,980 | 2,75) | 2,000 | 3,680
8,340 | 9,630 | 4,650 |.......| 7,790 | 6,080 | 8,730 | 9,680 | 5,100 | 2,43) | 2,000 | 3,680
040 | 7,430 | 5,360 |....... 6,460 | 5,830 | 8,730 (10,700 | 4,760 | 2,147 | 1,940 | 3,480
140 | 7,570 | 4,880 |-o..... 6,530 | 5,830 | 8,140 111,100 | 4,640 | 2,149 | 1,940 | 2,840
240 | 7,440 | 5,880 | '5,1107) 6,650 | 6,080 | 7,560 [11,400 | 4,870 | 2,147 | 1,040 | 2,280
340 | 5,810 | 5,880 | 5,480 |....... 5,060 | 6,740 (11,800 | 4,870 | 2,140 | 1,880 | 2,280
090 {10,700 | 5,880 11,800 | 4,870 | 2,07) | 1,940 | 3,280
290 |.......| 6,500 11,100 |.......| 2,077 | 1,940 |.......

NorE.—Discharge determined as follows: Oct 1 to Jan. 290 and Mar. 9 to Sept. 30, from two well-defined
rating curves; Jan. 30 to Mar. 8 by shifting-control method; Nov. 15, 20, Dec. 8-12, 20-22, 24, 29, 31, Jan. 2,
3, 23-27, and 31, estimated, the mean discharge Dec. 8-12 and Jan. 23-27 being estimated at 6,000 second-
feet;  discharge Dec. 23, 25-28, and 30, obtained from one gage reading a day; harge O3t. 12 to Nov. 14,
Nov. 16-21, 23-30, Dec. 4-7, 14, Jan. 1, 4-12, Feb. 1, and Feb. 8 to Mar. 8 is the mean of 24 hourly determina-
tions of discharge for each day.

Monthly discharge of Snake River near Minidoka, Idaho, for the year ending Sept. 30, 1915.

ar! -foet.
Discharge in second-foet. Run-off oo
Month, (totalin Jppoo
Maximum.| Minimum. | Mean, | 3cre-feet).
OCLODIT - - - eeeenenceeeeceeaee e reanaananan . 11,400 5290 | 8,270 ,000 | A.
November. 15,000 | 3,110 7,660 456,000 | A.
December. 12,600 , 140 5,900 363,000 | C.
8,340 5110 { 6,430 5,000 | B.
7,790 5,670 6,450 358,000 | B-
7,480 4,760 6,080 374,000 | A.
8,730 5,700 8,800 | 405,000 | A.
11,800 £ 200 7,380 454,000 | A
16,200 3,680 | 8,090 | 481,000 | A.
5,100 2,070 | 3,410 | 210,000 | A
3,880 1,880 | 2,340 144,000 | A
3,680 ;940 2,760 164,000 | A
The Fear. . . .cvuuuiieieiiiereccotnnctnannae 16,200 1,880 5,960 | 4,310,000

LAEKE MILNER AT MILNER, IDAHO.

Location.—In sec. 29, T. 10 8., R. 21 E., in the backwater of Twin Fa'ls companies’
dam at Milner, Cassia County. .
REcORDS AVAILABLE.—ApPFil 10, 1911, to September 30, 1915.
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GAGe.—Staff gage at dam. A Lietz and a Friez water-stage recorder have also been
used for short periods. All gages referred to same datum.

Accuracy.—Gage heights occasionally seriously affected by wind.

CoorERATION.—Gage-height record furnished by the Twin Falls North Side Land &
Water Co. and the Twin Falls Canal Co. ‘

Daily gage height, in feet, of Lake Milner at Milner, Idaho, for the year endirg Sept.

30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
8.50 | 7.50|10.25| 8.70 | 8.65| 7.00| 6.80 |....... 9.95| 9.40 | 8.¢° 9.82
9.95| 9.60| 9.70| 8.65| 850 | 6.40| 6.85| 9.50) 9.65| 9.50| 9.C2 9.74
8,50 8.40| 890 865 7.70} 570 | 6.90| 9.85] 890 | 9.70| 8.¢% 9.79
8,30, 7.65| 835! 850 7.70| 6.70| 7.10| 9.80)10.,05}) 9.70{ 8.¢" 9.70
8.40 | 7.75| 8.25| 8.90| 7.90| 7.60| 8.25| 9.80| 9.95]| 8.78] 8.¢" 0.64
838 810 8.55| 850 800] 870{ 815| 9.80]10.00] 9.35| 8¢ 9.54
9.20| 7.60| 8.95| 840| 800} 7.05| 805 9.66} 9.76| 9.56| 9.2% 9.24
9.50 | 7.50| 9.10| 870 | 7.90| 7.40| 815 9.45{ 9.85] 9.79| 9.€1 9.31
9.30| 7.756| 8.50| 8.60| 820| 6.90| 840} 9.8} 9.75| 0.43 | 9.€2 9,17
9.00| 6.36| 825| 87| 8.20] 6.65' 8.05| 9.65| 9.22| 9.54| 9.€& 9,02
88| 7.90| 810| 860 800| 7.50| 7.85| 9.50( 9.60| 9.48 | 9.46 8.54
8.50| 868| 7.50| 8.70( 8.00| 805 7.90| 9.60( 970| 9.40| 9.48 8,06
820 7.75| 6.80| 8.65| 7.76| 810 8.00} 9.60| 9.65] 8.20} 9.(% 7.78
8.00| 6.00| 7.10| 8.60| 7.55| 800 8.30| 9.65]| 9.88| 0.00| 8.33 8.04
8.7 | 9.90| 9.25( 8.85]| 845| 8.10| 840 9.70| 9.556| 883 | 8.17 8.20

10.00 | 9.80( 8.85| 8.25| 855 8.25| 800 9.80| 9.60| 9.40| 8.29 8.41
9,00 6.90! 8.8 | 835! 7.795| 830! 6.90| 9.82} 9.50| 0.321 8.32 8.59%
8.79| 6.60| 840| 87| 7.50| 8.10| 7.10| 9.65| 9.58| 9.74 | 8.44 8.66
7.90 | 7.40| 7.75| 880] 7.70| 850| 8.90| 9.45| 9.65| 9.73| 8.58 8.59
7.60| 7.70| 7.10| 8.80| 820 820| 9.00| 9.85| 9.60( 9.52| 8.76 8.57
8,60| 7.68) 7.40| 870 7.70}{ 7.0 9.20| 9.80| 9.50| 9.34 | 8.&8 8.44
8,10 | 8.60| 7.75| 8.65| 7.20|.7.80| 9.25| 9.90| 9.76 | 9.42( 0.(4 8.30
7.85| 7.90| 8.90| 7.90| 6.70| 7.80| 9.35| 9.90| 9.90; 9.20| 9.20| 831
7.80| 6.90) 8.7 | 7.60| 7.00| 7.35| 9.40| 9.85| 9.83 | 9.20| 9.3% 8.22
7.7 | 800 88| 7.80| 7.70| 7.35| 9.36| 9.76| 9.55| 9.15] 9.80 8.22
7.60| 8.00{ 88| 810 770} 7.40| 9.40|.......] 9.90| 9.18| 9.74 8.37
7.70 | 860 88| 820| 6.80| 850 9.256|....... 9.85| 0.24 | 9.84 8,68
7.881 810 9.00| 8.15| 7.00| 7.85| 9.35|....... 9.80 | 9.15) 9.€? 9.36
7.90 | 820 9.25| 7.90 7.90| 955 ...... 9.75 | 9.08| 9.€6 9. 66
8.00] 7.20! 890 | 8.10 7.70| 9.50| 9.82 | 9.68| 9.05| 9.€% 9.84
7.00 j....... 8.80 | 8.90 7.20 |....... 9.90 |....... 8.96( 977 |eeciuun

Nore.—All readings from staff gage.
SNAKE RIVER AT MILNER, IDAHO.

LocaTtioN.—In sec. 29, T. 10 S., R. 21 E., about 300 yards below the Milner dam, at
Milner, Twin Falls County. No tributaries enter Snake River between the Mini-
doka station and Milner, and no important amount of water between Milner and
the station near Twin Falls, except some seepage and spring water.

DrainaeE AREA.—Not measured.

RecorDs AvAILABLE.—May 10, 1909, to September 30, 1915.

Gage.—Staff gage in three sections, high and low sections vertical, and mildle in-
clined, on left bank, installed October 20, 1909; read by F. W. Deming O-tober 1
to June 26 and by T. R. Newell, June 27 to September 30. An auxilinry low-
water gage is installed on the right bank about 100 yards below the main gage, to
which it bears no definite relation. The original gage used prior to October 20,
1909, was a vertical staff on the right bank at approximately the same d~tum as
the present gage.
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DISCHARGE MEASUREMENTS.—Made from a cable at thé gage, from foot planks at the
auxiliary low water gage, or by wading. Measurements may also be made from
the suspension highway bridge one-fourth mile below the main gage, but the con-
ditions there are poor.

CHANNEL AND coNTROL.—Control for main gage is an old crib-and-rocl- diversion dam
and is practically permanent for medium and high stages. Bed of the stream
both at the main gage and at the auxiliary gage consists of lava rock, which also
forms the control for the low-water gage.

- WINTER FLOW.—Stage-discharge relation not seriously affected by i~e; open water
rating assumed applicable; observations are, however, discontinred during part
of winter as gages are at times inaccessible.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 16.3" feet at 8a. m.,
November 15 (discharge, 20,400 second-feet); minimum stage recorded, —1.08 feet
(on auxiliary gage) August 17 and 18 (discharge, 9 second-feet).

1909-1915: Maximum stage recorded, 20.1 feet June 12, 1909 (d*<charge, 44,400
second-feet); minimum stage recorded, —1.08 feet (on auxiliary gage) August
17-18, 1915 (discharge, 9 second-feet).

Diversions.—The Twin Falls canals divert water at the Milner dam. just above the
station. During part of the season practically the entire flow of tl s river is taken
by these canals.

RecuraTioN.—Flow past the station is regulated during the irrigation season at the
Milner dam.

Accuracy.—Stage-discharge relation practically permanent during the year. Gage
read to hundredths once daily, October 1 to June 26, and twice daily June 27 to
September 30. Discharge ascertained by applying mean daily gage heights to
rating table. Records good except for April and May when gage wns not read regu-
larly.

CooPErATION.—Gage-height record furnished by the Twin Falls Canel Go some dis-
charge measurements by special assistant to State engmeer s’r.anoned at this

sta.tlon. '
Discharge measurements of Snake River at Milner, Idaho, during the year ending Sept.
, 1915.
Date. Made by— h(é}' et. chgi:‘ze. Date. Made by— hG- s clzl?ai'sg-e.
Feet. | Sec.ft. ' Feet. | SecHft.
13.36 | 8,890 July 29 | Harrington and New-| —0.99 10.9
10.09 | 1,680 u
4.61 553 | Aug. 12 15.2
.76 13.4 18 9.2
.90 11,3 || Sept. 15 T.R. N 10.6
.90 11.1 14,8
.90 11.6 29 PO 342
.99 10.8

in gage read 9.20 feet at end of me asuremeont,
b Assistant to State engineer.

NoTE.—Beginning June 15 gage heights refor to datum of low-water gage,
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Doaily discharge, in second-feet, of Snake River at Milner, Tdaho, for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June | July | Aug. | Sept.
S D 4,890 | 7,710 1,420 12 10 13
.......... 5,640 | 8,350 1,840 12 10 13
b S, 7,370 | 9.000 2, 260 13 10 14
4. 7,060 | 9,000 2,680 13 10 14
5eiineena] 7,060 9,600 2,270 |........ 14 10 14
[P 7,060 | 9,690 1,860 12 10 14
7eieannena.| 7,370 8,880 1, 460 12 12 13
.......... 8,33 8,080 1,060 11 18 13
| S 9, 7,280 eeneaes 11 16 13
10.......... 9,000 | 6.470 11 16 13
n.o......... 8, 8,330 1 15 12
12..... vee..| 8,330} 7,400 12 15 11
B, 7,630 | 6,470 11 14 10
..ol 7,370 | 5,610 12 13 10
‘15. ... ..| 5,910 | 20,700 11 10 1
16..........| 12,600 | 18,800 |....... B PO 3 11 10 12
17 ceenn.. 11,900 | 9, 4 11 9 14
8.0 11,900 | 9, 4 13 9 14
19.......... 10,400 | 8, 4 12 10 14
20.......... 9,690 |. 8, 5 12 10 14
..., 10,400 | 8, 4 11 10 15
22 el 10, 9, 3 11 10 14
23 eenl 9, 8, 3 11 10 14
24. ...l 9, 7, 3 11 11 14
25. e, 9,600 | 9, 3 11 11 14
26. ..., , 8, 3,480 10 12 14
Dy 8,330 | 7, 6,190 10 12 14
2. ..., ,330 | 7, 5,910 10 13 44
29 eean. 9,000 | 7, 5,640 10 13 307
30. ..., 8,660 | 7, , 250 10 11 594
3l....... I A N 4,860 10 12 |-eennen.

Norte.—Discharge determined from two fairly well defined rating curves applicable as follc ws: Oct.1to
June 17 referred to main gage; June 18 to Sept. 30 referred to low-water gage. ischarge estimated or inter-
polated on account of lack of gage h ts, Nov. 1, 2, 7-9, 12, Mar. 30 to Apr. 3, Apr, 6-9, 27-29, May 1-3, 5-8,
22, 26-29, June 1-3, 22, 24, and 26. ean d.ischar{e estimated from records at other stations as follows:
Apr. 10-14, 3,500 semnd-feet; Apr. 16-25, 3,800 second-feet; May 9-20, 1,060 second-feet; June 5-9, 11;400
second-feet. Norecord Dec. 6 to Feb. 16.

Monthly discharge of Snake River at Milner, Idaho, for the year ending Sept. 30, 1915.

second-foet.
. Discharge in nd-feet. Ruvoff |5 cen
Month. (totalin
- acre-feet). | T2CY-
Maximum. | Minimum. | Mean ’
8,640 531,000 | B.
9,010 526,000 | B.
11,000 109,000 | B.
5, 460 130,000 | B.
4,640 205,000 | B.
3, 580 23,000 | C.
2,840 175,000 | C.
3,820 227,000 | B.
11.4 701 | B,
1.6 713 | B.
43.3 2,580 | B.

Note.—See footnote to table of daily discharge.
45725°—18—wsp 413—3
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SNAKE RIVER NEAR TWIN FALLS, IDAHO.

LocatioN.—In sec. 33, T. 9 S., R. 17 E., at Perrine’s bridge on the I. B. Perrine Blue
Lakes ranch, about 4 miles north of the city of Twin Falls, Twin Falls County,
and 4 miles below Shoshone Falls. The outlet of the Blue Lakes enters Snake
River about 200 feet below the gage, and Salmon Falls Creek enters about 18
miles below.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 29, 1911, to September 30, 1915,

Gage.—Inclined staff on left bank, about 100 feet above the bridge; read by employees
of I. B. Perrine.

DiscEARGE MEASUREMENTS.—Made from downstream side of bridge. )

CHANNEL AND coNTROL.—Control consists of lava boulders and solid rock, permanent.
Bed of river at measuring section is very rough. Banks are higl. and not subject
to overflow.

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

EXTREME OF DISCHARGE.—Maximum stage recorded during year, 10.6 feet at 7 a. m.,
November 16 (discharge, 21,500 second-feet); minimum stage re~orded, 2.05 feet
June 27, 29, and 30, July 1-4, 9-16, 18-20, 28-29, and 31; Aug st 1-3, and 6,7
(discharge, 468 second-feet).

1911-1915: Maximum stage recorded, 13.3 feet at 6 a. m. and 7 p. m., June 10,
1914 (discharge, 32,200 second-feet); minimum stage recorded, 2.05 feet, June 27,
29, and 30, July 14, 9-16, 18-20, 28-29, and 31, August 1-3, ard 6-7, 1915 (dis-
charge, 468 second-feet).

DrversioNs.—No diversions are made from the river between this stetion and the one
at Milner except small ranch ditches.

ReeuraTioN. —Flow past station is regulated directly by diversions of the North and
South side canals at Milner, where practically the entire flow of the river is di-
verted during the last part of the irrigation season; flow at such times consists of
inflow and seepage between this station and that at Milner.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Gage read to quarter tenths twice daily. Daily discl arge ascertained
by applying mean daily gage heights to rating table. Records of monthly dis-
charge excellent though parts of the records of daily discharge may be somewhat
in error as a result of diurnal fluctuations due to operation of gate+ at Milner dam.

Discharge measurements of Snake River near Twin Falls, Idaho, durina the year ending
Sept. 80, 1915.

[Ig[ade by A. W, Harrington.]

Dis-
Date. hgzigt. charge.

Feet. Sec.-ft.
JUNO 1. o ot eiuiiianecerctaiarenssncanasnanscnsssscnnuresrannenansanaes 4,45 3,070
505
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SNAEE RIVER NEAR HAGERMAN, IDAHO.

Location.—In sec. 2, T. 8 8., R. 18 E., at Owsley’s ferry, just abov> Upper Salmon
Falls, and about 5 miles south of Hagerman, Gooding County. Big Wood River
enters about 10 miles below,

DrAmNAGE AREA.—Not measured.

‘RECORDS AVAILABLE.—August 24, 1912, to September 30, 1915,

.Gaar.—Vertical staff on left bank about 50 feet below the ferry; inst~led August 15,
1915, at same location and datum as former inclined gage. Gage No. 2 read
by Clarice Owsley. An auxiliary inclined staff is also maintaired at the site of
a proposed power house 1} miles below. ’

D1scHARGE MEASUREMENTS.—Made from cable about 150 feet above gage.

CHANNEL AND CONTROL.—Control rocky; practically permanent during year.

WINTER FLOw.—Stage-discharge relation not affected by ice; opon-water rating
curves are applicable throughout winter.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.3 feet at 7.20
a. m. November 16 (discharge, 23,100 second-feet); minimum stage recorded,
3.1 feet July 15 to August 2 (discharge, 4,030 second-feet).

1912-1915: Maximum stage recorded 7.75 feet at 6 p. m., Jure 10, 1914 (dis-
charge, 35,100 second-feet); minimum stage recorded, 3.1 feet Jrly 15 to August
2, 1915 (discharge, 4,030 second-feet).

Diversions.—No diversions of importance between this station and that at Milner,
Practically entire flow of the river is diverted at Milner during part of the irri-
gation season by the Twin Falls canals, and the flow at Owsley’s ferry is-main-
tained largely by springs and waste water from irrigation up th- river.

.ReauraTioN.—Flow regulated by diversions of Twin Falls canals at Milner.

AccurAcy.—Stage-discharge relation practically permanent durinr year. Rating
curve well defined. Gage read to quarter tenths twice daily. .Discharge asqer-
tained by applying mean daily gage heights to the rating table, Recorda good
except for a few days when gage heights.are questionable.

' Discharge memsurements of Snake R;i;ml' near Hagerman, Idaho, during-the year-ending
ept. 30, 1915,

Date. Made by— poage | o, || Date. Made by— ks, | chacse.
oct. 5| AW Harrington. Feftés Sﬁ"{fio Aug. 15 | A. W. Harrington. I"é’fh 8”3%0
May 30 | G.C. Baldwin. oooe| 460 1080 C T N




SNAKE RIVER BASIN.

Dasly discharge, in ssoond-feet, of Snake River near Hagerman, Idaho, for the y~ar ending
: Sept. 80, 1915.

'

Day. Oct. | Nov. | Dec. |. Jan. l Feb. | Mar. | Apr. | May. | June. | July..} Aug. | Bept.
9,510 9,540 10,700] 9,000 6,060 11,900 4,410( 4,080\ 4,600
97510 10,700| 10,700 9,00 6,500| 12,500 4410 4,030 4,600
9,540 11,300] 10,700 9,000] 6,500 14,400 4,410 4,220 4.6860
9,540( 10,700] 9,000] 9,000 7,450| 15,800 4,410 4,220 4,600
9,540| 9,000] 9,000 9,000 7,950 15,800 4,410 4,220 4,600
9,000 9,000 9,000 9,000 7,450| 17,800] 4,410| 4,230 4,600
9, 9,000{ 10,700 9,000/ 7,450| 17,100 4,410/ 4, 4,600
90000 9,000] 7,950 0,000 7,950 14,400 4,410] 4,220 4600
8 460| 97000 7,950 7,950 7,950 11,000 4,410] 4 290" 4,600
8,460] 9,000{ 9,000 7,950 7,450| 10,700 4,410, 4,220 4,600
8 9,000 9,000 7,950 7,950 9,540 4,220 4 4,600 -
9,000 9,000 9,000 7,950 7,950| 7,450 4,220 4,220/ 4,600
9,000 9,000 9,000 9,000 5,630 6,500 4,330 4,330 4,600
vl e o B L vh o i fe
¢l t] ¢ ’ el r ’ 2 £l
10,1000 9,000 9,000] 9,000 5,620 5620 4,030 4,410 4,600
i e IR R BA 18 i i
RN R R B R
i 9’ 9’ ¢ e J ') 'y 4’ e
9,000 11,3000 9,540 5620 6,500 4,800 4,030 4,410/ 4,800
" 9,000| 10,700 10,100 5,620 7,050 4,800, 4,080 4,410/ 4800
9,000 11,300 9,540 6,060 7,950 4,800 4,030 4,410/ 4,800
9,000 11/3000 0,540 6,060, 9,540 4,800 4,030] 4,410/ 4,800
9,000 10,700{ 9,000 5,620 10,100, 4,600 4,030 4,410 4,800
9, 9,000 5,620 10,700 4,410/ 4,00 4,600 4,800
9 9,000 5,620 10,700 4,410 4,030 4,800 4,800
9 9,000 6,060 10,700 4,410 4,030, 4,800 4800
29..01 I 9, 9,000 6,060| 10,700 4,410 4,030 4,600, 4,800
30,0000 9, 9,000] 6,060 11,900 4,600 4,030 4,600, 4,800
3.l 9 5,00..." 11,900(.......] 4030] 4 600... ...

Nm.——mandischa:g Oet, 21-25 estimated at 13,000 second-feet from records of flow st oter stations,

Discharge interpolated Oct. 19 and Aug. 13.

Monthly discherge of Snake River near Hagerman, Idaho, for the year ending Sept, 30, 1915,

) Discharge in second-feet. - )
Rur-off Accu-
Month. (total in |
. acre-feet). -
Maximum.| Minimum. | Mean.
2 16,400 10,700 | 12,100 741,000 | B.
22,300 10,100 | 12,200 727000 | A.
15,800 8,460 | 10,400 | 64 000 [ A.
10,100 8,460 9,280 57°.000 [ A.
11, 300 9,000 9,770, 54% 000 | A.
10,700 7,950 9,190.. 56~ 000 | A.
9,540 5,620 7620 | 452 000 | A,
11,900 5,620 | 7,860 482 008 | A,
17,800 4410] 8330( 400 000 | A,
P 4,410 4,030 4,180 257,000 | B,
August, . , 4,800 4,030 4,380 | 267,000 | A.
Beptomber. ...ocvianiersnciianninans . 4,800 4,600 4,690 277 000 | A,
THE FORL v nrnennrnenreemerncncenenonennennn 22,300 4,030 | 8,320 | 6,080,000

e
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SNAKE RIVER AT KING HILL, IDAHO.

Location.—In sec. 7, T. 5 8., R. 11 E., about 300 feet east of the Oregon Short Line
Railroad station at King Hill, Elmore County. Big Wood River enters from the
north about 20 miles above the station. '

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 13, 1909, to September 30, 1915,

Gaee.—Inclined staff on right bank installed August 17, 1910; read by P. W. Mc-
Carthy. The original gage used May 13, 1909, to March 1, 1910, was a vertical
staff on the left bank at practically the same section as the present gage, but with
datum about 2.2 feet higher. Temporary staff gage about three-fourths mile above
present location used March 7 to August 16, 1910,

DiscHARGE MEASUREMENTS.—Made from cable about 100 feet below goze.

CHANNEL AND cONTROL.—Bed at the gage and measuring section corvosed largely

of gravel. The control is a lava reef partly overlain with gravel; shifts slightly.

WiNTER FLOW.—Stage-discharge relation unaffected by ice; open-channel ratings
applicable throughout winter.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 11.6 feet at 2.55
p. m. November 16 (discharge, 26,300 second-feet); minimum stage recorded,
5.1 feet June 27 and 29 (discharge, 5,740 second-feet).

1909-1915: Maximum stage recorded, 13.1 feet June 12 and 13, 1909 (discharge,
41,900 second-feet); minimum stage recorded, 4.5 feet July 7-9 and August 15 and
16, 1910 (discharge, 4,760 second-feet).

Diversions.—No important diversions for irrigation are made between the Milner
station and King Hill.

Reeuration.—Flow regulated by diversions at Milner. Dunng certain parts of the
irrigation season practically the entire flow of the river is appropriated and the
flow at King Hill is derived largely from springs and seepage water from the Twin
Falls tracts. X

Accuracy.—Stage-discharge relation changed slightly during the year. Ratmg
curves well defined. Gage read to quarter tenths daily. Discharge determined
by applying daily gage heights to several rating tables during year, Records

Discharge measurements of Snake River at King Hill, Idaho, during the year ending
Sept. 30, 1915,

Date. Mado by— helght. ch’i?ge

' Feet, | SecHt.
ADE. 18 | G, Q. BAIWIN. .. cenernennennnereeenciencenesssmeeneananneoeanseaannens 6.75 9,190
Aug 13 | A W, HatTiNgtom . coveveereeeecinecummcancccrasccnncscncccscccanccaneeses 5.27 6,250
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Daily discharge, in second-feet, of Snake River at King Hill, Idaho, for the year ending
) Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
“Liveeenireenees) 12,100 11,300 8, 5,950 8,460
11,000 9,100 5,950 6,

10,700 9,37 5,950 6.260

10,400 8,070 5,970 6,260

Buiieerannncaass| 13,700 10,400; 9,37 5,970 6,260

S 10,1000 9,910 6,180 6,280,

9,500{ 9,370 6,390 6,260

9,500, 9,100 6,390] 8,260

9 iicncennen-| 14,700 9,500 9,130 6,610 6,260

10........o0eiat] 14,700 10,100, 9,400 6,610 6,280

Mooveenenne..| 14,300 10,100{ 9,130 6,390 6,280

9,860/ 9,130/ 12 6,410 6,280

9,860 8,610 6,200 6,280

9,050 7,600 6,200 6,280

9,050 6,900 6,200 6,280

10,%00, 6,900 6,200 6,280

10,700/ 6,700 5,900 6,280

9,590| 6,260 6,200 6,280

6,180 7,150 6,200( 6,

6,390| 7,830 6,220] 6,280

9,590| 8,120 6,430 6,280

9,860 8,630 6,220, 6,280

9,620/ 9,430 6,220 6,280

9,620 11,100 6,220 6,280

9,620| 11,400 6,220] 6,280

10,200| 12,600 6,220| 6,280

10; 400| 12,600 6,460/ 6,280

9,620| 13,200 6,460 6,280

15, 000, 9,350/ 13,800 8,240 6,280

-} 14,300 8,820] 13,500 8, 6, 280|
Bleceecnnnnnaea] 14,300(c.. ... eneeeea| 13,200 6,460| 6,280 .......

Nore.—Discharge determined as follows: Oct. 1 to Apr, 18 from a well-deﬁned rating curvs; Apr. 19 to
Aug. 12, by shifting-control method; Aug. 13 to Sept. 8, from a well-defined curve. Gage nnt read Sept.
8—35. ; mean discharge estimated at 6,500 second-feet.

Monthly discharge of Snake River at King Hill, Idaho, for the year ending Sept. 80, 1915,

-fe
Discharge in second-feet. Raroff e
Month. (tot:l in racy.
- Maximum. | Minimum.| Mean. | 2CTe-%et).
(020770 7. N 17,800 12,100 | 14,4001 885,000 | A.
November. 10,400 | 14,100 839,000 | A.
December. . 9, 12, 000 , A.
January..... 10, 700 11, 500 707,000 | A
February... 10, 700 11,800 , A
10,100 | 11,000 677000 | A.
April .. 000 6,180 | 9,680 | 57 000 | A.
Y ceeenenrann 6,260 | 9,500 | 581000 | B.
June... 5,740 | 10,200 607,000 | B.
5,950 8, 384.000 | B.
6,20 6,200 387,000 | A.
6,280 6,450 384000 | B.
The Fear. .cunerrrenrececossrcananonassnnensan 26,300 5,740 10,300 | 7,421,000
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[ SNAKE RIVER NEAR MURBPHY, IDAHO.

Locarion.—In the NW. } sec. 18, T. 2 8., R. 1 E,, three-fourths rrile below the
Swan Falls power pla.nt 1} miles below the company ferry and 12 miles east of
Murphy. The gage is on the Ada County side of the river and is 38 miles below
the mouth of Brunean River.

DrAINAGE AREA.—4]1,900 square miles (measured on United States Lan? Office maps).

REecorDps AvAmLABLE.—August 21, 1913, to September 30, 1915,

Gace.—Friez water-stage recorder on right bank one-fourth mile Lelow house of
S. H. Cantwell; installed September 7, 1914. Temporary vertical staff first
installed at this sibe August 29, 1912, was replaced October 2, 1912, by an inclined
staff, and a vertical low-stage section was added August 22, 1913. Temporarily
installed water-stage recorders were in operation December 13, 1913, to June 27,
1914. All gages at practically the same location and set to the same datum,
Records prior to August 21, 1913, fragmentary.

DiscHARGE MEASUREMENTS. —Made from ferryboat 14 miles above the gage.

CHANNEL AND cONTROL.—Bed composed of lava rock overlain with deposits of sand,
gilt, and gravel, where not scoured out by the current. Cont™ol practically
permanent; banks not subject to overflow.

WINTER FLOW.—Stage-discharge relation not affected by ice.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
8.52 feet at 2 p. m. November 17, 1914 (discharge 25,600 second-fest); minimum
stage not definitely determined but less than —1.45 feet on several occasions
during manipulation of gates at the power plant. Minimum mesn daily stage,
—1.2 feet July 17 and 23 (discharge 5,560 second-feet).

1912-1915: Maximum stage recorded 12.13 feet at 11.30 a. m. June 10, 1914
(discharge 39,600 second-feet); minimum stage as noted for current year,

DivERrsioNs.—A number of small pumping plants divert water for irrigetion between
this station and that at King Hill.

ReeuraTioN.—Large diurnal fluctuations in stage are due to the manipulation of
the gates at the dam above and to variation in load at the power plant, but because
of the emall amount of storage obtained at the dam the change~ are of short
duration.

Accuracy.—Stage-discharge relation constant during year. Ratiny curve well
defined. Operation of water-stage recorder satisfactory except as noted in foot-
note to table of daily discharge. Daily discharge determined by applying to
rating table mean daily gage heights obtained by inspection of recorder graph.
Records good.

CooreraTioN.—Gage-height record furnished by Electric Investment Co., formerly.
the Idaho Railway Light & Power Co.

The following discharge measutement was made by A. W. Harrington:
May 10, 1915: Gage height, 1.70 feet; discharge, 8,780 second-feet,
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Deaily discharge, in second-feet, of Snake River near Murphy, Idaho, for the yewr ending
Sept. 80, 1915.

Day. Oct. | Nov. | ®ec. | Jan. | Feb.:| Mar. | Apr. | May. | June. | July. | Aug. | Sept
5,980| 6, 5, 840
5, £, 5,080
5,980 €,060| 5,910
6,050| €050 5,980
6,130, €, 5,910
5,980 £,980 5,910
6,200 €050 5,840
5,770{ €,050 5.910
6,050 €, 5,910
6,050 980 5,910
6,130 59800 5,910
5,840 590100 5,840
5,910 5 840 5,980
5,910, 5980 5,980
5,630 & 910| 5 980
6,050 5,980 6,050
5,560 €050 6,050
5,840 5,980 6,050
6,210, 5,910 6,130
5,010, 5,980 6,050
5,910 5,840 6,200
5,680 5,840 6,290
5,560 5,910 6,130
5,840 5,910 6,050
5,980 5,980 6,130
5,840, 5,910 6,130
5,980 5,840 6,290
1840 5,910 6,380
5,980| 5,770 6,470
5,840 5,840 6,380

11,000(..-..0C 6,050 5,8401..... ..

Nore.—No gage height record obtained Dec. 15, 20, Jan. 29, Mar. 281;0 Apr 6, May 24-28, and June 6and 7;
dlschar§e estimated. Mean discharge esthated as follows: Mar. 28-31, 12,300 seeond Ieet Ap-. 1-6, 11 200
second eet; May 24-28, 12,300 second-feet; June 7 and 8, 17,000 seouud-feei of certain d'ays
in July, Aug., and Sept stage fell below range of teeoxdet owmg to mani Pulation 0! gates at power house,
but this fluctuation affected aceuracy of daily discharge récord but shightly.

Monthly discharge of Snake River near Murphy, Idaho, for the year ending Sept. 30, 1915.

Discharge in second-feet. Ruroft |,
Month. (total in m"g;‘
Maximum. | Minimum, | Mean. | 8Cre-feet).
11,600 | 15,000 | 922,000 | A.
11,600 | 14,800 [ 881000 [ A.
9,350 |. 12,400 762.000 | A.
10,800 [ 12,000 | 732 000 | A.
1,200 | 12,200 " 000 | A.
10,000 | 11,400 | 70°.000 | A.
8,000 | 10,300 [  61° 000 | B.
7,480 | 9,800 602000 | B.
6,050 | 10,700 | 637,000 | A.
5,560 | 5930 | 365,000 | B.
5,770 | 5950 | 366,000 | A.
5,840 | 6,060 | 361,000 | A.
5,560 | 10,500 | 7,631,000

Nore.—See f0otnote to table of daily discharge.
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SNAKE RIVER AT WEISER, IDAHKO.

Locamion.—In sec. 31, T. 11 N., R. 5 W., about one-third of a mile above wagon bridge
at Weiser, Washington County. Between this station and that near Murphy,
Succor Creek and Owyhee and Malheur tivers enter Snake River on the left bank
and Boise, Payette, and Weiser rivers on the right bank.

DrAINAGE AREA.—Not measured.

REecorDs AvarLaBLE.—OQctober 8, 1910, to September 30, 1915. Fragmentary record
of gage heights obtained by Weather Bureau since 1895.

Gace.—Inclined concrete gage on right bank installed by Weather Bureau; read by
J. W. Lapish. Gage used October 8, 1910, to September 30, 1914, was an inclined
staff on right bank about 200 yards below wagon bridge at different datum.

DiscHARGE MEASUREMENTS.—Made from cable about 200 yards below bridge.

CHANNEL AND CONTROL.—Bed composed of rocks and coarse gravel. Control fairly
permanent. One channel at all stages.

WiINTER FLoW.—Stage-discharge relation not seriously affected by ice; open channel
rating curve used throughout the year.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.4 feet at 8 a. m.,
November 18 (discharge 28,600 second-feet); minimum stage, 1.5 foet at 8 a. m.,
August 28 and 29 (discharge 5,550 second-feet).

-1910-1915: Maximum stage recorded, 14.5 feet (U. S. G. S. gage datum) June 15,
1912 (discharge 73,800 second-feet); minimum stage, 1.5 feet Weather Bureau
datum) at 8 a. m. August 28 and 29, 1915 (discharge 5,550 second-feet).

DrversioNs.—Some water diverted between Weiser and station near Murphy but
almost entirely by pumping.

Accuracy.—Stage-discharge relation constant during year. Rating curve well
defined. Gage read to tenths once daily. Daily discharge d~termined by
applying daily gage heights to rating table. Records good.

CooreraTION.—Gage height record furnished by United States Weather Bureau.

Discharge measurements of Snake River at Weiser, Idaho, during the year ending Sept. 30,
1915.

[Made by A. W. Ha;rington.]

. Ga Dis- Ga Dis-
Date. heigiet. charge. Date. Yeight. | charge.
Feet. | Secft. Feet. | Secft.
ADr.25.  ceeeeiiiiiiiiaiaes 4.17 15,600 || Bept. 8.ccvecncenccccooncnnacan 1,66 6,170
July 120 .o e 2.38 8,640

NorE.—-Gage heights refer to United States Weather Bureau gage. United States Geological Surve;
gage read as follows: Apr. 25, 7 feet; July 12, 5.54 feet; Sept. 3, 4.§4 eet. ogt v

'
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Daily discharge, in second-fect, of Snake River at Weiser, Idaho, for the year ending Sept.

30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
17,400 14,100 17,000 6,400/ 5,860
18,500 14,100 16,500 6,810 6,170
19,000/ 14, 600) 15,500 6,810( 8,170
23,000/ 14,600 15, 000 6,490] 6,170
, 400} 14, 600) 14,600 6,400 6,170
21,200/ 15, 000) 14,100 6,400| 6,400
20,100/ 15, 000| 14,100 6,490, 6,170
17,400 15,000( 1 14,600 6,490 6,170
15,000/ 15,000 14,600 6,178 6,170
15,500/ 15,000] 15,000{ 22 6,170/ 6,170
16,000| 14, 600) 14,100| 16,000{ 15,500 6,170, 6,170

17,000] 14, 14, 600! 16,000( 16, 500 5, 6,1
16,000| 14,600} 13, 700] 17,000| 19,000 5, 6,490
13,500 14,600) 14,600 17,400| 21, 5,860| 6,490
,000| 14,100, 15,500/ 17,400( 19,000 5,860 6,490
14,100 14,160 15, 500] 16, 500| 18,500 5,860 6,810
12,800 14,100 16,500} 16,000 18,000 5,860, 6,810
12,800 14,100 15,000{ 15,500] 22, 400 5,860/ 6,810
12,800, 13, 700) 16,000 15, 500] 26,700, 5,860/ 6,810
12,400’ 13, 15,000 17,400| 25,400 5,860, 6,810
12,800 13,700 15,500 16,500| 23,600 5,860 6,810
13,300 13,700 16,500| 15,000( 23,600 6,170| 6,810
13,300 14,100) 16, 500| 16, 500| 23,600 5,860, 6,810
13,700 14,100 17,000| 16,500| 23,600 5,860 6,810
13,700 14,100 18,000 16,000 25, 400, 5,860, 6,810

1
14,100 14, 19,000 15,500| 26,100 5,860, 6,810
14,800 14,600 19,000 15,000| 25,400 5,860 6,810
15,000 14,100 18,000! 15,500 25,400 5,550/ 6,810
14,600 13, 8,500/ 16,000 26,700 5,5500 7,140
30...ceueunen..] 19,000] 17,400 14,100 13,700|_......| 20,700| 16,500 26,700 5,860 7,140
Blecieennaana.| 19,000 ..o... 14,100| 13,700|. ......[ 21,800]....... ,700) 5,860 .......
Monthly discharge of Snake River at Weiser, Idaho, for the year ending Sept. 30, 1915.

i ond-feet.
Discharge in sec t Run-oft -
Month. (totalin
. .. acre feet). | T2V
Maximum, | Minimum. | Mean.

23,000 12,800 | 18,500 | 1,140,000 | A.

28,600 15,000 | 19,100 | 1,140,000 | A.

23,000 12,400 | 15,700 955, A,

15,000 13,700 4,300 879,000 | A.

18,500 14,100 | 16,200 900,000 | A.

21, 800 13,700 | 16,300 | 1,000,000 [ A.

22,400 ,000 | 17,100 | 1,020,000 | A.

26, 700 14,100 | 20,300 { 1,270,000 | A.

26,700 7,810 | 15,900 946,000 | A,

8,870 5,860 7,140 439,000 | A.

6,810 5,550 6,060 873,000 | A.

7,140 5,80 | 6,540 | 380,000 | A.

ThO FOAL. . ceceenncaccracanesaectasnoncsnann 28, 600 5,550 | 14,400 | 10,400,000
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SNAEKE RIVER NEAR BURBANE, WASH.

Locarion.—In sec. 28, T. 9 N., R. 81 E., at the head of Fivemile Rapids, abovs
intake of Burbank Power & Water Co.’s canal, 4 miles above Burbenk, in Walla
Walla County.

DrAINAGE AREA.—109,000 square miles (measured on General Land Office amd

' Forest Service maps).

REcorDs AvAmABLE.—September 1, 1909, to September 30, 1915; fragmentary
records October 2, 1907, to August 31, 1909.

Gage.—Inclined staff 1,500 feet above canal intake; datum 300 feet above sea level;
auxiliary vertical staff at lower end of power canal. Gage read daily by Harry
Phelps, Lewis Dunlap, and E. B. Madden.

DiscHARGE MEASUREMENTS.—Made from Northern Pacific Railway bridge at Bur-
bank, 4 miles below gage.

CHANNEL AND coNTROL.—Control at head of rapids; may shift at flood stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 42.€ feet May 20
and 21 (discharge, 122,000 second-feet); minimum stage recorded, 34.6 feet Sep-
tember 1 and 2 (discharge, 13,000 second-feet).

1909-1915: Maximum stage recorded, 51.8 feet May 29, 1913 (discl arge, 298,000
second-feet, revised); minimum stage recorded, 34.6 feet Septeraber 4, 1914
(discharge, 13,000 second-feet, revised).

WinTER FLOW.—Stage-discharge relation not affected by ice.

DiversioNs.—A large amount of water is diverted from Snake Rlver for irrigation in
southern Idaho.

Srorace.—Jackson Lake reservoir (capacity, 400 000 acre-feet) is the largest in
operation.

Accuracy.—Stage-discharge relation practically permanent during the year; not
affected by ice. Rating curve well defined below 225,000 secon-feet. Gage
read to tenths once daily. Daily discharge ascertained by applyirg daily-gage
heights to rating table. Records excellent for periods in which regular gage was
read, good for thosé in which readings were obtained from gage in power canal,
and fair when based partly on hydrographic comparison with reco*ds of flow at
Lewiston and Riparia. See footnote to table of daily discharge.

CoorPERATION.—(age-height record furnished by the Burbank Co.

Discharge measurements of Snake River near Burbank, Wash., during tle year mdmo
Sept. 80, 1915.

Gage Dis- ‘| Dis
Date. Made by— ot | e, || Date. Made by— - hgm_ chomes, .
Feet. Sec.-ft. Feet. | Secft.

Oct. 31| C. O. Brown......... 37,62 30,700 || Sept. 23 | C. O. Brown......... 34.96 14..500
Feb. 1 | James E. Stewart....] 36.52| 23,500 24 ..... do......u... veonns 34.94 14,600
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Daily discharge, in second-feet, of Snake River near Burbank, Wash., for the year ending
‘ Sept. 80, 1915. -

Day. Oet. | Nov. | Dec. | Jan. | Feb, | Mar, | Apr. | May. June.l July.

2, 49,600 62,200) 94,100] 37,

28 52,300 62,200| 94,100| 36, 100
27, 7300] 57,900| 99,400 34,

26, 53,700{ 55,100, 94,100/ 32, 100
28, 65,100| 49,600| &7,300| 30,200
26, 62,200| 46,900; 82,300 30,200
22, 7 900| 46, 900| 79,000( 32,100
31, , 500! 45 74 32,100
28, 53, 700 72,700| 34,
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NoTe.—Determinations of discharge Oct. 5, 7-10, 12-17, 19-21, 23-26, 28-30, Nov. 1-4, 6-9, 11-17, Feb,
22-26, Mar. 1-9, 11-21, and June 16-21 based on gage heights obtained by adjusting canal-gs re readings, as
Tver Was not ; Yariation batween res s on canal and river is'small. Discharge Dec. 10
to Feb. 21estimated as foljows from a%)roxlmate gaée heights obtained for days on which gave was not read
from gage-height graph of Lewiston, igaria, and Burbank stations: Dec. 10-13, 24,700 second-feet; Dec.
15-18, 22,400 second-feet; Dec. 20-22, 18,800 second-feet; Dec. 24-25, 19,100 second-feet; Dec. 27, 19,400
second-feet; Dec. 29-30, 19,800 second-feet; Jan. 3-8, 26,900 second-feet; Jan. 10-11, 25,4™ second-féet;
Jan. 13, 24,600 second-feet; Jan. 15-17, 24,100 second-feet; Jan. 19, 28,200 second-feet; Jan. 21-22, 21,900
second-feet; Jan. 24-29, 10,700 second-feet; Jan. 31, 22,500 second-feet; Feb, 2-4, 27,000 second-feet; Feb.
6-11, 30,300 second-fest; Fob, 13-18, 26,800 second-feet; and Feb. 20-21, 23,900 second-feet. me not read;
discharge interpolated, Oct. 3; Nov. 19, 26, 28, 30; Mar. 30; May 14; Sept. 3, 4, 12-16, 19, 20, and 25.

Monthly discharge of Sniake River near Burbank, Wash., for the year ending Sept. 80, 1915,

‘ Discharge in second-feet. Rt |,
donth. (trtalin [.000-
Maximum. | Minimum. | Mean, | 8Crefeet).
44,30 91,200] 30,700 1,800,000 B.
43000 27700 | 34300 2,040,000 | B.
320100 |eeeeenmseens] 23,400 | 1,440,000 | B.
28,500 [o0oo 110l 23,700 | 1)480,000 | C.
337000 |"""°23,500°| 28400 | 1,580,000 | C.
42200| - 26100 34700| 2,130,000 | B,
71200  43,000| 56,500 | 3,360,000 | A.
w8 g8 i imdl
41,800 21,900 | 30,200 | ‘1,860,000 | A.
21’000 | 13,400 | 16,800 1,030,000 | A.
16,700 13,000 | 14400 857,000 | B’
122,000 13,000 | 36,000 | 26,000,000
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TRIBUTARY BASINS.
HENRYS FORK AT WARM RIVER, IDAHO,

LocarioNn.—In sec. 12, T. 9 N., R. 43 E., Fremont County, about 3™ yards above
mouth of Warm River and half a mile above Warm River station on the Yellow-
stone branch of the Oregon Short Line Railroad; above all main tributaries.

DrainaeE ArREA.—Not measured.

RECORDS AVAILABLE.—September 3, 1910 to March 22, 1915, when rtation was dis-
continued.

Gace.—Vertical staff on left bank; read by Mrs. Josephine Stone.

DiscHARGE MEASUREMENT.—Made from cable at gage.

CHANNEL AND coNTrROL.—Bed composed of cobbles, gravel, and saud. Stage-dis-
charge relation at times affected by growth of moss in channel; conditions other-
wise reagonably permanent.

WinTERr FLow.—Mush ice reported in channel at various times for short periods; stage-
discharge relation not seriously affected; open-channel rating cure used.

EXTREMES OF DISCHARGE.—Maximum stage recorded October to March, 4.9 feet
October 3, 4,-and 6 (discharge, 1,220 second-feet); minimum stag~ recorded, 4.2
feet January 5 and 16 (discharge, 825 second-feet).

1910-1915: Maximum stage recorded, 7.4 feet May 21, 1912 (discharge, 3,300
second-feet); minimum stage recorded, 4.1 feet March 14 and 26, 1913 (discharge,
705 second-feet). ’

Drversions.—Practically none above station.

REecuration.—None.

Accuracy.—Records good except for December and January when stage-discharge
relation may have been slightly affected by ice.’ .

The following discharge measurement was made by G. C. Baldwin:
March 22, 1915: Gage height 4.47 feet; dischaxge 970 second-feet.

Dmly discharge, tn second-feet, of Henrys Fork at Warm River, Idaho, f~r the year end-
ing Sept. 30, 1915.

Day.| Oct. | Wov. | Dec. | Jan. | Feb. | Mar. || Day. | Oct. | Nov. | Dec. | Jen. | Feb. | Mar
1,100 1,100 | 935) 935{1,000| 935{ 16....1,160]1,080| 80| 835
1,160 | 1,100 88 935 990 935 || 17....] 1,1 1,060 898 896

.| 1,220 | 1,100 | 1,040 35 990 935 || 18....] 1,160 | 1,040 918 968
4 1,220 { 1,100 | 1,040 880 990 935 | 19....] 1,160 { 1,040 935 | 1,040
- 1,220 | 1,100 | 1,040 | 825 | 990 | 935 20....| 1,160 | 1,040 | 935 | 1,020
1,220} 1,100 | 1,040 852 990 935 {1 21....{ 1,160 { 1,040 935 990
1,160 | 1,100 988 880 990 935 || 22....} 1,160 { 1,040 935 990
1,160 | 1,100 935 908 990 935 | 23....] 1,160 | 1,040 935 990
J 1160 (1,100 922| 935] 990| 935 24...) 1,160 [ 1,040 | 935 . 962
. 1,160 | 1,100 | 908 | 935| 962| 935 25....0 1,160 | 1,040 | 935| 935
1,160 | 1,100 894 935 935 935 | 26....[ 1,160 | 1,040 935 954
1,160 | 1,100 830 935 962 935 || 27....] 1,160 | 1,040 935 972
41,1601 1,300 | 880| 907| 990 935 || 28....0 1,160 { 1,040 | 935 | 990
1,160 | 1,100 | 880 | 80| 990 [........ 29...J 1,130 | 1,000 | 935 | 1,020
1,160 | 1,100 | 880! 852 990 |....ooi. 30.... 1,100 970} 985 1,040
- 31 1,100 |.......] 935 1,020

Nore.—Gage read four times a week; discharge interpolated fer other days. Raﬁnxmw‘eﬁdaﬁned.
MW@W.MM“%W&? .



SNAKE RIVER BASIN. 4T

Monthly discharge of Henrys Fork at Warm River, Idaho, for the year endin» Sept. 30,
1915. N

Discharge in second-feet. Renoft |, oo
Month, (totalin racy-
Maximum. | Minimum, | Mean. Heet).
October... 1,220 1,100| 1,160 71,300 | B
November. 1,100 70 1,070 63,700 | B
December. 1,040 880 ' 939 57,700 | C
January. .. 1,040 825 940 57,800 | C
February .. 1, 935 971 ,900 | B,
March 1-22 970 935 942 41,100 | B
ThePeriod..cueeeeoeemniiiiiiiiiiciinenes]ceccaececcnn]enecnccenaadecaanaaas 316,000

HENRYS FORK NEAR REXBURG, IDAHO.

LocaTion.—In sec. 30, T. 6 N., R. 89 E., Madison County, just below highway bridge
about a mile below mouth of south channel of Teton River, 7 miles telow main
channel of Teton River, and 7 miles due west of Rexburg; below all tributaries.

DraiNAGE AREA.—Not measured.

REcorps AvamaBre.—April 18, 1909, to September 30, 1915,

GAce.—Friez water-stage recorder on right bank about 250 feet below bridge; prior
to April 5, 1913, vertical staff on right bank about 25 feet farther dcwnstream.
Datum of gages used before January 1, 1912, 0.67 foot higher than that of present
gage. F. P. Hansen, observer.

DiscHARGE MEASUREMENTS.—Made from cable about one-fourth mile balow gage,
from h.lghway bridge above gage, or by wading.

CHANNEL AND CONTROL.—Bed composed of mud, sand, and fine grave!: shifting.
Except at the bridge left bank is overflowed at high stages.

EXTREMES OF DISCEARGE.—Maximum stage recorded, 8.90 feet at 7 a. m. June 4
(discharge, 6,200 second-feet); minimum stage, 1.90 feet at 6 p. m. August 10
(discharge, 481 second-feet).

1909-1915: Maximum stage recorded, 8.7 feet (equal to 9.37 feet present datum)
June 6 and 7, 1909 (discharge, 7,680 second-ieet); mmlmum stage recorded,
August 10, 1915,

WINTER FLOW.—Stage-discharge relation seriously affected by ice; Gbserva,tlons dis-
continued during winter.

Diversions.—Irrigation canals divert water above station but definite information
as to number of canals and quantity of water diverted is not available.

ReeurATION.—None except that due to opening or closing head gates of irrigation
canals.

Acouracy.—Stage-discharge relation not permanent. Rating curve well defined
October 1 to June 4 (except during winter) and September 10-30. Mean daily
gage heights obtained by inspecting gage-height graph. Daily discharge ascer-
tained by applying mean daily gage heights to rating table except June 5 to
September 9, for which period shifting-control method was used. Records good.

Discharge measurements of Henrys Fork near Rexburg, Idaho, during the year ending
Sept. 80, 1915. .

Date. Madeby— | ,Soge | Dis | Date, Madeby— | 008 | DI

Feet, | Secft. Feet. | Sec.ft.

Mar. 21| G.C, Baldwin....... 3.79 | 1,650 || July 30| G C, Baldwin....... 2.3 [ 68

May 31| A. W, Harrington....] 6.50 | 4,000 || Aug. 16 |-.... Q00 emmmreonns 211 549

July. 7 | G.C, Baldwin... .. 2o | e | Sep 10 AW Moo 83| 1,10
..... L 3 6.
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Daily discharge, in second-feet, of Henrys Fork near Rexburg, Idaho, for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. Dec. Mar. Apr, May. | June. | July. | Aug. | Sept.
2,670 | 2,180 2,340 | 4,100 81~ 702 845
2,670 | 2;260 2,420 | 4,950 £2 762 850
2,670 | 2,420 2,420 | 5,910 754 762 961
2,500 | 2,420 2,180 | 6,200 675 734 967
2,590 | 2,420 1,950 | 6,100 650 720 | 1,120
2,590 | 2,260 1,800 | 5,690 645 702 | 1,100
2,510 | 2,260 1,650 | 5,100 628 680 | 1,130
2,510 | 2,180 1,410 | 4,510 76 600 1,170

930 | 2,510 | 2,100 1,250 | 3,940 i 560 1
840 | 2,510 |........ 1,180 | 3,750 825 518 1,180
2,880 | 2,510 |. 1,190 | 3,560 | 1,040 556 | 1,210
2,930 | 2,510 1,280 | 3,270 | 1,070 552 | 1,300
2,840 | 2,510 1,730 | 3,000 9€1 552 | 1,300
2,760 | 2,510 1,910 | 2,650 856 549 [ 1,340
2,760 | 2,420 2,340 | 2,310 71 549 | 1,300
840 | 2,420 2,420 | 1,790 711 545 | 1,300
840 | 2,340 2,180 | 1,600 61° 549 1,340
840 | 2,420 2,180 | 1,490 512 552 1,340
100 | 2,420 2,670 | 1,560 552 580 | 1,340
280 | 2,420 3,100 | 1,580 541 62| 1,370
2,420 |_.__.... 3,550 | 1,570 536 830 | 1,370
2,340 |..o.o.... 3,920 | 1,39 530 913 [ 1,370
2,340 |........ 4,190 | 1,290 52° | 1,060 | 1,370
2,340 [0 010000 4,190 | 1,220 552| 1,130 | 1,370
2,420 |.....o. 4,190 | 1,210 537 | 1,160 | 1,370
2,420 |.cceeenn 4,38 | 1,230 711 1,170 1,470
2,420 |..ooo. 4,660 | 1,170 70 L120| 1,680
2,340 |oooenno. 4,570 | 1,070 637 | 1,130 1860
2,420 |_.LoollL 4, 978 6£R 934 | 1,780
2,420 |...ollL 650 4,100 866 654 940 | 1,750
................ 580 4,010 |........ 72 840 |........

NoTE.—Mean discharge Dec. 10-12estimated at 2,100 second-feet. No records obtained Dec. 13 to Mar. 20,

Monthly discharge of Henrys Fork near Rexburg, Idako, for the year ending Sept. 30, 1915.

Discharge in second-feet. s
Run-off Aceu-
Month. + (total in racy,
Maximum, | Minimum. | Mean, | 8cTe-foet).
October......... heeeteaeantacatacecanaanaas .- 3,280 2,510 2,880 177,000 | A,
November......oooiieiiiicaiiicaaeaaan .- 2,670 2,340 2,470 147,000 | A,
December 1-12. e oeeevaeeaeinaaeannaannns 2,420 [..oo..i.... 2,230 53,200 | B.
March 21-31. ...t 1,650 1,450 1,580 34, A,
Mpri.l.. ...................................... 3,100 1,450 2,460 1486, A.
E: ), RPN 4,660 1,190 2,760 170,000 | A,
June. ..o 6,200 866 2,840 169,000 | B.
Jaly.ooeniiennaaaaa, R 1,070 522 698 42,900 | A,
AUZUSt ..o 1,170 518 761 46,800 | B.
September. ... ... .o iiiiiiiiiiiiiiiceaeas 1,860 845 1,300 77,400 | B,
The Period.ceeciceaccececnneccnnciosncsccncfonccnoconnna]ons veouen J 1,060, 000

Nore.—See footnote to table of daily discharge.

WARM RIVER AT WARM RIVER, IDAHO.

LocimioNn.—In sec. 13, T. 9 N., R. 43 E., Fremont County, at highway bridge half
a mile above Warm River station on Yellowstone branch of Oregon Short Line
.Railread, less than a quarter of a mile above Robinson Creek, and about half a
mile above confluence of Warm River and Henrys Fork. .

DrarNaGE AREA.—144 square miles (measured on Forest Service mapv).

RECORBS AVAILABLE.—January 24, 1912, to March 22, 1915, when station was dis-
continued.
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Gage.—Vertical staff attached to downstream side of bridge pier; rexd by Mrs.
Ji osephme Stone.

DiscrARGE MEASUREMENTS.—Made by wading at various sections near gree.

CEHANNEL AND cONTROL.—Bedrocky. Onechannelatallstages. Control apparently
shifting. Stage-discharge relation during part of year somewhat affected by
growth of moss.

ExXTREMES OF DISCHARGE.—Maximum stage recorded October to Marcl . 1.50 feet
October 4 and 21 (discharge, 297 second-foot); minimum stage recorded, 1.32 feet
December 16 and January 9 (discharge, 215 second-feet).

1912-1915: Maximum stage recorded, 2.3 feet June 2, 1912 (dis~harge, 900
second-feet); minimum stage recorded, 1.3 feet February 15 and 20 M~y 2, 5, and
7, 1912 (discharge, 192 second-feet).

WINTER FLOW.—Stage-discharge relation unaffected by ice; open-chaunel rating
curves assumed applicable.

Drversions.—None above.station.

ReguraTioN —None.

Accuracy.—Standard rating curve only fairly well defined. Gage read to quarter-
tenths about three times a week. Discharge determined by shif‘ing-control
method. Records fair.

The following discharge measurement was made by G. C. Baldwin:
March 22, 1915: Gage height, 1.33 feet; discharge, 228 second-feet.

Daily discharge, in secondfeet, of Warm River at Warm River, Idaho, for the year
ending Sept. 30, 1915.

v

Day.| Oct. | Nov. | Dec. | Jan. | Feb.-| Mar. || Day. | Oct. | Nov. { Dec. | Jan. | Feb. | Mar.
1 254 243 249 1....... 233 238 16
2| 270 243| 262)....... 23] 238 17
3 284 243 2756 229 233 238 18
4 297 246 262 229 233 238 19
5 292 249 249 229 233 238 20
6 286 249 276 229 233 238 21
7 270 249 |' 267 220 233 224 22
8 270 249 259 222 233 224 23
9 270 249 258 215 233 224, 24
10f 270} 249 | 256 229 233 224 25
1 270 249 255 236 233 224 26
12 270 249 254 243 233 224 27
13| 270( 249 229 241 233 224 28
14| 270 249 225| 238} 233 [....... 29
15| 270 240 220 | 235 233 [ceeeens gg

Nore.—Gage read about three times a week and discharge interpolated on intervening days. Meau
discharge estimated as follows: Dec. 24 to Jan. 2, 236 second-feet; March 14-21, 226 seconi-feet.

Monthly discharge of Warm River at Warm River, Idaho, for the year ending Sept. 30, 1915.

Discharge in second-feet.

' Rra-off |00
Month, (tctal in .
Maximom. | Mintmum, | Mean, | 86r-feet).

5
g
FREREY

NorE.—See footnote to table of daily discharge.
45725°—18—wsp 413——4
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ROBINSON CREEK AT WARM RIVER, IDAHO.

LocarioNn.—In sec. 13, T. 9 N., R. 43 E., Fremont County, at Oregon Short Line
Railroad bridge, about one-third mile above Warm River station on the Yellow-
stone branch, and about 300 yards above mouth of creek.

DraNAGE AREA.—ADbout 41 square miles (measured on Forest Service map).

RECORDS AVAILABLE.—January 24, 1912, to March 22, 1915, when station was dis-
continued.

Gaee.—Vertical staff attached to pile on downstream side of railrosd bridge; read
by Mrs. Josephine Stone.

DiscHARGE MEASUREMENTS.—Made by wading or from bridge.

CHANNEL AND CONTROL.—Bed of stream composed of coarse gravel. Control is a
well-defined cobble riffle about 150 feet below gage; apparently shifting.

ExTREMES OF DISCHARGE.—Maximum stage recorded October to March, 2.25 feet
at 4.40 p. m. October 6 (discharge, 151 second-feet); minimum stage recorded,
1.70 feet January 3 and 5 (discharge, 66 second-feet).

1912-1915: Maximum stage recorded, 4.3 feet May 28, 1912 (discharge, 1,140
second-feet); minimum stage recorded, 1.5 feet February 15, 1912 (discharge,
51 second-feet).

WintER rLOW.—Stage-discharge relation affected, during parts of the winter, by
shore ice at comtrol and by anchor ice; flow for such periods estimated from
observer’s notes and by comparison with records of flow at other stations.

Diversions.—None above station.

REeGuULATION.—None. !

Accuracy.—Rating curve well defined. Records good except for periods in which
stage-discharge relation was affected by ice.

The following discharge measurement was made by G. C. Baldwiun:
March 22, 1915: Gage height, 1.80 feet; discharge, 79 second-feet.

Dazly discharge, in second-feet, of Robinson Creek at Warm River, Idaho Jor the year
_ ending Sept. 80, 1915.

Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar. || Day. | Oct. | Nov. | Dec. | Jam. | Feb. | Mar.
1 100 79 70 - 18
2 100 79 72 17
3 112 79 70 18
4 125 79 68 19
5 138 79 68 20
6 151 79 68 21
7 133 77 68 22
8 124 74 68 23
9| 116 72 68 24
10 116 72 68 25
11 116 72 68 26
12 116 72 88 27
13 116 72 68 28
14 112 2 29
15 108 72 leeeaeas 30

31

NoTE.. —-—Gage read about three times a week; discharge for those days determined from a fmrlg well
defined rating curve; interpolated for mtervening da except when stage—dlscharge rel tion was affected
by ice—Dee. 7 to Jah, 2 and Jan, 13-31. Mean di ollows Dec. 7-31, 80 second-feet;
Jan. 1 and 2, 66 second-feet; Jan. 13-31, 75 second- feet, Ma.r 14-21, 75 second-feet.
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Monthly discharge of Robinson Creck at Warm River, Idaho, for the year endina Sept. 30,
1915.

Discharge in second-feet. ' .
Acca-

( .
Maximum. | Minimum. | Mesa, | 80reteet). |7

Month,

Run-oft
toal

B

151 3| us 7,260 | B.
93 79 87.0 5180 | B.
S 8L.2 4,99 | D.
6 66 74.3 4570 | D.
79 68 78.1 4,060 | B.
79 68 1.4 3120 | C.

.................................. 29,200

Nork.—See footnote to table of daily discharge.

IDAHO (GOVERNMENT) CANAL NEAR SﬁELLEY, IDAHO.

LocaTioN.—In sec. 31, T. 1 N, R. 37 E., Bingham County, 600 feet below the canal
head gates, 13 miles southwest of Shelley, and 10 miles above point vhere Sand
Creek crosses canal.

RECORDS AvAILABLE.—June 20, 1912, to September 30, 1915. No water diverted
during 1913 because of break in canal.

Gace.—Inclined staff set in concrete of rating section on right bank; read by Ed.
Hanks. Bristol water-stage recorder operated during previous season+: inclined
staff always used as reference gage.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension footbridge about
3 feet below gage. ’

CHANNEL AND CONTROL.—Trapezoidal concrete rating section. Collection of brush
and growth of aquatic plants cause changes in stage-discharge relation, but bottom
of rating section evidently furnishes a permanent point of zero flow at about 0.0
on gage.

ExTREMES OF DISCHARGE.—Maximum stage recorded during the year, 2.83 feet at
1.30 p. m. August 5; maximum discharge at gage height 2.7 feet June 28 (discharge,
142 second-feet); minimum flow practically zero probably about 0.0 on gage but
has not been definitely determined as no records are kept when head gates are shut
down.

1912-1915: Maximum stage recorded, 3.7 feet July 29, 1912 (discharge, 308
second-feet); minimum as stated in preceding paragraph.

WinTEr FLow.—Canal not operated during winter.

DiversioNs.—None above station and none between station and outlet into Blackfoot
River.

RecuratioNn.—Flow controlled at head gates about 600 feet above.

Accuracy.—Stage-discharge relation affected by growth of weeds. Recors fair.

Idaho canal diverts' water from the left bank of Snake River in sec. 31, T. 1 N,
R. 37 E., and discharges it into Blackfoot River in sec. 24, T. 2 S., R. 36 E. The canal
receives water from Sand Creek about 10 miles below this station. Fo~ record at
station below Sand Creek see page 64. Water discharged into Blackfoot River during
the irrigation season is diverted by the Fort Hall upper and lower canals for use on
Fort Hall reservation.
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Discharge measurements of Idaho (Government) canal near Shelley, Idcho, during the
year ending Sept. 30, 1915.

[Made by G. C. Baldwin.]

Gage Dis- Gage Dis- Gage | Dis-
Month. hei;it. charge, Month. heig%t. charge. Month. height. | charge.
Feet. Sacs.zt. Feel. | Secft. Feet. | Sec.ft.
July 9....cvenee 2.09 .4 1l Aug.5..cevenens 2.01 66.7 || Aug.5..neuenase 2.81 121
| R 1.70 50.0 | P 1.15 23.5

Daily discharge, in second-feet, of Idaho (Government) canal near Shelley.
the year ending Sept. 30, 1915.

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

NOTE.—Dj determined from two fairly well defined rating curves and by shifting-control method.
Head gates of canal closed Oct. 1 to June 16 and Aug. 8 to Sept. 30.

Monthly discharge of Idaho (Government) canal near Shelley, Idaho, for the year ending

Sept. 30, 1915.
) Discharge in second-feet. Runoff |,
Month, . (total in (200"
Maximum. | Minimum. | Mean, | 8cre-foet).
2,410 | C.
'620 | O
708 | B.
7,740

BLACKFOOT RIVER ABOVE RESERVOIR, NEAR HENRY, IDAHO.

LocatioN.—Approximately in sec. 9, T. 7 8., R. 42 E., at Cully’s r~nch, 1} miles
above flow line of Blackfoot-Marsh reservoir, 7 miles south of Henry, Bannock
County. . ’

DRAINAGE AREA.—360 square miles (measured on Land Office map).

.RECORDS AvArLABLE.—March 25, 1914, to September 30, 1915.

GaGE.—Vertical staff on right bank, half a mile above Cully’s house and about 200
feet below the shearing plant; read by Mrs. T. W. Cully. Original gage, used .
March 25 to September 30, 1914, was vertical staff attached to streamward side
of right bridge pier about three-fourths mile above present site.

DiscHARGE MEASUREMENTS.—Made from cable at gage or by wading.

CHANNEL AND coNTROL.—Bed composed of loose rock, boulders, and gravel; rough,
One channel at all stages. Right bank near gage probably subjec to overflow at .

.high stages. Control is of loose rock; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.6 feet at 10.80
a. m. May 22 (discharge, 537 second-feet); minimum stage recorded, 1.40 feet at
9.30 a. m., September 1 (discharge, 55 second-feet). Minimum discharge may
have occurred during the winter, when stage-discharge relation v-as affected by
ice. .

1914-15: Maximum stage recorded, 6.45 feet at 3.15 p. m., April 24, 1914
(discharge, 1,450 second-feet); minimum, September 1, 1915.
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WmntER rrow.—Stage-discharge relation seriously affected by ice; flow estimated

from observer’s notes, the discharge measurement of January 24, weatl ~r records,
‘and by comparieon with record of flow at Little Blackfoot River.

Diversions.—A few small ranch diversions only are made above gage.

RrcuramioNn.—None. Entire flow passing gage is impounded in Blackfoot-Marsh
reservoir, 13 miles below.

Accuracy.—Stage-discharge relation not permanent; affected by ice Dec-mber 8 to
March 21. Two well-defined rating curves used, one applicable October 23 to
December 7 and June 5 to September 30, the other March 22 to April 26. Gage
read once daily during open water and three times a week during winter. Daily
discharge ascertained by applying daily gage heights to rating table; shifting-
control method used April 27 to June 4. Open-water records good; winter records
poor.

Dis?]mrge measurements of Blackfoot River above reservoir, near Henry, Idaho, during the
year ending Sept. 30, 1915.

Ga Dis- Gape Dis-
Date. Made by— height. charge. Date. Made by— heig 1t. | charge.
Feet. | See.-ft. X Fect. | Sec.ft.
Oct. 31 | L. W, Roush....... . 1.81 106 June ‘5 | A, W. Harrington.... 302 366
Jan. 24 1|..... (3 1 T a2 34 55.4 || July 26 | G. C. Baldwin....... 1.68 86.4
Apr. 26 | G.C. Baldwin.......| 2.33 219 Sept. 30 | A. W, Harrington....| 1.68 84.1

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Blackfoot River above reservoir, near Henry, Idaho, for the
year ending Sep?. 30, 1915.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
254 303 130 88 55
320 | 252 130 88 56
329 238 122 88 70
316 194 122 88 76
288 351 122 88 82
238 351 1156 88 65
250 351 122 88 70
213 208 138 88 70
24 298 130 82 70
247 272 130 76 70
233 247 138 76 70
222 224 122 76 76
200 247 115 76 82
188 260 115 78 82
220 260 115 70 76
188 213, 115 70 76
176 202 76 76
206 202 101 76 76
329 202 101 76 74
423 202 94 76 70
. 480 182 04 76 70
* 537 172 94 70 70
507 163 88 65
48 154 88 70 65
46 130 88 70 65
446 122 83 70 88
417 146 88 65 146
359 146 88 65 122
359 138 88 63
359 130 88 60 88
303 foee.e..n 88 58 faeannnn .

NoTe.—No gage height record Oct., 1-22. Stage-discharge relation affected by ice Dee. 8 to Mar. 21,
D estimated from observer’s notes, climatic data, and records at other stations, as follows: Oct,
1-22, 140 second-feet; Dec. 8 to Jan. 23, 70 second-fect; Jan. 24, 55 second-feet; Jan. 25-31, 66 second-feet;
Feb, 1-28, 85 second-fest; Mar. 1-21, 100 second-feet.
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Monthly discharge of Blackfoot River above the reservoir near Henry, Idakho, for the year
ending Sept. 30, 1915.

Discharge in second-feet. Run-off |,

Month. (totalin 3500~

Maximum. | Minimum. | Mean. | acrefeet). | T2°Y:
[816174117.) PPN NP 101 131 8,060 | C.
NOVEMbBer. .« v e e it i 138 101 115 6,840 | B,
December. ... e it 88.2 5,420 | D.
RS (1IE:Y oY 68.4 4,210 | D.
February..coeeuaem i 85.0 4,720 | D.
March. .. .onieiee i e 114 7,010 | C.
7N 13 2 1 344 20,500 | B.
Y -+ raaeen e aeeeea e aenaaanaas 316 19,400 | B.
JUDG. vae e ecemeeeaen e menae s e e e e anaas 222 13,200 | A.
JULY oot 109 6,700 | A.
AUUSE. e 75.7 4, B,
September.....coceimaiiianeiii il 77.0 4,580 | A,

The year....ceeu.- cesaronscenasscasnsasuonne 145 105, 000

Note.—See footnote to table of daily discharge.
BLACKFOOT-MARSH RESERVOIR NEAR HENRY, IDAHO.

LocarioNn.—In sec. 12, T. 5 8., R. 40 E., about 12 miles northwest of Henry, Bannock
County.

RECORDS AVAILABLE.—January 1, 1912, to September 30, 1915.

Gaee.—Vertical staff near spillway atright end of dam; read twice daily to hundredths
by J. B. Curtis. Zero of gage, 6,100 feet above sea-level.

ExTREMES OF STAGE.—Maximum stage recorded during year, 59.25 feet June 12, 13,
and 15; minimum stage 48.72 feet at 6.15 p. m. September 30.

1912-1915: Maximum stage recorded 68.60 feet June 27-30, 1912; minimum

stage 48.72 at 6.15 p. m. September 30, 1915.

CoorerATION.—Gage-height record furnished by United States Indian Service.

Daily gage height, in feet, of Blackfoot- Marsh reservoir near Henry, Idako, for the year
ending Sept. 30, 1915. '

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
55.87 | 56.00 | 56.18 | 56.39 | 58.14 | 59.00 | 57.€2 | 54.08 | 51.12
55.87 | 56.05 | 56.18 | 56.42 | 58.16 | 59.00 | 57.53% | 53.95 | 51.02
55.85 | 56.08 [ 56,19 | 56.49 | 58.20 | 59.00 | 57.4 .81 | 50.92
55.87 | 56.10 | 56.20 | 56.50 | 58.20 | 59.00 | 57.31 | 53.70 | 50.84
55.90 | 56.10 | 56.22 | 56.50 | 58.18 | 59.08 | 57.1% | 53.58 | 50.74
556.90 | 56.09 | 56.22 | 56.55 | 58.21 | 59.16 | 57.02 | 53.48 | 50.66
55.90 | 56.08 | 56.20 | 56.68 | 58.19 | 59.19 | 56.90 | 53.40 | 50.56
55.88 | 56.05 | 56.20 | 56.80 | 58.18 | 59.20 | 56.77 | 53.32 | 50.47
55.86 | 56.08 | 56.18 | 56.87 | 58.18 | 59.14 | 56.6% | 53.18 | 50.38
55.85 | 56.08 | 56.19 | 56.94 | 58.15 | 59.16 | 56.51 | 53.08 | 50.30
55.85 | 56.08 | 56.20 | 57.00 | 58.15 | 59.18 | 56.42 | 52.96 | 50.20
55.85 | 56.08 | 56.25 | 57.02 | 58.16 | 59.24 | 56.29 | 52.84 | 50.10
55.85 | 56.10 | 56.28 | 57.08 | 58.21 | 59.25 | 66.14 [ 52.77 | 50,02
55.85 | 56.10 | 56.20 | 57.12 | 58.25 | 59.21 | 65.9% | 52.70 | 49.92
55.87 | 56.10 | 56.31 | 57. 16 | 58.26 | 59.24 | 55.8% | 52.62 | 49.82
56.80 | 56.12 | 56.32 | 57.19 | 58.28 | 59.15 | §5.77 | 52.54 | 40.74 .
55.90 | 56.15 | 56.31 | 57.26 | 58.28 | 58.95 | 55.610 | 52.46 | 49.66
56.88 | 56.15 | 56.33 | 57.30 | 58.29 | 58.90 | 55.4% 38 | 49.56
55.87 | 56.15 | 56.34 | 67.36 | 58.30 | 59.00 | 55.3% | 52.32 | 49.47
55.88 7’:6. 15 | 56.32 | 57.48 | 58.34 | 58.95 | 55.39 | 52.25 | 49.38
55.95 | 56.18 | 56.33 58.40 | 58.88 | 55.27 | 52.16 | 49.30
56.00 | 56.18 | 56.34 | 57.76 | 58.52 | 58.80 | 55.17 | 55.10 | 49.22
55.90 | 56.20 | 56.36 | 57.87 | 58.59 | 58.72 | 54.9% | 52.02 | 49.12
55,87 3 . 7. 3 . 49.02
55.90 48.96
55.90 48.91
55.90 48. 86
56. 00 48.88
56.00 48.80
56.00 . . . . ? 48.74
56.00 1...o.n.] 56.36 {oc.eo-.] 58.96 |-eu.u..] 54.27 1 51.22 [.......

Nore.—No record received Oct. 1-17.
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BLACKFOOT RIVER NEAR HENRY, IDAHO.

LocatioN.—In sec. 11, T. 5 S., R. 40 E., 200 feet below wagon bridge at Packyford
crossing, 1 mile below Blackioot-Marsh dam of the United States Indian Service,
and about 12 miles northwest of Henry, Bannock County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 15, 1908, to September 30, 1915,

Gaae.—Friez water-stage recorder installed September 18, 1912, in wooden shelter
on left bank; referred to outside vertical staff gage. Prior to September 18, 1912,
gage was a vertical staff a few feet downstream from site of present gage. Original
gage settled 0.11 foot between July 15, 1908, and May 25, 1912; datum of present
gage same as that of original gage May 25, 1912. Recorder inspected and staff
gage read daily by J. B. Curtis.

Di1SCHARGE MEASUREMENTS.—Made from cable 600 feet above gage or by vading.

CHANNEL AND cONTROL.—Bed composed of lava rock, boulders, and gravel. One
channel at all stages. Control fairly permanent. State-discharge rolation at
times affected by growth of moss.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.50 feet J-ne 25-28
and July 1-4 (discharge, 1,060 second-feet); minimum stage recorded, 0.70 foot at
1.30 p. m. January 21 (measured discharge, 3.3 second-feet).

1908-1915: Maximum stage recorded, 4.15 feet May 14, 1909 (discharge, 1,640
second-feet); minimum stage recorded January 21, 1915.

WINTER rLow.—Stage-discharge relation not affected by ice; owing to prcximity of
station to reservoir, channel remains open.

Diversions.—Only a few small diversions are made for irrigation f.rom river and
tributaries above reservoir.

RecurLaTioN.—Flow controlled by gates at dam.

Accuracy.—Stage-discharge relation affected by growth of aquatic planta Two
well-defined rating curves used, one applicable October 1 to February 4, the other
February 5 to September 30. Recorder not in operation October 1 to March 31,
stage determined from daily readings on staff gage; mean daily gage keights for
rest of year obtained by inspecting recorder graph. Daily discharge ascertained
by applying daily gage heights to rating table. Records good.

Discharge measurements of Blackfoot River near Henry, Idaho, dur'mg the year enting Sept.

30, 1915.

Date. Made by— posge | i || Date. Made by— nore | oo,
Feet. | Sect.

Nov. 4 Apr. 25 1.97 42354
4 June 3 2.00 . 274

Jan. 20 |- 3 2.29 . 404
20 1. 3 2.60 551

21 |. July 24 2.98 761
Apr. 24 25 2.98 762
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Daily discharge, in second-feet, of Blackfoot River near Henry, Idaho, for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. [ June. | Ju'~. | Aug. | Sept.
424 127 111 112 234 268 272 | 1,060 753 553
448 127 49 112 238 272 276 | 1,060 747 553
472 127 49 112 253 272 326 1 1,060 741 553
472 127 44 117 253 272 276 | 1,060 741 548
497 127 47 117 253 272 276 | 1,030 741 543
497 127 57 117 261 264 280 | 1,030 741 543
522 127 57 117 245 264 280 | 1,030 41 543
522 59 112 234 264 276 { 1,030 741 538
522 127 59 116 257 264 280 | 1,000 741 538
522 127 69 117 272| 264 2801, 41 533
522 133 59 116 272 264 276 | 1,000 712 528
522 130 69 112 272 264 272 | 1,000 601 528
522 130 59 112 272 264 272 | 1,000 574 528
522 1 59 112’ 272 264 272 | 1,000 574 528
522 130 59 112 268 264 272 946 574 528
522 127 59 128 268 264 356 828 569 522
522 127 59| 144 272 | 264] 684 70| 560 517
522 127 59 144 272 264 770 753 564 517
522 133 59 144 272 264 770 758 569 517
522 121 59 144 272 264 770 747 559 517
472 103 59 144 272 268 770 741 559 517
378 182 59 155 272 268 758 753 553 517
378 182 59 167 272 272 7563 770 553 522
378 | 182 63| 167( 268! 272 87| 764! 553 512
378 182 63| 199| 264 2721060 758| 559 522
378 182 87| 234| 264| 272|1,060| 758| 559 528

182 112 234 264 272 | 1,060 758 559 502
169 182 112 234 264 272 | 1,060 758 559 492
133 182 lieauund] 234 264 272 | 1,030 753 548 487
121 182 |ivneunn 234 268 272 | 1,030 753 548 482
127 189 f....... 234 |.ueen.. 272 eaceas] 58| 548 |..eaees

NorE.—No record obtained Oct, 12~17, mean discharge estimated at 480 second-feet.

Monthly discharge of Blackfoot River near Henry, Idaho, for the year ending Sept. 30, 1915.

Discharge in second-feet.
d-feet Run-off Accu-
Month, (total in racy.
Maximum. | Minimum. | Mean. 3cre-feet).
916 38| 560 34,400 | B.
741 17| 3% 227700 | B.
522 2] 420 26,400 | B.
189 108 145 8920 | B.
112 44 641 8,560 | C.
234 112 150 9,220 | B.
272 B4| 263 15,600 | B.
272 24| 268 16,500 | A.
1,060 | 67 33,700 | A.
1,060 7a1 | . 887. 54,500 | A.
753 88| 625 387400 | A
553 2| 5% 31200 | A,
1,00 “| 8 265, 000
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BLACKFOOT RIVER NEAR SHELLEY, IDAHO,

Locarion.—In sec. 7, T. 2 8., R. 38 E., Bingham County, 1} miles above mouth of
canyon, 3 miles abpve the N. A. Just ranch, 10 miles southeast of Shelley; below
all important tributaries.

Dramvage ArREA.—Not measured.

Recorps AvamaABLE.—June 26, 1909, to September 30, 1915. From April 17, 1903,
to December 31, 1909, records were obtained near Presto, about 5 mil~s below
site of present station; no tributaries enter between the two sites, but during the
irrigation season several ditches divert probably 50 second-feet.

Gacge.—Friez water-stage recorder on right bank; observer, Rufus E. Reid.

CHANNEL AND coNTROL.—Bed rocky and rough. One channel at all stages. Control
somewhat shifting.

EXTREMES OF DISCHARGE. —Maximum stage recorded during year, 5.50 feet at 2.30
p. m. June 26 and 2 p. m. July 3 (discharge, 1,120 second-feet); minimum stage
recorded, 3.33 feet at 3 p. m. February 12 (discharge, 85 second-feet). Lower
stages may have occurred during January or the first part of February, when the
stage-discharge relation was affected by ice.

1909-1915. Maximum stage recorded, 5.80 feet at 11.45 p. m. Apri’ 1, 1913
(discharge, 1,370 second-feet); minimum stage recorded about 3.1 feet I cember
29, 1911 (dmcha.rge, 45 second-feet)..

WINTER FLOW.—Stage-discharge relation senously affected by ice; flow estimated
from discharge measurements and comparison with record of flow at station near
Henry.

Diversions.—No important diversions from river or tributaries above statior.

Recuration.—Flow regulated largely by storage in the Blackfoot-Marsh reservoir
of the United States Indian Service, about 40 miles upstream.

Accuracy.—8Stage-discharge relation not permanent; affected by ice D-cember,
January, and February. Rating curves well defined by measurements except
during winter months. Mean daily gage heights obtained by inspectiug recor-
der graph. Daily discharge, except for periods during which stage-discharge
relation was affected by ice, ascertained by applying daily gage heights to rating
table. Records good.

Discharge measurements of Blackfoot River mear Shelley, Idaho, during the yewr ending
Sept. 80, 1915.

Gage Dis- Ga; Dis-
Date. Made by— heiag%t. charge. || Date. Made by— heigiet. charge.
Feet. | Sec.-ft.
Oct. 27 May 24 | A. W. Harrington.... 4.30 433
28 Aug: 4| G.C, Baldwin....... 5.07 T4
{&”sfx. %g Sept. 23 | A.'W. Harrmgton.... 4.5% 525

« Stage-discharge relation affected by ice,
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Daily discharge, in second-feet, of Blackfoot River near Shelley, Idaho, for the year ending
Sept. 80, 1915.

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

140 353 829 576
140 366 822 576
140 388 816 582
140 397 810 587
142 366 810 576
142 370 810 576
140 379 803 571
140 366 810 571
142 357 796 566
142 379 790 566
142 379 784 571
145 | 379 764 576
150 379 649 576
150 379 643 576
150 379 638 571
150 379 633 571
172 379 628 566
75 375 624 560
72 370 619 550
172 370 614 545
178 388 609 539
193 406 604 534
231 406 598 529
272 388 593 545
307 379 434 |....... 816 587 545
357 375 429 1 1,120 810 582 604
344 366 420 | 1,120 816 576 555
362 362 420 | 1,120 816 582 534
416 357 420 | 1,120 210 582 529
362 379 406 | 1,120 810 576 529
348 |.ooiaee 402 {.......| 816 576 |ee.e...

Note.—Discharge estimated on account of ice and lack of gage heights as follows: Oct. 5-9, 832 second-
feet; Oct. 11-16, 690 second-feet; Dec. 14-21, 550 second-feet; Dec. 22-28, 410 second-feat; Dec. 29-31, 170

second-feet; Jan. 1-15 and 17-21, 160 second-feet; Jan. 22-31, 220 second-feet; Mar
June 20-25, 875 second-feet., and July 4-12, 1,080 second-feet.

. 1-12, 105 second-feet;

Monthly discharge of Blackfoot River near Shelley, Idaho, for the year ending Sept. 30,
1915.

i ond-feet.
Discharge in see foat Runoft [,
Month, (totalin Tacy
Maximum. | Minimum. | Mean, 2cre-feet).
458 626 38,500 | B.
276 475 28,300 | B,
eeeccosnance 456 28,000 | C,
......... .. 178 10,900 | C,
............ 115 6,390 | C.
140 205 12,600 | B,
353 376 22,400 | A,
362 391 24,000 | B.
375 650 38,700 | B.
784 944 ;000 | B.
576 682 41,900 | A.
562 ,400 | A,
The Year. .. .coeerecacnecnncconconccssnnarnnn L120 feceennnnnane 474 343, 000

Note.~See footnote to table of daily discharge.
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BLACKFOOT RIVER NEAR BLACKFOOT, IDAHO.

Location.—In sec. 27, T. 3 8., R. 34 E., Bingham County, at the Jarvis ranch, 2
miles above junction of Blackfoot River with Snake River and 8 miles southwest
of Blackfoot.

DRAINAGE AREA.—Not messured.

Rrcorps avamwaBLe.—July 27, 1913, to September 30, 1915. Records obtained only
when stored water from Jackson Lake is being carried in Snake River.
Gaee.—Inclined staff on right bank half a mile south of the Jarvis ranch honse;

by Ardell Olmstead.

DISCHARGE MEASUREMENTS.—Made from a cable near gage or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel; control presumably of the same
material; fairly permanent. One channel at all stages. Banks covered with a
heavy growth of brush and willows which may affect stage-discharge relation at
high stages.

ExTREMES oF DIscHARGE.—Maximum stage recorded during year, 8.6 feet at 6.10
p. m., September 29 (discharge, 643 second-feet); water below gage 7.20 p.
June 17 (discharge estimated at 40 second-feet).

1913-1915. Maximum stage recorded, 8.7 feet Septentber 21-22, 1914 (d:
charge, 673 second-feet); water below gage June 17, 1915,

WinTER FLOW.—No records.

Diversions.—Principal diversions above gage are the Fort Hall canals ne~r Black-
foot, but several smaller diversions are made in the vicinity of Blackfoot.

RrecuraTion.—Flow regulated by storage in the Blackfoot-Marsh Reservoir of the
United States Indian Service.

Accuracy.—Stage-discharge relation permanent during period of record. Rating
curve fairly well defined. Gage read to hundredths once daily Daily dis-
charge ascertained by applying gage heights to rating table. Records gnod.

Discharge measurements of Blackfoot River near Blackfoot, Idaho, during the year ending
Sept. 30, 1915.

Ga; Dis- Ga; Dis~
Date. Made by— he‘i t. | charge. Date. Made by— height. ch&rgf.
!
Feet. Sec.-ft. Feet, | Sec.ft.
June 10} A. W. Harnngton 6.73 347 || Aug. 3| G.C.Baldwin....... 6.48 00
July 11{ G.C, Baldwin....... 6.90 349 || Sept. 21 | A. W. Harrington.... 7.09 T 384
15 }..... L 1+ S © 700 383

Daily discharge, in second- feet of Blackfoot River near Blackfoot, Idako, for the year
ending Sept. 30, 1915.

Day. June. | July. | Aug. Sept. Day. June, | July. | Aug. | Sept.
316 17
174 4
174 174 78
148 174 78
154 191 10
136 174
136 200 78
118 214
124 {1 2°4 26
124 2%
124 174
136 174
142 17
142 174
161 174
174 174 f.....L..

Nore.—Station not in operation prior to June 10. No gage heights received June 11-14 ard 17.
charge interpolated June 11-14 and estimated from notes by observer June 17.
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Monthly discharge of Blackfoot River mear Blackfoot, Idaho, for the yew ending Sept.

?

Discharge in second-feet.

Month. (total in
Maximum. | Minimum. | Mean.

331 4 172 7,160 | B.
40 118 27 14,000 | B.
410 161 20 14700 | B. -
643 174 374 22300 | B
.................................. 58,200

LITTLE BLACKFOOT RIVER AT HENRY, IDAHO,

Locarion.—In sec. 10, T. 6 S., R. 42 E., on Skinner’s ranch, at Henry, Bannock
County, a short distance above flow line of Blackfoot-Marsh reservoir.

DramnaeeE AREA.—Not measured.

RECORDS AVAILABLE.—~March 24, 1914, to September 30, 1915.

Gage.—Vertical staff fastened to log across stream just below Skinner’s barn. Read
by Beatrice Skinner.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Bed composed of rock, sand, and gravel. Control is rock
crest of an 8-foot falls. Stage-discharge relation affected by growth of aquatic
plants during large part of year. ’

WinTER FLOW.—Stage-discharge relation not affected by ice; channel kept open by
warm springs.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.6 feet at 7 p. m.,
April 6 (discharge, 124 second-feet); minimum stage, 1.33 feet Jenuary 1 and 3
(discharge, 11 second-feet). Minimum discharge may have occurred in August.

1914-15. Maximum stage recorded, 3.5 feet at 8 p. m., April 19, 1914 (discharge,
 determined from extension of rating curve, about 292 second-feet); minimum
stage, 1.20 feet March 24, April 1 and 2, and from 6 p. m., July 4, to July 7, 1914;
minimum discharge, determined by shifting-control method, 6.9 feet July 5, 6,
and 7, 1914.

Diversions.—A ditch for watering stock takes out about 300 feet above station arid
a small ditch diverts water from the warm springs that enter the river between
station and reservoir.

REeguraTion.—None.

Accuracy.—Stage-discharge relation affected by growth of aquatic plar ts, but changes
up to July 23 are well defined by measurements. Rating curve fairly well defined
January 22 to April 30. Gage read to hundredths twice daily. Daily discharge
ascertained by applying daily gage heights to rating table January 22 to April 30
and by shifting-control method for rest of year except October 1-3 and July 24
to September 28. Records fair, exeept those for July 23 to September 30, which
are poor. .

Discharge measurements of Liitle Blackfoot R¥ver at Hmry, Idaho dunng the year endmg
Sept. 80, 1915.

. Dis- ' Dis-

Date. Made by— height. | charge, || D&te- Made by— hm charge.
Feet. Sec.-;t. Feet. | Sec.-ft.
Nov. 1| L. W. Roush......... 1.38 17.7 || June 4| A. W, Harrlngton.... 1:85 20.6
Jan, 22 ..... do. waneen 1.46 16.0 || July 23 | G.C. Baldwin.. . 1,78 15.8
Apr. 26 |'G.C. Baldwin.. ... 1,52 18.0 || Sept. 20 | A. W. Harringion....| . L46 5.7
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Daily discharge, in second-feet, of Little Blackfoot River at H’enry, Idaho, for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Sept.
16 13 n 18 26 41 22 47 2L Loveennss’
16 ~13 1 16 26 35 26 50 2
18 13 n 16 26 51 29 37 21
[ SO X 13 16 13 11 16 26 50 20 29 21
Binieannenr 14 15 14 12 16 27 62 - 20 29 b1 N PO,
[ 14 15 16 12 16 2 88 19 29 2 feeeens
Tereenanes 14 15 15 12 16 27 72 18 27 26
- T, 4 15 14 13 18 2 51 18 26 23
- T, 17 15 14 14 16 29 35 16 25 20
100 ceoeaans 120 15 71 13 18 29 29 26 25 19
11 19 14 14 1 19 29 29 21 25 19
21 14 14 14 19 30 24 24 - 24 19
% 14 14 14 19 32 21 25 22
21 14 15 14 19 33 19 18 24 25
| 1, T, 19 14 17 13 19 33 18 18 24 25 |oaeieans
1B...ceen.... 17 14 17 13 19 33 19 17 24 24 |eeeenee
) ¥ SR, 17 14 15 13 19 32 19 19 2 b 3 PO
18 iaennn. 16 14 14 14 20 33 17 24 24 2 |...
190 ceeeee... 1w 14 14 13 21 33 18 31 23 A |eeeennns
P | IO 15 14 12 14 22 34 19 41 23 24 |oevennnn
b1 S, 17 14 12 33 23 56 23 22 |loeviennn
22, . 17 14 12 30 27 55 22 22
- TR 17 14 12 2| 22 50 22 16
A.eeinnnen. 16 14 12 29 18 4 22
eeeennenn . 16 4 12 29 18 40 22
. 16 14 12 14 17 35 22
.......... ' 16 14 12 33 16 31 22
P T, 16 14 12 43 18 29 22 leeunne
2. iiinnns 16 14 11 36 16 40 b1 3 IO 18
30 inennns 16 13 1 38 20 51 b1 O O 17
3 R, 16 |eevacnnn 1 50 [eaeeunas F:5: 78 PRURIION PR NI,

NOTE. ——stchar%e estimated as follows: Oct. 1-3, 14 second-feet; July 24-31, 15 second-feet; Aug. 1-31,
13 second-feet; Sept. 1-28, 14 second-feet.

Monthly diseharge of Little Blackfoot River at Henry, Idaho, for the year ending Sept.

0, 1915.
Discharge in second-feet. Runoff o
Month. (totslin |20
Maximum. | Minimum, | Mean. | 3¢re-Pet).
13 18.5 1,000 | C.
13 14.4 857 | B.
1 13.4 84 | C.
1 13.3 818 | B.
16 19.9 1,110 | B.
%| 3.3 Y920 | B!
16 30.3 1,800 | B.
16 20,4 1,810 | B.
21 26,1 1,55 | B
..... T ' ¥ 1,240 | C.
ceecssvenaes 13.0 799 i D.
cemesmacncen 4. 851 C.
THE FE8T < eeeeeaaaaannn eeeaetameraaaanans 88 el 20.2| 14,600
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MEADOW CREEK NEAR HENRY, IDAHO.

LocatioN.—In sec. 3, T. 6 S., R. 42 E., half a mile above flow line of Blackfoot-Marsh
reservoir, three-fourths mile below Goose Lake or Pelican Slough, and 1} miles
northeast of Henry, Bannock County.

DRAINAGE AREA.—Not measured.

RECORDS AvAILABLE.—April 17, 1914, to September 30, 1915.

GaGgeE.—Stevens water-stage recorder installed June 27, 1914, on left bank. Vertical
staff at same site and datum used April 17 to June 26, 1914. Mrs. John B. Curtis,
observer.

DiSCBEARGE MEASUREMENTS.—Made by wading or from cable at gage.

CHANNEL AND cONTROL.—Control consisted originally of an old-roc't diversion dam
about 100 feet below gage, but this dam was torn out August 17-19 and stage-
.discharge relation entirely changed. New control is of rocks and gravel; some-
what shifting. One channel at all stages, but banks are very brushy and stage-
discharge relation may be affected.

EXTREMES OF DISCHARGE.—Maximum stage recorded during yeer, 2.94 feet at
3 p. m. May 26 (discharge, 50 second-feet); minimum stage recorded, 1.36 feet at
2 p. m. September 1 (discharge, 2.2 second-feet).

1914-15: Maximum stage recorded, 4.39 feet April 17, 1914 (discharge, 281
gecond-feet); minimum stage recorded September 1, 1915.

WinTER FLOwW.—Stage-discharge relation seriously affected by ice; chservations dis-
continued during winter.

Diversions.—No known diversions above gage.

REeguLATION.—None. A

Accuracy.—Stage-discharge relation not permanent. Two rating ct~ves used, each
fairly well defined, one applicable October 2 to November 20 and April 25 to
August 16, the other August 20 to September 30. Records lac%ing for several
short periods, owing to unsatisfactory operation of water-stage recorder. Mean
daily gage heights obtained by inspecting recorder graph. Daily discharge ascer-
tained by applying gage heights to rating tables. Records good for June and
July and fair for other months.

Discharge measurements of Meadow Creek near Henry, Idaho, during the year ending
Sept. 80, 1915.

Date. Made by— ponss | e, || Date. Made by— pothe. | o,
Sec.-ft. Fe Sec.ﬁ.

Oct. 30 88| June 4| A W.Harrington....| 2.7 1
Jan. 19 7.8 || July 24| G.C. Baldwin....... 1 4.4
Apr. 25 39.4 || Sept. 29 | A. W. Harrington 2,06 2.7

@ Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Meadow Creek near Henry, Idaho, for the year ending
Sept. 80, 1915.

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept
28 37 6.0 4.6
30 37 5.4 4.8
34 36 5.4 4.8
33 35 5.4 4.6
32 34 5.2 4.6
32 32 5.0 4.6
31 30 5.0 4.6
30 29 5.2 4.8
........ 27 *5.8 4.8
[P 24 6.0 4.4
23 5.8 4.6
22 5.2 4.6
21 5.0 4.6
20 5.0 4.4
22 20 4.8 4.4
20 19 4.4 4.6 |... .
19 17 4.6 .. .
24 16 4.6 |. -
29 15 4.4 1. ... SO
34 13 4.4 5.2 8.4
| 13 431 50 8.5
44 12 4.6 4.8 8.6
45 11 5.0 4.6 8.7
48 10 4.4 4.4 8.8
49 9.5 4.4 4.4 8.9
49 8.9 43 3.8 15
47 8.4 4.3 3.3 18
44 8.2 4.4 3.0 20
40 7.1 46 2.7 22
36 6.6 4.3 2.5 21
37 feveennn . 4.3 2.3 feiaannn-

Note.—No record Nov. 21 to Apr. 24. Discharge interpolated on account of lack of gage heights Oct, 1,

May 4-7, 18-21, Sept. 21-24, 27, and 28. Discharée
9-14, 30 second-feet; Aug. 17-19, 4.9 second-feet; Se;

estimated as follows: Nov. 21-30, 10 second-feet; May
pt. 3-19, 5.0 second-feet.

Monthly discharge of Meadow Creek near Henry, Idaho, for the year ending Sept. 30, 1915.

Discharge in second-feet.
8¢ In second-lee Rur-off [,eon
Month, (total in 180y,
Maximum.| Minimum. | Moan, | 3cre-feet).

OCtObeT . . . oo . 31 16 21.2 1,300 |C.
November....oomeiiiei i, 18 Jeweereionns 13.2 786 | C.
ADril25-30. .. euerriiiii et e e araaaaa. 37 27 31.0 369 | B.
2 RN 49 19 34.1 2,100 | C.
LT T 37 6.6, 20.1 1,200 | A,
LT PP 6.0 4.3 4.89 301 | B.
August............. feeneusreeeresraeraesaananaaae 5.2 2.3 4.34 267 { C.
September.._._......llllllllllllllllIIIIIIII 22 2.3 7.93 472 | D,

NorE.—See footnote to table of daily discharge.
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IDAHO (GOVERNMENT) CANAL NEAR FIRTH, IDAHO.

LocartioNn.—In sec. 13, T. 2 8., R. 36 E., Bingham County, 100 fee* above double
metal flume by which canal crosses the Eastern Idaho Slough, one-fourth mile
below nearest highway bridge, 13 miles below the point where Sard Creek crosses
the canal, 5 miles southeast of Firth, and about 5 miles above point where canal
discharges into Blackfoot River.

RECORDS AVAILABLE.—March 29, 1914, to September 30, 1915.

GaGeE.—Friez water-stage recorder on left bank, inspected by J. A, Vaughn,

DiscHARGE MEASUREMENTS.—Made by wading or from one of the highway bridges
above station.

CHANNEL AND €ONTROL.—Bed of canal composed of silt, sand, and fire gravel; prob-
ably shifts slightly; flume heading just below gage furnishes wl it should be a
permanent control for high stages. Point of zero flow about gage height 0.6 foot.

EXTREMES OF DISCHARGE.—Maximuin stage recorded during year, 4.2) feet at 6 p. m
May 12 (discharge, 288 second-feet); minimum discharge practically zero, but can
not be exactly determined as water was below inlet pipe to float well.

1914-15: Maximum stage recorded, 4.29 feet at 5 a. m., May 9, 1914 (discharge,
315 second-feet); minimum practically zero, as stated in preceding paragraph.

WINTER FLoW.—Stage-discharge relation seriously affected by ice. Data insufficient
to warrant determinations.

Diversions.—None above station or between station and outlet of cenal into Black-
foot River.

ReeuraTioN.—Flow regulated partly by Snake River head gates, 12 miles above sta-
tion, and partly by gates at the Sand Creek crossing, about 14 mil-s above.

ACCURACY —-Stage-discharge relation practically permanent; affected by ice from
December 9 to about March 13. Rating curve well defined above 40 second-feet.
Recorder not operated during winter; outside staff gage read weekly December 9
to March 13. Mean daily gage heights obtained by inspecting recorder graph.
Daily discharge ascertained by applying gage heights to rating table. Records
of flow exceeding 40 second-feet excellent; for lower flow records are less reliable
because of poorer definition of rating curve and possible shifting of canal bed.

Idaho (Government) canal diverts water from left bank of Snake F *ver in sec. 31,
T.1N., R. 37 E,, and discharges into Blackfoot River in sec. 24, T. 2 8., R. 36 E.
The canal receives water from Sand Creek about 14 miles above this station. Water
discharged into Blackfoot River during the irrigation season is diver‘ed by the Fort
Hall upper and lower canals for use on Fort Hall reservation. For r~cord at station
at head of canal see page 51.

chharge measurements of Idaho (Government) canal near Firth, Idaho, during the
year ending Sept. 30, 1915.

Date. Madeby— | page | Dl | Date. Madeby— |1t | charge.
Fe Sec.-ft. Feet. | Sec.ft.
T 1 5o oMy & | A Wimmgen| ser| o
an, f ay W, . 3
Mar. 28 1.24 11.6 || Aug. 4| G.C.Baldwin.......] 218 67.6
2 1.38 18.2 || Sept. 23 | A. W. Harrington.... 2.37 81.0




SNAKE RIVER BASIN. 65 -

Daily discharge, in second-feet, of Idaho (Government) canal near M Xdaho. for the
year ending Sept. 30, 1915.

Day. Oct. | Nov..| Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
142 90 168 73 4) |reennnns
138 142 164 172 [ 2 P,
142 170 228 70 82 [iiveanen
162 176 240 A
158 170 23
152 158 226
129 153 220
136 134 200
136 170 170
131 182 118
124 188 75
127 274 76
120 267 57
1156 240 51
113 158 28
106 113 13 52
93 110 46 35
76 9% 44 35
51 120 56 4
49 142 44 50
49 164 66 47
52 188 61 45
50 220 52 44
64 246 67 4
65 220 68 39
61 200 76 39
58 194 115 41
55 194 100 42
64 1 % 40
84 1 5 39
85 176 |eeeeens 38 lineeanne]oenmanes

Note.—Water surface below inlet to recorder well Aug. 11-19 and Aug. 27 to Sept. 6, mean discharge
estimated at 3 second-feet.

Monthly dwckarge of Idaho (Government) canal near Firth, Idaho, for the year ending
Sept. 80, 1915.

Discharge in second-feet.

Run-0T |,

Month. (total in {4528
Maximum. | Minimum, | Mean, | 8¢re-fee). ’

158 | 1 6,000 | A,

2 6| 701 £170 | A

66 52 57.9 M9 | B,

28 8 14.7 4371 B,

176 20| 18 7,620 | B

274 90 176 10,80 1 A,

240 B3| 107 67 | Al

226 35| 787 L840 | A

B4 leeeresarns| 115 10| D.

194 [T m 310 | B.

Note.—8ee footnote to table of daily discharge.

} FORT HALL UPPER CANAL NEAR BLACKFOOT, IDAHO.
Location.—In sec. 13, T. 3 8., R. 35 E., Bingham County, 500 feet below the head
" gates and 3} miles southeast of Blackioot.

RECORDS AVAILABLE.—May 8, 1912, to September 30, 1915.

Gage.—Vertical staff in stilling well on the right bank and sloping gage painted on
the right side and about midway of concrete rating section. Bristol water stage
recorder used during 1912 and parts of 1913 and 1914. All gages set to same
datum and at practically same location. Gage read by the ditch rider and gate
tender.

45725°—18—wsp 413——75

1
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DiscaArRGE MEASUREMENTS.—Made by wading or from suspension foot bridge at gage.

CHANNEL AND coNTROL.—Concrete trapezoidal rating section.

EXTREMES OF DISCHARGE.—Maximum stage recorded during 1912-1915, 4.30 feet
July 7-13, 17, and 23-26, 1915 (discharge, 341 second-feet); minimum flow occurs
during winter months when small amount of water is run for stcck.

WinteR rrLow.—No records obtained; small amount of water run for stock.

Diversrons.—No diversions above station and none for several miler below.

RecuraTioN.—Flow regulated at head gates 500 feet above.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined between
50 and 300 second-feet. Gage read to half tenths twice daily. Discharge deter-
mined by applying mean daily gage heights to rating table. Results good.

Fort Hall upper canal diverts from the left bank of Blackfoot River in sec. 12,
T. 3 8., R. 35 E. Water is used for irrigation on Fort Hall Indian Reservation.

Discharge measurements of Fort Hall upper canal near Blackfoot, 1iaho, during the
year ending Sept. 30, 1915,

Gage Dis- Gage Dis-
Date. Made by— height. | charge. || Date- - Mads by— height. | charge.
Feet. Sec.-ft. Feet. | Sec.-ft.
ﬁpr. 21 | G. C, Baldwin....... 2.59 146 | Aug. 3 | G.C. Baldwin._..... 3.27 222
ay 26 | A. W. Harrington.... 2.49 138 (| Sept. 22 | A, W, Harrington.... 2.03 88.2

baily discharge, in second-feet, of Fort Hall upper canal near Blaclcfo-5t, Idako, for the
year ending Sept. 30, 1915.

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

180 131 320 245 168

201 131 320 223 168

136 320 223 1

190 136 329 223 168

190 146 341 223 1

190 131 341 223 157

190 86 341 201 157

190 116 341 201 146

190 157 341 201 126

201 201 341 201 126

190 190 341 201 126

201 190 341 201 126

190 190 341 201 126

57 (. 179 329 201 1

126 190 329 201 101

126 168 329 201 96

157 190 M1 201 96

2.5 168 234 329 201 2
2.5 168 234 329 179

2.5 157 260 329 179 98

2.5 126 203 329 179 96

2.5 136 293 320 179 91

2.5 136 305 329 179 96

2.5 136 305 341 168 96

2.5 136 306 341 168 91

2.5 136 317 341 168 91

2.5 136 329 317 168 91

2.5 136 320 293 168 9%

2.5 136 203 168 96

2.5 131 317 281 168 9

2.5 131 |........ 45 168 |........

Nors.—Canal head gates closed Nov. 1to Apr. 13; practically no water flowing,
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Monthly discharge of Fort Hull upper canal near Blackfoot, Idaho, for the ywr ending.
Sept. 30, 1915.

‘ Discharge in second-feet. Run-off Ao
Month., (totalin
Moximum. | Minimum. | Mean, | 3¢rofoct).

111 2.5 52.0 3,200 | B
168 10 126 4,250 | B
201 126 163 10,000 | A
329 86 218 13,000 | A.
341 245 327 20,100 | A
245 168 194 11,900 | A
168 91 119 7,080 | A

FORT HALL LOWER CANAL NEAR BLACKFOOT, IDAHO.

Location.—In sec. 15, T. 3 8., R. 35 E., Bingham County, 200 feet below ford where
road to head gates half a mile above crosses canal and about 2} miles snutheast
of Blackfoot.

REecorps AvaILABLE.—May 15, 1912, to September 30, 1915.

Gace.—Inclined staff on right bank near center of concrete rating section; read by
the ditch rider for the United States Indian Service. Bristol water-stage recorder
at same site but at datum 1.53 feet lower than that of staff gage was used from
1912 to 1914.

DiscHARGE MEASUREMENTS.—Made from suspension footbridge at gage.

CHANNEL AND CoNTROL.—Channel at gage is trapezoidal concrete rating section at
sides of which mud and silt have been deposited. Principal control is a wooden
check across the canal about a third of a mile below gage; this control romained

sunchanged from April 20 to September 30, 1915, but variations in the arount of

water carried in a large lateral that diverts between the gage and the cteck and
the growth of moss and weeds in the canal caused several changes in the stage-
discharge relation during the season.

EXTREMES OF DISCHARGE.—1912-1915; maximum stage recorded, 1.70 feet July 14,
1915 (discharge, 156 second-feet), corresponding to about 3.23 feet on cld gage;
canal reported dry on many dates.

WinTEr FLOw.—No winter records obtained. Sma.ll quantities of water ar» run at
times for use of stock but during most of the winter the head gates are cloved.

Diversions.—None above gage; a large lateral diverts water about a quarter of a mile
below gage, and one small diteh diverts between the gage and the check that
acts as the main control.

RecuraTioN.—Flow regulated at head gates half a mile above gage.

Accuracy.—Stage-discharge relation not permanent; affected by variation in quan-
tity of water diverted by large lateral below gage and by growth of moss ard weeds
in canal. Rating curves fairly well defined; applicable as follows: October
1-10; April 20-30; and August 3 to September 30; May 23 to July 11. Gage
read to tenths or half tenths twice daily. Daily discharge ascertaived by
applying daily gage heights t> rating tahles; shifting-control method uzed May
1-22 and July 12 to August 2. Records fair.

Fort Hall lower canal diverts from left bank of Blackfoot River in sec. 11, T. 3 8.,
R. 35 E. Water is used for irrigation on Fort Hall Indian reservation.
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»

Discharge measurements of Fort Hall lower canal near Blackfoot, Idahe, during the year
ending Sept. 30, 1915.

Dis~ Gage Dis-
Date Made by— height. | charge. || Dte: Made by— he;éﬁ‘t_ charge.
Sec.ft.
Apr. 21 16.5 || July 11
May 26 53.6 || Aug.
2% |. 46 40.3 || Sept. 22
June 11 5 50.2
1 75.3
Daily discharge, in second-feet, of Fort Hall lower canal near Blackfoot, Idaho, for the
year ending Sept. 30, 1915.
Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept
33 41 138 44
37 42 1381 11 44
38 45 138 7 4
38 46| 138 53 44
20 48 138 5 4“4
28 5 138 53 47
39 60 138 53 44
40 60| 138 58 38
43 56 148 55 28
52 59 148 44 28
61 6L 154 44 28
64 73 147 44 28
64 53 147 59 28
51 41 157 66 28
38 91 146 66 28
47 145 67 2
40 491 130 63 2
38 601 124 67 28
43 51 118 7 2
48 56 123 i 28
50 28} 17 7 28
52 69 117 7 44
56 116 74 32
58 116 80 32
58 13 125 66 32
491 133 125 58 32
38 138 124 58 32
38| 138| 123 54 32
38 138 123 53 32
38 138 122 88 32
38 |aernunas 116 50f.ceann.n

Nore.—Norecord obtained Oct. 11 to Apr. 19; head gates closed most of the time. Discharge interpo-

1ated Apr. 22-25.

Mmthly dzsdmrge of Fort Hall lower canal near Blackfoot, Idaho, for the year ending
Sept. 30, 1915.

D -foet.
ischarge in second-feet. Run-off .
Month. (totalin (7504
Maximum. | Minimum, | Mean, | 2ere-feet)
1

October 1-10. 3¢ 16 8.5 466 | D,
April 20-30. ... 32 9 2.3 508 | C.
BY eeeenennnn 64 20 44.0 2,710 | C.
June...o.1l1l 138 28 .70.9 4,220 | C.
July. ...l 154 ne| 133 8,180 | B.
August....... 11 44 63.8 3,920 | B.
Ly ORI 47 28 33.7 2,010 | B.
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BIG LOST RIVER NEAR CHILLY, IDAHO.

.Location.—In sec. 30, T. 8 N., R. 21 E., at Howell’s ranch, 12 miles soutl west of
Chilly, Custer County, and 30 miles above Mackay. Thousand Spring= Creek
and Warm Springs Creek are the principal tributaries that enter Big Lort River
between the station and Mackay.

DraiNaGE AREA.—Not measured.

RECORDS AVAILABLE.—April 25, 1904, to August 31, 1906; July 1, 1907 to Nevember
14, 1914, when the station was discontinued.

Gaar.—Vertical staff on left bank near Howell’s tool house; read by Mrs. John Howell.
Prior to June 7, 1912, several gages differing slightly in location and datim.

DISCHARGE MEASUREMENTS.—Made from cable half a mile below gage.
CHANNEL AND coNTROL.—Bed composed of coarse gravel; control fairly pernanent

EXTREMES OF DISCHARGE.—Maximum stage recorded during October and November,
1914, 4.24 feet, October 1, 2, and 3 (discharge, 233 second-feet); minimum stage
recorded, 4.09 feet, October 13-17, October 31 to November 2, and Ncvember
12-14 (discharge, 179 second-feet).

1904-1914: Maximum stage recorded, 6.28 feet, June 20, 1911 (discharge, 3,420
second-feet); minimum stage recorded, 3.35 feet, April 1, 1912 (discharge, 27
second-feet).

WINTER FLOW.—Stage discharge relation seriously affected by ice; obse vations
discontinued during winter.

Diversions.—None above station.

ReauraTiON.—None.

Accuracy.—Rating curve fairly well defined. Gage read to hundredths twice daily.

Records good.

Daily discharge, in second- feet of Big Lost River near Chilly, Idaho, for the period Oct. 1
to Now. 14, 1914.

Day. -{ Oct. Nov. . Day. Oct, Nov. Day. Oet. | Nov.

Monthly discharge of Big Lost River near Chilly, Idaho, for the period Oct. 1 to Nov. 14,
1914.

Discharge in second-feet.

Run-cff A
Month, (total in 408"
Maximum. | Minimum. | Mean, | 8cre-foeet). ’

OCEODOT .« - eeeerseersremernnenncnneonesnnesnannnes 233 179 203 12,500 | B.
November I-14........ ool l 0TIl 196 179 190 5,280 | B.

The period........... SOOI SOPPEPOPTPIY AP PN 17,800
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BIG LOST RIVER NEAR MACKAY, IDAHO.

Locamon.—In sec. 17, T. 7 N, R. 24 E,, at A. D. Streeter’s ranch. about 2 miles
above the village of Mackay, Custer County, and about 2% miles bolow the partly
constructed Mackay dam.

DRAINAGE AREA.—Not measured.

RecorDs AvAILABLE.—November 12, 1903, to September 1, 1906; May 12, 1912, to
March 15, 1915, when station was discontinued.

GagE.—Vertical staff on left bank, one-fourth mile from Streeter’s house, installed
April 29, 1913; read by A. D. Streeter. A vertical staff gage installed June 6
1912, at the Olsen suspension bridge, about a mile above present gage, was in use
until April 28,1913. Streeter ditch diverts water between the old ard new stations.

DiscHARGE MEASUREMENTS.—Made by wading or from cable just below the Olsen
bridge. The flow in Streeter ditch must be deducted in order to obtain the flow
of the river past the gage.

CHANNEL AND coNTROL.—Rocky; fairly permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.65 feet October .
21 to 25 (discharge, 308 second-feet); minimum stage recorded, 1.24 feet Feb-
ruary 21 to March 15 (discharge, 196 second-feet).

1903-1915: Maximum stage recorded, 5.4 feet at 9.30 a. m., June 4, 1914 (dis-
charge, 1,880 second-feet); minimum stage recorded, 0.36 foot March 26-28, 1914
(discharge, 41 second-feet).

WiNTER FLOW.—Stage-discharge relation unaffected by ice; open-chennel rating as-
sumed applicable.

DrversioNs.—Numerous diversions are made from the river above the gage. Sharp
ditch and Streeter ditch divert water between the gage and the dam.

RecuratioN.—None, though the flow past the gage may be regulated by the gates
at the Mackay dam when that structure is completed,

Accuracy.—Rating curve well defined below 1,000 second-feet but not verified by
discharge measurements since July 28, 1914. Gage read to half-tenths once daily.
Records fair.

Daily discharge, in second-feet, of Big Lost River near Mackay, Idaho, for the year ending
. Sept. 30, 1915.

Day.| Oct. | Nov. | Dec. | Jan. | Feb. | Mar. Day. | Oct. | Nov. | Dec. | Jan. | Feb. | Mar.
1.. 264 203 236 | 209 196 196 | 16....] 293 203 | 209 209
2....] 264 293 236 209 196 196 || 17....] 293 293 209 209
3.. 264 293 222 209 196 196 (| 18....] 293 278 209 209
4. 278 203 222 209 196 196 || 19....| 293 278 | 209 209
5.... 278! 203 22| 209 196 196 | 20....| 293 264 209 | 209
6.. 278 308 222 209 196 196 || 21.. 308 250 209 209
7.. 203 | 308 222 209 196 196 || 22.. 308 250 209 | 209
8.. 293 308 222 209 196 196 | 23... 308 250 209 209
9. 293 308 222 209 196 196 || 24.. 308 236 209. 209
10... 293 | 203 | 222 209 196 196 || 25.. 308 236 | 209 209
1l.... 203 293 222 209 196 196 1 26.. 308 236 209 209
12.. 293 293 222 209 196 196 || 27....] 308 236 209 186
13.. 293 | 203 | 222 209 196 196 | 28....] 293 236 209 196
14....0 293 | 2093| 222| 209 196 196 11 29....] 203 238 | 209 186
15....] 293| 293 209 | 209 196 196 || 30.. 203 | 236 209 196
3l.. 293 |....... 209 196
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Monthly discharge of Biy Eost River mnear Maclcay Idaho, for the year ending Sept.
30,

. Discharge in second-feet. Rﬁn ot |4 oone
Month. (tota! in Y
Maximum. | Migimum. | Mean.

24 292 18 000 | B.
236 275 16 400 | B.

216 13 300 | C.

196 207 12.700 | C.

196 196 10,900 | C.

196 196 830 | C.
...................... 77,100 | *

SHARP DITCH NEAR MACKAY, IDAHO.

Locarion.—In sec. 12, T. 27 N, R. 23 E., 250 feet-below head of ditch, half a mile
below the Mackay dam, and 3} miles northwest of Mackay, Custer County.

REcorDs AvarmaBLE.—June 6, 1912, to October 24, 1914, when station wa« discon-
tinued.

Gage.—Vertical staff on left bank; installed June 26, 1913; read by F. }cIntosh.
Original gage was vertical staff attached to inside of rating flume, on left side, 40
feet below head gates and 200 feet abovesite of present gage. Relation between
present and original gage not determined.

DISCHARGE MEASUREMENTS.—Made by wading or from footbridge 100 feet below
gage.

CHANNEL AND coNTROL.—Control consists of gravel and sand and is poorly defined.
Stage-discharge relation affected at times by backwater from moss and weeds in
channel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during October, 6.55 feet
October 1-2, 12, and 14 (discharge, 9.5 second-feet); minimum stage recorded,
6.3 feet October 7 and 8 (discharge, 5.3 second-feet).

1912-1914: Maximum discharge recorded, 38 second-feet June 24, 1912 (cor-
responding to 6.9 feet on original gage); minimum discharge recorded, 1 second-
foot June 10, 1913 (corresponding to 5.2 feet on original gage); accuracy of recorded
minimum doubtful on account of unstable condition of gage. Ditch reported
practically dry May 1-7, 1913,

WINTER ¥LOW.—Presumably derived from leskage through head gates; ro winter
records.

DivErsioNs.—Station is above 2l points of diversion for irrigation, but there is a small
wasteway above the present gage.

Reeurarion.—Flow controlled by head gates and by small wasteway above gage.

Accuracy.—Records poor; applicability of rating curve not closely defined by dis-
charge meagsurements.

Sharp ditch diverts water from east side of Big Lost River in sec. 12, T. 7 N., R. 23
E., a mile above heading of Streeter ditch and half a mile below Mackay dsm The
water is used for irrigation,on land northwest of Mackay and above Streeter ditch.
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Daily discharge, in second-feet, of Sharp ditch near Mackay, Idaho, fcr the period Oct.
1-24, 1914.

Day. Oct. Day. Oct. Day. Oct.
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Nore.—Mean discharge Oct. 1-24, 8.1 second-fest. Total run-ofi, 385 acre-feet.
STREETER DITCH NEAR MACKAY, IDAHO.

Location.—In sec. 17, T. 7 N., R. 24 E,, at A. D. Streeter’s ranch, tI-~ee-fourths mile
below head of ditch and 2 miles northwest of Mackay, Custer County.

RECORDS AVAILABLE.—May 16, 1913, to November 20, 1914, when station was dis-
continued.

Gaage.—Vertical staff; read by A. D. Streeter.

DISCHARGE MEASUREMENTS.—Made by wading or from a bridge 10 feet below gage.

CHANNEL AND coNTRoL.—Control indefinite. Stage-discharge rel-tion at times
affected by backwater from moss and weeds.

EXTREMES OF DISCHARGE.—Maximum stage recorded October-November, 2.50 feet
October 29 and 30 (discharge, 18 second-feet); minimum stag> recorded, 1.40
feet November 7-20 (discharge, 0.5 second-foot).

1913-1914: Maximum stage recorded, 2.8 feet June 11, 1913 (discharge, 42
second-feet); ditch reported practically dry December 6-31, 1913.

WintER FLOW.—Not recorded. Head gates are closed during winter, but there is a
small amount of leakage and the ditch receives also water from a small spring.

Diversions.—None from ditch above gage.

ReaqurATION.—Flow regulated by head gates at point of diversion from Big Lost River.

Accuracy—Records poor, as applicability of rating curve is not definitely established
by discharge meagurements.

Streeter ditch diverts water from the east side of Big Lost Rlver inser. 18, T.7N_, R.
24 E., about 3 milesabove Mackay. The wateris used for n-nganon by several ranches
nort.hwest of Mackay.

Daily discharge, in second-feet, of Streeter ditch near Mackay, Idaho, for the period Oct. 1
to Nov. 20, 1914,

Day. Oct. | Nov. Day. Oct. | Nov, Day. Oct. | Nov,
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Monithly discharge of Streeter ditch near Mcftckay, Idaho, for the period Oct. 1 to Now. 20,
1914. : .

Discharge in second-feet,
Run-off Accu-
Meath, (fota'in |op 0
' Maximum. | Minimum. | Mean. acre-fret).

[0 77 PPN 18 0.7

2.98 182 | D,
NOvember 1-20. .. cccvuennecmontanennaecnnreanaenns 17 .5 4.64 184 | D.
The Period.. e cecciccnnncnnuaceceacranen]ascescncnaralocscesnsnces|secananans 366

ANTELOPE CREEE NEAR DARLINGTON, IDAHO.

Location.—In sec. 29 (approximately), T. 5 N., R. 25 E., at the John G. Richardson
ranch, 6 miles west of Moore, 8 miles southwest of Darlington, Blaine County,
and 12 miles above mouth of creek.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 29, 1913, to September 30, 1915.

Gaae.—Inclined staff with vertical high-water section on left bank, 150 yards above
Richardson’s house; read by John G. Richardson,

DrscHARGE MEASUREMENTs.—Made by wading or from cable 300 feet below gage.

CHANNEL AND cONTROL.—Bed composed of gravel. One channel at all stages though
high water may overflow banks. Control changes each year with the spring
break-up.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.05 feet June 1
and 2 (discharge, 192 second-feet) minimum stage recorded, 1.06 feet Augvst 4, 6,7,
and 9 (discharge, 3 second-feet).

1913-1915: Maximum stage recorded, 4.4 feet May 28, 1913 (dischvrge, 581
second-feet); minimum stage recorded August 4, 6, 7, and 9, 1915. Stages
exceeding 4.4 feet may have occurred during winter months, but stage-dlscharge
relation was seriously affected by ice.

- WINTER FLOW.—Stage-discharge relation seriously affected by ice; obsarvanons
discontinued during winter,

DiversioNs,—Small ditches divert water for ranch irrigation from Antelone Creek
and its tributaries above gage; quantity diverted not known.

REGULATION.—None. Abrupt changes indicated by the daily-discharge record
may possibly be due to diversions a short distance above gage.

Accuragy,.—Stage-discharge relation not permanent; affected by ice durin~ winter.
Two fairly well defined rating curves used, one applicable October 1 to November
23, the other April 4 to December 30. Gage read to hundredths twice daily.
Daily discharge ascertained by applying daily gage heights to rating table.
Records fair.

Discharge measurements of Antelope greelc near Darlington, Idaho, during the year ending
ept. 80, 1915,

[Made by G. C. Baldwin.]

Ga D.s-
Date. height. | charge.

Feel. | Sect.
8.7
ISR S RSOSSN 186 36.1
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Daily discharge, in second-feet, of Antelope Creek near Darlington, Ida%o, for

ending Sept. 80, 1915,

Day. Oct. | Nov. | Apr. | May. | June. | July. | Aug. | Sept.
148 | 192 37 7 11
156 192 45 5 11
156 165 45 5 11
140 ¢ 140 45 3 14
124 | 124 55 3 14
110 124 67 3 14
84 124 84 3 14
84 140 78 3 14

72 156 61 3 17
84 140 53 14 18
96 124 53 14 22
96 110 53 14 28
124 108 37 14 34
132 90 37 14 34
124 84 37 16 34
132 72 34 17 31
148 72 30 14 30
165 78 30 13 30
174 96 28 14 27
140 84 24 17 27
148 72 22 17 24
140 72 21 14 21
140 78 18 14 21
148 78 18 14 21
156 72 24 14 21
148 © 72 21 14 34
140 68 18 14 37
148 63 11 14 35
156 43 11 14 30
165 37 11 13 30
174 [ocee.... 11 11 I ........

Norte.—Stage-discharge relation affected by ioe Nov. 24 to Dec.8. No record obtained Dec. 9 to Apr. 3.
Mean discharge Nov. 24-30 estimated at 20 second-feet.

Monthly discharge of Antelope Creek near Darlington, Idaho, for the yea~ ending Sept.

30, 1915.
Discharge in second-feet. Run-off |, .
Month, (total in Tacy
Maximum. | Minimum., | Mean, | 20re-foet).

a|- %) 330 2,030 | B,

34 1 277 1,650 | C.

140 4 89.3 £780 | B,

174 721 13 8240 | B.

192 37 102 6,070 | B.

84 11 36.1 2,220 | B.

17 3 11.3 695 | D.

37 1 23.6 1,400 | C.

PORTNEUF RIVER BELOW RESERVOIR, NEAR CHESTERFIELD, IDAHO.

Locarron.—In sec. 30, T. 6 S., R. 39 E., one-fourth mile below dam of Fortneuf-Marsh
Valley Canal Co., and 2} miles west of Chesterfield, Bannock County. Topons
Creek enters Portneuf River 3 miles below.

DrainacE AREA.—Not measured.

RECORDS AvAmLABLE.—May 23, 1912, to April 9, 1915, when station was dlseontmued

Gaae.—Vertical staff on right bank, directly under the Hess-McGinnis flume, which
carries the Portneuf diversion canal across the river; read about orce a week by
employees of the Portneuf-Marsh Valley Canal Co.
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DiscEARGE MEASUREMENTS.—Made by wading or from flume at gage.

CHANNEL AND cONTROL.—Bed consists of fine gravel. Stage-discharge relation
seriously affected by moss in channel during summer. A wooden control, effec-
tive at low stages only, was installed July 27, 1912, about 6 feet below gage; a
natural control farther downstream becomes effective at medium and high stages.

ExTREMES OF DISCHARGE.—Maximum stage recorded October to April, 2.50 feet
February 6, 18, and 20 and March 13 and 20 (discharge, 7.1 second-feet); rinimum
stage recorded, 2.30 feet January 23 (discharge, 1.5 second-feet).

1912-1915: Maximum stage recorded, 4.80 feet April 19-22, 1914 (dmcharge, 81
second-feet); minimum stage recorded January 23, 1915.

WINTER FLOW.—Stage-discharge relation not affected by ice, probably because of
proximity of station to reservoir. Open-channel rating curvesassumed ap plicable.

Diversions.—The Portneuf diversion canal takes water from river just below reservoir,
one-fourth mile above station ; present capacity of reservoir about 28,000 acre-
feet; supply from Portneuf River augmented by feeder canal from Topons Creek.
Main canal diverts about 23 miles below station; numerous ranch diversions
between dam and point of diversion of main canal.

REecuLATION.—Flow regulated by gates at dam and by diversion into Portneuf diver-

" sion canal.

Accuracy.—Stage-discharge relation not permanent. Two poorly defined rating
curves used, one applicable October 1 to December 15, the other Decercber 16 to
April 9. Gage read once or twice a week. Discharge ascertained by applying
daily gage heights to rating table and interpolating for days on which gage was
not read. Records poor.

Daily discharge, in second- feet of Portneuf River below reservoir, mear Chesterfield,
daho, for the year ending Sept. 30, 1915,
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Monthly discharge of Portneuf River below reservoir, near Chesterfield, Idaho, for the
year ending Sept. 30, 1915.

Discharge in second-feet.

Run-off |, . _
Month. - (total in m"cy“.
Moximum, | Minimum. | Mean, | 3cre-feet).
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.................................. 1

PORTNEUF RIVER AT TOPAZ, IDAHO.

LocatioN.—In sec. 23, T. 9 8., R. 37 E., just below the Oregon Short Line Railroad
bridge one-fourth mile west of Topaz flag station, Bannock Cotuty, 1} mileg
above diversion dam of the Portneuf-Marsh Valley Canal Co., and 6 miles
southwest of McCammon.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 12, 1913, to September 30, 1915, when station was
discontinued.

Gage.—Vertical staff on left bank 100 feet below railroad bridge; read daily by
employees of the Portneuf-Marsh Valley Canal Co.

DiISCHARGE MEASUREMENTS.—Made from downstream side of highway bridge half a
mile above gage.

CHANNEL AND coNTrOL.—Control is a loose rock riffle 500 feet below g~ge. Blasting
operations in March, 1915, removed some of the rock forming this control and
changed stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.55 feet October
1-3 (discharge, 276 second-feet); maximum discharge, 284 second-feet June 23
and 25 (corresponding to a gage height of 2.92 feet). Minimum stage recorded
1.98 feet August 27-29 and 31 (discharge, 127 second -feet).

1913-1915. Maximum stage recorded, 6.1 feet, April 3, 1913 (discharge, 902
second feet); minimum stage recorded August 27-29 and 31, 1915.

WINTER FLOW.—No records obtained during winter of 1914-15.

Diversions.—Numerous ranch diversions are made above the station. The storage
reservoir of the Portneuf-Marsh Valley Canal Co. (present capacity about 28,000
acre-feet) is near Chesterfield. N

Recurarion.—Flow during irrigation season regulated to large ex*ent from the
Portneuf-Marsh Valley reservoir.

Accuracy.—Stage-discharge relation not permanent. Two fairly well defined
rating curves used, one applicable October 1-30 and the other June 8 to September
30. No records obtained Novembei 1 to June 7. Daily dischar~e ascertained
by applying daily gage heights to rating tables. Records good.

CooPERATION.—Gage-height record furnished by the Portneuf-Marsh Valley Cangi Co.

Discharge measurements of Portneuf River at Topaz, Idaho, during the year ending Sept.

*

Gage Dis- Ga; Dis-
Date. Made by— height. | charge. Date. | Made by— heigglet charge.
) Feet. Sec.-ft. Feet. | Secft.
Nov. 7| L. W. Roush......... 3.04 182 [} July 28 | G.C. Baldwin....... 2.57 222
Apr. 28| G. %Baldwin. 2. 80 262 || Sept. 25 | A. W, Harrington....| 2,17 150
June 8| A. Harrington... 2.42 199 .
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Daily discharge, %n second-feet, of P(gtneuf Rwa'5at Topaz, Idaho, for the year ending
ept. 80, 191

Duy. Oct.’ | June. | July. | Aug. | Sept. Day. Oct. | Jume. | July. | Ang. w

194 I....... 193 130 [..euae.

Monihly discharge of Portneuf River at Topaz, Idaho, for the year ending Sept. 30, 1915.

. Discharge in second-feet.

Rur-oft |,....
Month. (tot:}lin racy.
Maximum. | Minimom, [ Mean, | 3cre-feet).

285 194 210 12,900 | B.
2% 202 265 12,100 | B.
262 193 244 5,000 | B.
193 130 145 8920 | B.
210 130 151 8,980 | B.

i '
PORTNEUF RIVER AT POCATELLO, IDAHO.

Location.—In sec. 27, T. 6 8., R. 34 E., about 20 feet above old slaughterhouse
bridge at foot of Carson Street, in west end of Pocatello, Bannock County.

Dramnace AreEA.—Not measured. _

REcorps AvamasrLE.—August 31, 1911, to September 30, 1915. For station about a
mile upstream, May 18, 1897, to October 14, 1899, .

Gage.—Vertical staff on left bank just below highway bridge constructed in 1914;
read by W. 8. Hutson. The gage in use 1897-1899 was a vertical staff spiked to
pier of wagon bridge one-eighth mile below plant of Pocatello Electric Light Co.

DiscHARGE MEASUREMENTS.—Made by wading or from upstream side of old slaughter-
house bridge.

CHANNEL AND cONTROL.—Bed of stream at gage and measuring section consists of
rocks and medium sized boulders; very rough. One channel at all stages.
Control iairly permanent, although it shifts within well-defined limits.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.4 feet at 1 p. m.
April 23 and 24 (discharge, 473 second-feet); minimum stage recorded, 2.0 feet
at 1 p. m. July 4 (discharge, 52 second-feet).

1911-1915: Maximum stage recorded, 6.4 feet May 23 and 24, 1912 (discharge,
1,240 second-feet); minimum stage recorded July 4, 1915.

1897-1899: Maximum stage recorded, 12.80 feet May 18, 1897 (discharge, 1,880
second-feet); minimum stage recorded, 6.10 feet July 4-11, 13, and 17-18, 1898
(discharge, 14 second-feet).

WinteER FLOw.—Stage-discharge relation seriously affected by ice; flow estimated

" chiefly from observer’s notes, which are fairly complete.
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Diversions.—Numerous ranch diversions are made above the gage. The largest
single diversion is that made by the canal of the Portneuf-Marsh Velley Canal Co.,
which diverts water for use in irrigating lands in the vicinity of Downey.

RecuLation.—None below the head of the Portneuf-Marsh Valley Canal Co.’s canal.
The storage reservoir of this company is near Chesterfield and has a capacity of
about 28,000 acre-feet. :

Accuracy.—Stage-discharge relation not permanent; affected by ice December 15 to
January 17, January 19-22, and January 26 to February 2. Tvo well-defined
rating curves used, one applicable October 1 to December 14 and the other during
open-water period in 1915. Daily discharge ascertained by applying daily gage
heights to rating table. Open-water records good except those for fall of 1914.

Discharge measurements of Portneuf River at Pocatello, Idaho, during the year ending
: Sept. 30, 1915.

Gage Dis- - Gage Dis-
Date. Made by— height. | charge. || DP2te- | . Madeby height. | charge.
Feet. Sec.-ft. 3 Feet. | Sec.ft.
Apr. 29 | G.C. Baldwin....... 3.98 371 || July 28| G.C. Baldwin.._..... 2.23 70.8
June 9 | A. W. Harrington.... 2.79 139 || Sept. 24 | A. W. Harrington.... 2.51 103

Daily discharge, in second-fect, of Portneuf River at Pocatello, Idaho, for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | Ju'y. | Aug. | Sept.
308 55 78
308 55 83
308 52 89
308 52 89
308 59 95
308 101
308 101
308 101
308 101
308 101
308 101
308 101
308
308 101
308 107

85 Basss 2usss 23382

g
JRTLE FRRBY IRIIZ TERRR 22221

64 101
64 101
64 78 158
r 64 78 192
68 4] 201
68 3 192
68 73 183
68 T8 [eeennnn

NoTE.—Observer absent June 20 to July 22; mean discharge June 20-30 estimated at 85 second-feet.
July 1-22 asin table. Mean discharge estimated, because of ice, from observer’s notes a1d weather records
:l;s fo(lilgwsséo Dec. lg tfo Jcan. 17, 230 second-feet; Jan. 19-22, 220 second-feet; Jan. 26-31, 200 gecond-feet; Feb.

and 2, 300 second-feet.
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Monihly discharge of Portneuf River at Pocatello, Idaho, for the year ending Sept. 80, 1915.

. Discharge in second-feet. :
aral |y .
Month. (tot \in racy.
Maximum. | Minimum. | Mean, | 3ere-*et).
October. .. 354 21,800 | B.
November. 308 19,300 | C.
December. .- 265 14,300 | D.
LS 1 toEt PP 241 14,800 { D.-
February.. .. . 317 17,600 | C.
March .362 22,300 | B.
April. 407 24,200 | A.
May. . 220 17,500 | A.
June.. 128 7,620 | C.
July. LI 78.4 48201 A.
AUBUSE e 68.8 4,220 | A.
September. 116 8,000 | A.
The Fear. .. eeveeecacererecaccamcrnerenannns 473 52 238 172,000

See footnote to table of daily discharge.
TOPONS CREEK NEAR CHESTERFIELD, IDAHO, .

Locarion.—In gec. 34, T. 6 8., R. 38 E., at the Butterfield ranch, half a mile below
head of diversion canal into the Portneuf-Marsh Valley réservoir and 7 miles
west of Chesterfield, Bannock County.

DrainaGE AREA.—Not measured.

RECORDS AVAILABLE—April 25, 1912, to November 6, 1914, when station was dis-
continued.

Gage.—Vertical staff on right bank, back of Butterﬁeld’s barn and about 100 yards
downstream.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Bed rocky. Channel likely to be partly clogged at times
by drift and fallen trees.

WinteER FLow.—Stage-discharge relation greatly affected by ice. .

EXTREMES OF DISCHARGE.—1912-1915: Maximum stage recorded, 8.0 feet May 21,
1912 (discharge, 355 second-feet); minimum discharge probably occur-ed during
winter months.

DIVERSIONS AND STORAGE.—A few small d1tches take out above and below station,
but the main diversion, at least in flood period, is into the Portneuf-Msrsh Valley
reservoir on Portneuf River by means of a feeder canal heading about half a mile
above the gage. ' i

Accuracy.—Stage-discharge relation not permanent. No discharge messurements
made after September 18, 1914. Rating curve poorly defined. Gage read twice
a week. Daily discharge ascertained by applying daily gage height* to rating
table and interpolating for days of missing gage heights. Records poor.

Daily discharge, in second-feet, of Topons Creek mear Chesterfield, Idaho, for the year
ending Sept. 30, 1915.

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

WL Uowonos

Nore.—Mean discharge for October, 9.2 second-feet; run-off, 566 acre-feet.
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RAFT RIVER NEAR BRIDGE, IDAHO.

Locarion.—In sec. 7, T. 15 8., R. 27 E., one-fourth mile above the Clson ranch and
2 miles southwest of Bridge, Cassia County. Clear Creek enters Raft River
below Bridge but surface flow from this stream seldom reaches the river

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—September 18, 1909, to March 22, 1915, Wh'\n station was
discontinued

Gaae.—Inclined staff on right bank; installed February 24, 1911; rea.d by Andrew
Olson. A supplementary gage is also installed about 1 mile southeast of the main
gage in a slough which carries water at flood times unless damme off. Prior to
February 24, 1911, two difierent gages were used, at the Langford ranch, about
1% miles above site of present gage.

DISCHARGE MEASUREMENTS.—Made by wading near the gage or from a bridge one-
fourth mile downstream, at Olson’s house.

CHANNEL AND CONTROL.—Bed of stream is of clay overlain with gravel, and may be
expected to shift during flood period. The high water channel is dammed off
and carried no water during the year ending September 30, 1915.

EXTREMES OF DISCHARGE.—Maximum stage recorded during open vater periods—
October to March—3.55 feet November 30 and December 5 and 7 (discharge,
21 sscond-feet); minimum stage recorded, 3.25 feet March 21 ancd 22 (discharge,
10 second-feet).

1909-1915: Maximum stage recorded, 6.5 feet June 12, 1912 (discharge, 457
second-feet); does not represent actual maximum for period on account of breaks
in the record. Minimum stage recorded, 2.8 feet August 15, 18, 21, 24, and 30,
and September 2 and 4, 1911 (discharge, 1.5 second-feet).

WinTER rFLow.—Stage-discharge relation greatly affected by ice; flow est]mated
from observer’s notes and weather records.

DiversioNs.—Many small ranch diversions made above statmn

REecuraTION.—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice November
15-27, December 1-4, and December 8 to February 19. Rating crrve fairly well
defined. Daily discharge ascertained by applying daily gage heights to rating
table except for periods in which stage-discharge relation was sffected by ice.
Open-water records fair; winter records poor.

The following discharge measurements was made by L. W. Roush:
November 11, 1914: Gage height, 3.51 feet; discharge, 19.4 second-feet.

Daily discharge, in second-feet, of Raft River near Bridge, Idaho, for the year ending Sept.
. 9

y

Nore.—Mean discharge estimated because of ice from observer’s notes and weathe records as follows:
Nov. 15-27, 17 second—teet Dec. 1-4, 21'second-feet; Dec. 8-31, 15 second-feet; Jan, 1 tn Feb. 19, 11 saeand-
f:egnmls;l'm in terpolated on account of missing gage heights, Nov. 29, Dec. 6, Feh. 22, 24, 26, Mar. 2,

’
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Monthly discharge of Raft River near Bridge, Idaho, for the year ending Sept. 80, 1915,

Discharge in second-feet.
Month, (to*alin mf
Maximum. | Minimum. | Mean. | 8€T¢ ‘eet).

PEPUey

NoTE.—See footnote to table of daily discharge.
NORTH SIDE MINIDOKA CANAL NEAR MINIDOKA, IDAHO,

Locarion,—In sec. 1, T. 9 8., R. 25 E., 650 feet below Minidoka dam, 6 miles south
of Minidoka, Minidoka County.

RECORDS AVAILABLE.—May 1, 1908, to September 30, 1915.

GaGE.—Friez water-stage recorder on left bank, 300 feet below site of gage used
prior to October 31, 1914.

DiscHARGE MEASUREMENTS.—Made from suspension footbridge a few feet above
present gage. .

CHANNEL AND cONTROL.—Rock cut; practically permanent but rough.

WiNTER FLow.—No records.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.32 feet, July &
(discharge, 1,493 second-feet); no flow from about noon September 18 to Sep-
tember 24 and also at times during period of no record.

1909-1915: Maximum stage recorded, 9.44, May 20, 1914 (dischivge, 1,520
second-feet); no flow at various times when head gates were closed.

Diversrons.—None above station and none close enough to affect stage-discharge
relation. ‘ )

ReaunaTioNn.—Flow controlled by head gates at Minidoka dam.

Accuracy.—Stage-discharge relation permanent. Rating curve well defined.
Records good. . .

CooreraTtion.—Records furnished by United States Reclamation Service.

_North Side Minidoka canal diverts from the right bank of Snake River in sec. 1,
T. 9 8., R.'25 E. Water is used for irrigating the North Side Minidoka project of
the United States Reclamation Service. Project has about 20 miles of main canal
and about 260 miles of laterals. '

45725°—18—wsp 413—6
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Discharge measurements of North Side Minidoka canal near Minidoka, Idaho, during the
year ending Sept. 30, 1915.

Ga; Dis- Ga, Dis-
Date. Made by— heigiet. charge. Date. Made by: height. | charge
Feet. Sec.-ft. Feet. | Secft.
Oct. 1| Aylorand Stearman.. 6. 50 794 June 4| M., Aylor............ 7.14 948
10 o 2.98 206 d 9.10 1,418
3.25 154 9.16 1,451
1.75 70.9 9.24 1,452
2.66 170 9.24 1,478
4.20 398 9.02 1,451
5.16 560 8.79 1,320
.48 | 1,037 8.92 1,360
8.10| 1,173 8.92 1,376
9.12 | 1,458 9.20 1,412
6.15 729 7.35 1,006
5 7.11 938 8.05 1,148
12 6.72 846 8.68 1,313
21 6.43 803 8.11 1,151
21 | A. W. Harrington.... 6.42 800 778 1,086
27 | M. Aylor............ . 6,42 790

NoTE.—All measurements except those made by Baldwin, Roush, and Harringtor furnished by U. 8.

Reclamation Service.

Daily discharge, in second-feet, of North Side Minidoka canal near Minidoka, Idaho,
Jfor the year ending Sept. 30, 1915..

Day. Oct. | Apr. | May. | June. | July. | Aug. | Sept.
741 903 | 1,465 ) 1,077 | 1,002
718 | 928 | 1,462 | 1,006 | 1,084
921| 939 | 1,470 | '988| 1,066
936 941 | 1,470 | 1,006 981
034 | 36| 1,493 | 1,034 921

019|967 1,48 | 1,072 314
g0 | 1,044 | Lad | 1,077 710
923 | 1125 1,440 | 1,084 770
030 | 1,262 | 1,440 | 1116 715
947 | 1,400 | 1,446 | 1,118 679
956 | 1,454 1,416 | 1,142 623
826 | 1,451 | 1,405 | 1,160 605
839 | 1,45¢ | 1,427 | 1,200 601
841 | 1,459 | 1,429 | 1,207 601
847 | 1,462 | 1,435 | 1,225 692
820 | 1,454 | 1,421 | 1,265 784
782 | 1,450 | 1,304 | 1,278 790
788 | 1,462 | 1,367 | 1,207 380
794 | 1, 1,364 | 1,313 0
786 | 1,450 | 1,362 | 1,319 0
786 | 1,456 | 1,356 | 1,319 0
780 | 1,456 | 1,375 | 1,286 0
782 | 1,470 | 1,410 | 1,257 0
784 | 1,470 | 1,446 | 1,235 83
782 | 1,459 | 1,459 | 1,192 505
784 | 1,45¢ | 1,450 | 1,157 648
790 | 1,451 | 1,421 | 1,157 652
820 | 1,459 | 1,332 | 1,155 652
845 | 1,470 | 1,963 | 1,137 648
219 | 1,465 | 1,192 | 1,135 650
87 . n3| 15|

Notg.—No-record received Oct. 24 to Mar. 31, small amount of water flowing most of the period.
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Monthly discharge of North Side Minidoka canal near Minidoka, Idaho, for the year
ending Sept. 30, 1915.

Discharge in second-feet. Run-off
Month, (totalin
Maximum. | Minimum. | Mean, | 2¢re-feet).

792 24 334 15,200
1,437 149 928 55,200

956 741 840 51,600
1,470 903 | 1,320 78, 600
1,493 1,123 | 1,400 86, 100
1,319 988 | 1,170 71,900
1,002 0 504 35,300

SOUTH SIDE MINIDOEKA CANAL NEAR MINIDOKA, IDAHO.

LocatioNn.—In sec. 12, T. 9 8., R. 25 E. Casma County, 300 yaxds below head gates
_ at Minidoka dam, 6 miles south of Mmldoka

RECORDS AVAILABLE.—April 21, 1909, to September 30, 1915.

Gaae.—Friez water-stage recorder on right bank. Prior to irrigation season of 1910
gage was 200 or 300 feet upstream. Datum unchanged since spring of 1#10.

DiscHARGE MEASUREMENTS.—Made from suspension footbridge a few fest above
gage.

CHANNEL AND coNTrROL.—Canal section is in earth; may shift. Stage-discharge
relation affected by growth of aquatic plants.

WiNnTER FLOW.—No records.

EXTREMES OF DISCHARGE.—1909-1915: Maximum stage recorded, 5.43 feet June 25,
1915 (discharge, 938 second-feet); probably no flow during periods of no record.

Diversions.—None above gage.

RecuratioN.—Flow controlled by head gates at Minidoka dam.

Accuracy.—Stage-discharge relation affected by growth of aquatic plants, but a
large number of measurements were made and records are believed gooc'.

CooreraTION.—Records furnished by United States Reclamation Service.

South Side Minidoka canal diverts from the left bank of Snake River in sec. 1,
T.98, R. 25 E. Water is u-ed for irrigating the South Side Minidoka project of the
United States Reclamation Service. Project has about 13 miles of main canal and
about 20 miles of laterals.

Discharge measurements of South Side Minidoka canal near Minidoka, Idato, during
the year ending Sept. 30, 1915.

Gal Dis- Dis-
Date. Made by— heigglet. charge. || Date: Made by— hoight. | charge.

Feet. | Sec.-ft. Feet. | Sec.t.
2.55 257 || June 24 | M. Aylor............. 5.48 956
1.58 146 || July 1 do.. . 5,28 880
2.14 230 5,48 872
2.63 313 5.37 855
3.11 402 5.43 888
3.90 565 5.43 869
4.50 718 5,12 797
4,46 682 || Aug. 4,90 760
3.01 3381 5.00 773
3.32 438 5.08 794
3% 398 25 4,91 767
3.22 411 || Sept. 4.32 632
3.36 439 1 4,15 583
3.39 443 3.76 478
4.49 704 3.88 528
5.4 884

Selgv%m‘—An measurements except those made by A. W. Harrington furnished by U. 8. Reclamation
ce.
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Dasly dwcharge, in second-feet, of South Side Minidoka canal near Minidoka, Haho,
Jof the year ending Sept. 30, 1915.

Day. Oct. | Apr. | May. | June. | Jul”, | Aug. | Sept.

248 150 646 448 901 776 790
186 157 613 448 899 766 747
211 égg 577 450 899 756 680

226 232 412 595 875 766 590
248 286 677 878 766 572
244 331 437 742 878 766 572
248 364 437 811 875 547
230 369 439 835 871 788 528
241 383 444 838 8™ 795 499
241 410 446 856 878 781 495
235 475 450 886 843 781 486

235 627 410 933 8<% 788 482
236 689 416 924 839 783 501
260 699 420 927 835 778 510

151 875 437 938 835 515
110 670 435 927 833 768 477
119 433 899 814 776

119 672 452 899 823 781 418
119 694 469 930 813 781 418
120 696 439 909 78 416
123 |..... aee 439 |eeenaon 73 795 |eenenes

NotEe.—No record ohtained Nov. 1 to Apr. 1.

Monthly discharge of South Side Minidoka canal near Minidoka, Idiho, for the year
ending Sept. 80, 1915.

Discharge in second-fent,

Run-off
Month, (totalin
Maximum. | Minimum. | 1%ean, | 3cre-feet).

20| . 110 207 12,700
740 150 153 27,000
646 384 447 27, 500
038 448, 760 45,200 -
907 783 866 53,200

. 795 742 774 47,800
790 418 4 .

GOOSE CREEK ABOVE TRAPPER CREEK, NEAR OAKLEY, INAHO.

Locarion.—In sec. 13, T. 15 8., R. 21 E., Cassia County, about 200 feet above upper
dam site on Goose Creek, 5 miles above Trapper Creek, and 1¢ miles south of
Qakley.

DramnaGe Area.—Not measured.

REcorDS AvAILABLE.—April 29, 1911, to September 30, 1915.

Gage.—Friez wat/etusté,ge recorder on right bank. Gage used prior to flood of July
30, 1912, was on right bank about 200 feet farther downstream ard at a different
datum.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 250 feet upstream from
gage.

CHANNEL AND coNTROL.—Bed rocky; shifts slightly. Banks high end not subject
to overflow. Point of zero flow, according to measurements mad= July 31, 1915,
gage height 0.9 foot.
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ExXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
2.55 feet at 11 p. m. April 23 (discharge, 80 second-feet); minimum stage recorded,
1.19 feet at 9 a. m. August 13 (discharge, 1.1 second-feet).

1911-1915: Maximum stage recorded, 4.4 feet May 22, 1912 (dlscharge, 493 gec- -
ond-feet); minimum stage recorded August 18, 1915.

WINTER FLOW.—Stage-discharge relation greatly affected by ice; observations dis-
continued during winter.

Diversrons.—A- number of small canals and ditches divert water above statlon
chiefly for irrigation of lands belonging to the Utah Construction Co.

Reeuration.—None except such as might be caused by changes of head gates of
ditches and canals.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly
well defined. Operation of water-stage recorder not satisfactory and gaze-height
record unreliable at times. Mean daily gage heights obtained by irspecting
recorder graph. Daily discharge ascertained by applying mean deily gage
heights to rating table. Records for greater part of year fair, but at times are
poor, chiefly because of unreliability of gage-height record.

CooPERATION.—(iage-height record furnished by Twin Falls-Oakley Land & Water
Co.

Discharge measurements of Goose Creek above Trapper Creek, near Oakley, Idah~, during
the year ending Sept. 30, 1915,

Gage Dis- - Dis-

Date. Made by— height. | charge. || Date- Made by— height. | charge.
Feet. | See.ft. Feet. | Sec.-ft.

Nov. 13 | L. W, Roush. ........ 2.11 307 || July 31 | A, W, Harrington....| 1.3% 2.6

May 6 | G.C.Baldwin....... 2,48 65.8
Daily discharge, in secondfeet, of Goose Creek above Trapper Creek, near Oakley, Ideho,
. Jfor the year ending Sept. 30, 1915,

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

17| 2o, o1| o] 7] 1 3 6

17 23 |eeennnns 59 76 65 11 3 6

17 23 |evenr... 59 78 62 8 3 6

20 23 50 63 78 67 8 3 7

20 2 4 66 73 66 8 3 7

20 23 42 66 67 61 8 2 7

20 23 37 65 85 56 10 2 7

2 23 40 68 62 54 1 2 7

23 27 Qa 69 60 50 10 2 6

23 27 4 67 60 45 9 2 7

23 27 43 68 59 40 8 1 8

23 30 45 85 57 35 8 1 8

23 30 47 63 56 31 7 3 9

23 30 49 63 57 29 9 3 9

23 30 49 63 54 29 7 4 10

23 30 50 65 51 28 7 5 1

23 35 50 63 49 27 7 5 10

23 0 50 59 50 26 6 5 L

23 40 48 58 59 27 6 4 10

23 w0 46 60 61 27 8 4|- 9

23 40 46 60 62 26 5 4 9

23 39 47 62 65 2% 5 4 8

23 38 48 76 69 24 4 4 8

23 37 49 80 77 22 4 5 9

23 36 50 76 77 19 4 6 9

23 36 51 74 76 17 4 6 13

23 35 52 73 3 16 3 [} 16

23 35 54 69 69 15 3 6 13

23 35 57 63 7 14 3 6 13

3 36 60 50 72 13 3 [ 13

23 |. 61 ol 69 |eeecnees 3 6 lenconnes

erpolated Oct. Nov. 3-5, 21-28, 28-30, Mar. 22-24, July 24-28, and 80. No record
obtatned Deny ?}’fs. #, Nov. 8-, 21-2, 23-20, A, July 24-38,
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Monthly discharge of Goose Creek above Trapper Creek, near Oakley, Idaho, for the year
ending Sept. 30, 1915.

Discharge in second-feet.

Run-off A
Month., (totalin [3OCU-
Maximum, | Minimum, | Mean. | 3ere-feet). :

23 7| 220 1,350 | C.
0 2| 3.2 1,860 | C.
61 37| 481 2,670 | C.
20 58| 653 3,800 | C.
78 ‘49| 651 4,000 | C.
67 13 361 2,150 | C.
12 3 6.68 411 | D.
6 1 3.81 234 | D.
16 6 9.07 540 | D.

TRAPPER CREEK NEAR OAEKLEY, IDAHO.

Location.—In sec. 33, T. 14 S., R. 21 E., Cassia County, 14 miles above Shaw’s
ranch, 1 mile west of east boundary of Minidoka National Fores, 5 miles above
dam of the Twin Falls-Oakley project, and 9 miles southwest of Oakley.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 1, 1911, to September 30, 1915.

Gage.—Friez water-stage recorder on left bank since April 8, 1913. From May 1,
1911, to August 27, 1912, a Lietz water-stage recorder was used, half a mile down- '
stream from site of present gage and at different datum; from’ August 28, 1912,
to April 7, 1913, fragmentary records were obtained from a staff gage opposite
Shaw’s house, 1} miles below site of present gage,

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Stream bed composed of small boulders and coarse gravel;
fairly permanent except at extremely high stages. Banks brushy and not likely
to be overflowed.

ExTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
2.59 feet at 7 a. m. June 1 (discharge, 35 second-feet); minimum stage recorded,
1.96 feet September 3-8, inclusive (discharge, 9.1 second-feet).

1911-1915: Maximum stage recorded, 3.17 feet at 10 p. m. February 28, 1914
(discharge, 70 second-feet); minimum flow undoubtedly occurred in the winter,
when stage-discharge relation is affected by ice,

WINTER FLOW,—Stage-discharge relation greatly affected by ice; ohwervations dis-
continued during the winter.

Drversrons.—None of consequence above station.

REeguULATION . —None.

Accuracy.—Stage-discharge relation practically permanent. Rat‘ng curve well
defined. Gage-height record not fully reliable at times. Mean daily gage
heights obtained by inspecting recorder graph. Daily discharge ascertained by
applying mean gage heights to rating table. "Records good.

CooPERATION.—Gage-height record furnished by Twin Falls-Oakley Land & Water
Co.
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Discharge measurements of Trapper Creek near Oakldy, Idaho, during the year ending
Sept. 30, 1915.

Gage ﬁis- - Gay Dis-

Date. Made by— height. | charge. || D&t Made by heif%?c. charge.

Feet. Sec.-ft. Feet. | Secft.

Nov. 12 | L. W, Roush........ 2.04 11.4 | Aug. 1} A, W, Harrington.... 1.99 9.6
May 7| G.C.Baldwin....... 2.16 16.0

Daily discharge, in second-feet, of Trapper Creek near Oakley, Idaho, for the year ending

Sept. 30, 1915.
Day. Oct. | Nov Dec. | Mar. | Apr. | May | June. | July. | Aug. | Sept.

17 21 1 10 11

17 19 1 10 10

17 18 11 10 9

17 18 11 10 9

16 18 11 10 9

16 17 11 10 9

16 18 1 10 9

15 16 11 10 9

15 16 11 10 9

15 15 11 10 9

15 15 1 9 9

, 16 15 1 9 9

18 15 11 9 10

16 14 11 9 10

15 14 10 9 10

15 14 10 9 11

16 14 10 9 11

18 13 10 9 11

18 13 10 9 10

17 13 10 9 10

17 12 | 10 9 10

17 12 10 9| 10

18 12 10 10 10

19 12 10 11 10

19 11 10 10 10

18 12 10 10 10

18 12 10 10 10

18 11 10 10 11

18 11 10 10 11

17 11 10 9 1

17 ficannas 10 ) Ui Y R,

NotE.—Discharge interpolated, for lack of gage he

estimated at 12 second-feet. No gage height record Nov. 16-30 or Dec. 9 to Mar. 2.

ights, Oct. 13 and 22-24. Discharge Nov. 16-30

Monthly discharge of Trapper Creek near Oakley, Idaho, for the year ending Sert. 30, 1915,

i i ond-feet.
Discharge in second-fest Reneoff cen
Month. (totaln racy
Moximum. | Minimum. | Meen. | 8ere-foet).

11.5 707 | B.

1.5 684 | D.

11.9 189 | C.

12.1 696 | B.

14.9 887 | B.

16.7 1,030 | B.

1.3 851 [ B.

10.5 646 | B,

9.61 501 | B,

9.90 589 | B.
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BIRCH CREEK NEAR OAKLEY, IDAHO.

LocarioN.—In sec. 24, T. 14 8., R. 23 B., Cassia County, 600 feet below head gates of
Birch Creek feeder canal, three-fourths mile below Martindale’s house, and 5
milés southeast of Oakley.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 21, 1914, to September 30, 1915, for present location;
January 1, 1912, to May 31, 1913, for station above feeder canal.

GAGe.—Friez water-stage recorder on left bank about 50 feet from the road; at station

“above the canal a vertical staff gage was used, supplemented at times by a Lietz
water-stage recorder.

DISCHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Bed composed of boulders which contract the channel
just below the gage and make a good control; permanent under ordinary condi-
tions of flow. Banks high; overflow unlikely. Point of zero flow, according
to measurements made May 6, 1915, gage height 0.08 foot.

EXTREMES of DISCHARGE.—Maximum stage during year, from wate -stage recorder,
1.24 feet at 7 p. m. April 16 (discharge, 20 second-feet); gage heights for period of
minimum flow not available.

1912-1915: Maximum stage recorded, 4.5 feet April 8, 1912 (discharge, 55
second-feet); minimum stage recorded, 0.12 foot at 9 p. m. August 26, 1914
(discharge practically zero).

WinTER FLow.—Observations discontinued during winter.

Drversions.—The Birch Creek feeder canal diverts water from tl < stream about
600 feet above the gage and discharges into the Goose Creek reservoir of the
Twin Falls-Oakley Land & Water Co. Practically no water was diverted through
this canal during 1915.

RecuraTioN.—The flow can be entirely or partly regulated at the head gates of the
feeder canal.

Accuracy.—Stage-discharge relation practically permanent. Ratire curve poorly
defined October 1 to December 6, fairly well defined March to July, Mean
daily gage heights obtained by inspecting recorder graph. Daily discharge
agcertained by applying mean gage heights to rating tables. Records fair.

CoorerATION.—Gage-height record furnished by the Twin Falls-Oakley Land &
Water Co.

Discharge measurements of Birch Oreek near Oakley, Idako, during the year ending Sept.

30, 1915. .
G Dis- Dis-
Date. Made by— heim. charge. || Date- Made by— height. | charge.
Nov. 13 | L. W. Roush Foleo sa"gzi Aug. 1| A. W. Harringt Ffftéz S“'{f's
A h . WOUSR....cee.a . N ug. . . +) 1 TN . .
May 6| G.C. Baldwin..... 8.5
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Daily aischarge, in second-feet, of Birch Creek near Oakley, Idaho, for the year enting Sept.

30, 1915,
Day. Oct. | Nov. | Dec. | Mar. | Apr. | Msv."| July.

PP 2.2 2.7 8.2 74 eeeaneen
2.3 3.2 8.7 8.2 leevurnoe
3.0 3.2 9.6 1 cerenaes
2.9 3.2 8.4 ) [1 I T
3.1 3.2 8.2 9.3 |cecernan
3.3 3.2 8.0 8.4 |ieeanuue
3.2 3.2 7.7 4 80 ceuuuans
8.2 3.2 7.4 7.4 3.2
3.2 3.3 7.2 7.2 3.4
3.1 3.3 6.7 7.4 3.1
3.1 3.3 8.7 7.2 2.8
3.0 3.2 6.7 7.4 2.6
3.0 3.1 6.2 7.2 2.8
2.9 29 feeanann 3.4 7.0 7.2 2.5
2.7 2.8 |ieeeennn 5.2 6.4l inans]ierennan
19 3.0 ‘5.8 A TN PO
1.8 3.1 2.9 7.2 ineaid|ianacnas
2.4 2.8 1.9 6.4
2.9 2.7 1.9 6.2
2.9 2.6 2.3 6.7
2.9 2.5 4.1 8.4 .
2.9 2.5 7.0 10
3.0 2.5 8.2 [V 35 PO SR, .
3.0 2.5 9.0 % 3 PO ISP
3.0 2.8 8.2 (X 3 PO FS .
3.1 2.6 7.4 i (3 20 PO
3.1 2.6 7.2 6.7
3.1 2.8 7.7 6.2
3.2 2.6 8.7 6.0 | eeurviclooincnnn
3.2 2.7 8.7 7.0 leinvace|oonanoen
3.2 [civneans 8.21..... PR PPN P,

Note.—No gage height record obtained Oct. 23-28, Nov. 19, 20, 22-28, Dec, 7 to Mar. 8, May 15t0 July 7
or July 15 to Sept. 3,0 Discharge interpolated Oct. 93-28, Nov. 19 20, and 22-;

Monthly discharge of Burch Creek near Oakley, Idaho, for the year ending Sept. 30, 1915.

Discharge in second-feet.
. Rur-off |, o
Month. (totetin racy
Maximum. | Minimum. | Mean. acre-foot).
October............oueee feeseetieieieasiereannnn . 3.3 1.8 2.90 178 C.
............... 3.3 2.5 2.90 173 C.
.......... ceanan 3.0 2.7 2.88 34.3 | C.
PO “earen 9.0 1.9 5.33 244 C.
cesemieevessneacanann 10 6.0 7.45 43 B.
y teacsraneancmaans 11 7.2 8.09 225 B.
July 8-14..... ennnn oeesacnrmana vmmemarecen wreeean 3.4 2.5 2.89 40.1 | C.
ke )
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NORTH SIDE TWIN FALLS CANAL AT MILNER, IDAH™.

Location.—In sec. 20, T. 10 8., R. 21 E., Minidoka County, at highvay bridge half a
" mile north of Milner post office and about three-fourths mile bel w head gates at

Milner dam,

REecorps avamaBrLE.—May 10, 1909, to September 30, 1915.

Gage.—Vertical staff attached to downstream side of bridge pier near left bank; read
by F. W. Deming, October 1, 1914, to June 26, 1915, and by T. R. Newell, June
27, to September 30, 1915. Datum of gage has remained unchanged since the
establishment of the station and the original gage is still in use. A slide gage was
installed on the bridge in 1911 and was set to read the same as the vertical staff,
but its use was discontinued in 1913. A Lietz water-stage recorder was installed
in 1912, in a shelter over the staff gage, but it never operated entir2ly satisfactorily
and its use was abandoned in 1913. At the present time the vertical staff is used
exclusively.

DIsCHARGE MEASUREMENTS.—Made from a cable abeut 150 feet below the gage.

CHANNEL AND cONTROL.—Channel is a permanent concrete-lined section. Moss
growth is heavy during the summer months and stage-discharge rslation is greatly
affected. Control section apparently indeterminate.

WINTER FLOW.—Stage-discharge relation not affected by ice; open-channel rating
curves used throughout year.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.6 feet at 8 a. m.
June 14 (discharge, 2,600 second-feet); canal reported dry October 7 to Novem-
ber 25,

1909-1915: Maximum discharge recorded, 2,800 second-feet, July 13, 14, 19,
and 20, 1913, corresponding to a gage height of 7.9 feet. Canal reported dry at
various times in 1909, 1910, and 1914,

DiversioNs.—None between gage and head gates and none for some distance below
gage. Surplus water may be discharged into the river through vraste gates about
200 feet below head of canal.

REeauraTION.—Flow regulated by the head gates and waste gates.

Accuracy.—Stage-discharge relation not permanent, Gage read on-e daily October
1 to June 26 and twice daily June 27 to September 30. Daily discharge ascer-
tained by shifting-contrel method. Records excellent for pericds in which dis-
charge measurements were made daily; good for rest of year. !

CooreraTION.—Most of the discharge meagurements have been made by the hydrog-
rapher stationed at this point by the State during the irrigation season in con-
nection with the delivery of stored water from Jackson Lake.

The North Side Twin Falls canal diverts water from the north side of Snake River
at the Milner dam. This canal furnishes water for stock and for ir-igation of about
240,000 acres of land in Minidoka, Lincoln, and Gooding counties. The distribution
system comprises about 100 miles of main canal and about 625 miles of laterals.
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Discharge measurements of North Side Twin Falls canal at Milner, Idaho, during the
year ending Sept. 30, 1915,

Gage Dis- 3 Dis-
Date. Made by hei;it. charge. || Date: Made by hgf}j ﬁ" charge.
. Feet. Secft. Feet. | Secft.

May 8| G. C. Baldwin....... 7.10 2,220 | Aug. 4| T.R,.Newell......... 3.70 541
June 12 | A, W. Harrington.... 7.35 2,460 5 do 3.79 554
15 Earringtonand New- 6 3.86 574
elle................ 7.05 2,360 7 3.83 553
17 | T. R. Newello...._.. 7.30 2,480 8 6.66 1,730
18 [..... (4 0 7.32 2,490 8 6,74 1,760
19 {.....do.. 6.50 2,170 k] 6.80 1,850
6.30 2,040 10 6.83 1,900
6.46 2,110 11 6.65 1,880
6.98 2,330 12 6.75 1,970

............... 6.80 2,240 13 6.58 1,
............... 6.84 2,260 14 5.94 1,610
............... 6.80 2,250 15 2.09 275
............... 6.70 2,150 16 2.03 274
............... 6.78 2,150 17 2.00 267
............... 6.82 2,210 18 2.00 258
............... 6.83 2,210 18 Baldwm and Hoyt.. 1.98 245
6.82 2,170 19 | T. R, Newell......... 1.99 248
............... 6.89 2,180 20 d 2.03 256
July 1 {eee..dOoooceeiiiiiol. 6.86 2,170 21 2.05 256
6.89 2,190 2.05 255
7.00 2,250 23 2.08 258
7.00 2,200 24 2.05 255
7.06 2,240 25 2.03 255
7.05 2,210 26 2.01 255
6.60 2,000 27 1.98 248
6.43 1,920 28 1.98 254
6.40 1,900 28 4.30 982
6.45 1,920 20 4.22 973
6.38 1,870 30 1.92 253
6.42 1,890 31 1.92 259
6.34 1,830 || Sept. 1 3.30 648
6.43 1,890 2 4,44 1,080
6.20 1,730 3 4.43 1,080
2.62 428 4 4.38 1,070
2.31 340 5 4.35 1,060
5. 90 1,540 6 4.30 1,050
5.90 1,520 7 4.25 1,020
5.90 1,530 8 4.26 1,030
3.82 770 9 4.22 1,020
3.75 715 10 4.15 901
3.86 759 11 4.00 935
3.85 739 12 3.80 862
3.98 732 13 3.66 780
5.01 1,140 14 3.72 795
5.28 1,270 15 5.02 1,340
4.54 1,000 16 .06 | 1,790
3.50 645 17 6.36 1,900
3.51 651 18 6.34 1,900
3.58 650 19 6.26 1, 900
3. 56 631 20 6.30 1,880
............... 3.58 634 21 5.50 1,530
5.36 1,470
3.61 572 23 5.90 1,708
3.62 582 24 5.77 1,650
30 | A. W. Harrington. . 3.65 567 25 - 5.7 1,650
31 | T. R. Newell 3.66 592 26 5.86 1,690
Aug. 1 3.58 572 27 2.14 307
2 3.62 537 29 1.87 269

3 3.62 539

aSpecial assistant to State engineer,
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Daily discharge, in second-feet, of North Side Twin Falls canal at Milner, Idaho, for
the year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
171 181 853 828 | 1,180 | 2,310 | 2,300 | 2,150 500
114 181 840 684 | 1,180 | 2,330 | 2,190 | 2,200 547 961
97 171 828 684 | 1,220 | 2,350 | 2,070 | 2,240 629 | 1,080

151 | 828 | 828 {1,220 | 2,400 | 2,210 | 2,240 | 538 | 1,080
181 | 828 | 141 1,640 | 2,400 | 2,350 | 2,220 | 568 | 1,040
171 904 82 1,640 | 2,260 | 2,490 | 2,120 | 568 | 1,040
171 | 904 | 1,220 | 1,640 | 2,240 | 2,450 | 1,970 | 1,080 | 1,040
161 | 866 | 1,560 | 1,730:| 2,220 | 2,500 | 1,910 | 1,710 | 1,040
904 | 1,520 | 1,820 | 2,400 | 2,410 | 1,800 | 1,820 | 1,000

616 | 904 | 1,560 | 1,820 | 2,360 | 2,280 | 1,880 | 1,880 | 1,000
584 866 11,520 | 1,910 | 2,230 | 2,280 | 1,860 | 1,910 923
553 | 866 | 1,640 | 1,840 | 2,280 | 2,460 | 1,860 | 2,020 | 885
584 | 828|1,690 | 1,770 [ 2,280 | 2,490 | 1,860 | 1,880 | 737
616 | 828 | 1,640 | 1,690 | 2,330 | 2,600 | 1,860 | 1,620 | 847
616 | 904 | 1,730 | 1,640 | 2,380 | 2,400 | 1,020 | '272 | 1,080
1,730 | 904 | 2,330 {2,350 | 866 | 248 | 1,580

1,770 | 1,060 | 2,290 | 2,490 | 1,520 | 248 | 1,880

1,690 11,470 | 2 2,490 | 1,140 248 | 1,930

866 ]
181 | 866 |oeeeeoo| 10220 L. 20420 |00 600 255 [.......

NoTE.—Canalreported dry Oct. 7 to Nov. 25. No gage-height record received; discharge interpolated
Nov.27, Feb. 1, 2, 26, 27, Mar, 25-30, Apr. 8, 12, 13, 26-28, 30, May 2, 7, 14, 16, 25, June 1, 2, and 5.

Monthly discharge of North Side Twin Falls canal at Milner, Idaho, for the year ending
Sept. 30, 1915.

Discharge in second-feet. Run-oft Acon.
Month. (total in Tacy.
Maximum. | Minimum. | Mesn, | 2cre-feet).
October. .. ocomveiciennannns 1,750 0 284 17,500 | C.
ovember 1,300 0 123 7,320-| C.
1,220 97 639 39,300 | B.
866 151 556 34, B.
1,220 584 890 49,400 | B.
1,770 82 1,260 7500 | B.
2, 350 904 1,790 107,000 | B.
2,500 2,220 2,360 145,000 | A.
2,600 2,070 | 2,300 137,000 | A.
2,240 568 1,390 7500 | A,
ugu: 2,020 248 726 44,600 | A.
September.....ccceeereenannn eresetasimanesasssannan 1,930 248 1,160 69,000 | A,
The year....eeeaeeneeeeaes [, ceveonan 2,600 0 1,120 813, 000
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SOUTH SIDE TWIN FALLS CANAL AT MILNER, IDAHO.

LocaTion.—In sec. 29, T. 10 8., R. 21 E., at the wagon bridge about one-eivhth of a
mile below the head gates at the village of Milner, Twin Falls County.

RECORDS AVAILABLE.—May 10, 1909, to September 30, 1915.

Gage.—Vertical staff in two sections, read by F. W. Deming October 1, 1914, to
June 26, 1915, and by T. R. Newell from June 27 to September 30, 1915. The
main or upper section of the gage is on the left bank of the canal about 100 feet
upstream from the highway bridge, to the lower side of which the low-water sec-
tion is fastened. This low-water section is the original gage, but on account of
the difficulty in making readings accurately at high stages the high-water section
was installed early in the summer of 1912 and has since been used exclusively
for stages above 5.3 feet. The two sections read practically the same, although
the datum of the upstream section is about 0.1 foot higher than the cther. A
Friez water-stage recorder is installed opposite the upper staff gage, but was not
in use during the year ending September 30, 1915.

DiscHARGE MEASUREMENTS.—Made from the bridge.

CHANNEL AND coNTROL.—Channel at gage is blasted out of rock and is practically
permanent, but slight changes of control occasionally occur due to washing in
and deposit of silt.

WintER FLow.—Stage-discharge relation seldom affected by.ice; open-chanrel rating
curves used throughout year. Because of the close proximity of th~ gaging
station to the head gates, ice never forms in the immediate vicinity of the gage,
but it has been known to form to a sufficient extent farther down the canal to affect
the stage-discharge relation.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 9.8 feet May 1-9,
June 12-14 and 17 (discharge, 3,250 second-feet); minimum stage reccrded 1.8
feet March 10 and April 3 (discharge, 94 second-feet).

1909-1915: Maximum stage recorded in May and June, 1915; minimwm stage
recorded, 0.8 foot April 7, 1913 (discharge, 11 second-feet).

Diversions.—None trom canal above gage and none of consequence for several miles
below.

ReguraTION.~—Flow regulated at head gates.

Acouracy.—Stage-discharge relation practically permanent, but may hsve been
changed slightly by effect of ice during winter months. Rating curve well defined.
Gage read once daily October 1 to June 26 and twice daily June 27 to September
30. Discharge determined by applying mean daily gage height to rati~g table.
Open-water records good; winter records somewhat uncertain, owing to unknown
effect of ice.

CooreErATION.—(age-height record furnished and part of the discharge measure-
ments made by employees of the Twin Falls Canal Co. and of the Idsho State
Engineer.

The South Side Twin Falls canal diverts water from the south side of Snake River
at the Milner dam. This canal furnishes water for stock and for the irrization of
about 200,000 acres of land in the vicinity of Twin Falls. The distributio~ system
comprises about 110 miles of main canal and about 590 miles of laterals.

Discharge measurements of South Side Twin Falls canal at Milner, Idaho, dring the
year ending Sept. 30, 1915.

Mad Gay . Dis- Made by-— Gay Dis-
Date. o by— heigﬁ. charge. Dadte. o by— height. | charge.
Feet. Sec.-fi. Feet. | Secft.
Nov. 9| L. W. Roush......... 4,91 870 [| June 20 | T. R. Newell......... 9.33 2,980
June 13 | A. W. Harrington... 9. 81 3,150 || July 29 | A. W. Harrington.... 7.33 1,850
21 | Lyman....cocc.uun.. 9.39 2,950 & Aug. 15 | T. R. Newell......... 7.57 1,950
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Daily discharge, in second-feet, of South Side Twin Falls canal at Milner, Idaho, for the
year ending Sept. 30, 1915. .

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

89| 776100 | 712| 532 398|3,250 (2,190 | 2,950 | 1,830 | 1,700

842 712 | 1,090 712 532 398 | 3,250 { 2,190 | 3,010 | 1,830 | 1,480

809 | 712|1,000 | 776 590 94 | 3,250 | 2,470 | 3,010 | 1,830 | 1,400

809 712 | 1,010 776 590 504 | 3,250 | 2,470 | 3,010 | 1,980 | 1,400

809 712 | 1,050 500 1 561 ] 3,250 | 2,470 | 3,010 | 1,980 | 1,400

809 | 776 1,000 82| 590 | 561|3,250 2,250 |2,050 | 1,980 | 1,400

809 | 744 (1,000 | 875| 590 | 744 | 3,250 | 2,250 | 1,880 | 1,980 | 1,400

809 | 744 | 1,010 875 590 681 | 3,250 | 3,070 | 1,880 | 1,980 | 1,400

809 744 | 1,010 875 590 776 | 3,250 | 3,070 | 1,880 | 1,980 | 1,400

80| 909| 978 94 | 1,120 | 1.700 | 3,070 | 1,880 | 1,980 | 1,880

809 | 978 | 978 809 776 | 1,440 | 2,300 | 3.190 | 1,980 | 1,980 | 1,880

809 | 776, s42| 809| 102 1,700 2,030 | 3,250 | 2,250 | 1,980 | 2,030

809 909 842 809 650 | 1,790 | 2,030 | 3,250 | 2,300 | 1,980 | 2,190

809 842 809 650 | 1,830 | 2,030 | 3,250 | 2,300 | 1,980 | 2,250

909 | 1,120 | 842 | 809 | 650 | 1,880 | 2,030 | 3,190 | 2,650 | 1,980 | 2,250

809 | 1,160} 82| 809 ) 650 ) 1,880 2,030 }3,130 | 2,650 | 1,980 ] 2,190

800 (1,160 | 82| 809 | 875(1,440| 2,360 | 3,250 | 2,650 | 1,980 | 2,140

809 | 1,200 | 8421 325| 3731 "160| 2,190 ! 3,010 | 2,500 | 1,930 | 2,140

800 | 1,200 | 842| 325| 650 (1,280 | 2,030 | 2,890 | 2,590 | 1,880 | 2,140

809 {1,200 | 842 | 325 650 | 1,280 ) 1,980 | 2,890 | 2,590 | 1,880 | 2,140

744 [ 1,200 | 909 | 424 | 744 | 1,700 {1,930 | 3,010 | 2,590 | 1,880 | 2,140

744 | 1,200 978 424 477 | 2,030 | 1,980 | 3,010 | 2,140 | 1,880 | 2,190

142 | 1,280 424 | 102 | 2,190 | 1,980 | 3,010 | 1,980 | 1,880 | 2,300

744 | 1,280 909 424 532 | 2,530 | 1,830 | 3,010 | 1,980 | 1,880 | 2,300

744 | 1,280 909 424 532 | 2,530 | 1,830 | 3,010 | 1,930 | 1,880 | 2.300

26.eeanannns 842 | 741, 398 | 3,010 | 1,880.| 3,010 | 1,830 | 1,830 | 2,300
F7 SO 800 | 744 | 978 398 | 3,070 | 1,930 | 3,010 | 1,830 | 1,830 | 2,190
b J . 809 74 978 398 | 3,130 | 1,980 | 3,010 | 1,830 | 1,830 | 2,080
29 et 809 | 744 | 1,120 590 | 3,190 | 2,030 | 3,010 | 1,830 | 1,830 | 1,980
30...... cemanen 809 744 1 1,120 744 | 3,190 | 2,080 | 3,010 | 1,830 | 1,830 | 1,930
3l...... weeeetad] 809 Lol 1, T4 [oiee..| 2,190 Lo, 1,830 | 1,830 |.......

NortE.—No gage-height record received May 26-29; discharge interpolated.

Monthly discharge of South Side Twin Falls canal at Milner, Iako, for the year ending
Sept. 30, 1915.

Discharge in second-feet.
Run-off Acen-
Month. (total in Tacy.
Maximum. | Minimum. | Mean, | 3cre-feet).
1,320 776 868 53,400 | A.
909 142 772 45,900 | B.
1,280 712 1,000 61,500 | D.
1,090 744 914 56,200 | D.
875 825 648 36,000 | C.
875 94 548 33, B.
3,190 94 1,570 2400 | A.
3,250 1,700 | 2370 | 146,000 | B
3,250 2,190 2,900 173,000 | A,
3,010 1,830 2,310 142,000 | A.
1,980 1,830 1,910 117,000 | A.
2,300 1,400 . 115,000 | A.
The Jear- ..uueeeeavennn... e een————— 3,250 94 1,480 | 1,070,000 |

BIG COTTONWOOD CREEK NEAR OAKLEY, IDAHb.

LocaTtion.—In sec. 19, T. 13 8., R. 21 E., one-fourth mile above heading of Twin
Falls-Oakley Land & Water Co. feeder canal, 1 mile above J. H. Roark’s house,
2 miles above mouth of Cedar Creek, and 10 miles northwest of Oakley, Cassia
County. '

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—November 27, 1909, to January 10, 1915, wl ~n station was
discontinued.
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Gace.—Friez water-stage recorder on left bank half a mile above site of vertical
staff gage which was used November 27, 1909, to April 27, 1913. Preswnt gage
read 0.72 foot July 28, 1913, when old gage read 1.20 feet.

DiscaARGE MEASUREMENTS.—Made by wading or from footbridge at old station.

CHANNEL AND CONTROL.—Bed composed chiefly of small cobblestones and t oulders;
may shift at high stages. Banks fairly high; overflow unlikely. Point of zero
flow estimated August 25, 1915, gage height 0.3 foot.

EXTREMES OF DISCHARGE.—Gage heights for the year ending September 30, 1915, too
incomplete to warrant publication of maximum and minimum.

1909-1914: Maximum stage recorded, 3.7 feet (old gage datum) May 30, 1912
‘(discharge, 125 second-feet); minimum discharge practically zero and was
observed in both 1910 and 1915.

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

Drversions.—During the late summer most of the flow of the stream is diverted
around the station in order to minimize loss by seepage. The capacity of the
diversion ditch is not definitely known.

RecuLarioN.—None except that due to diversion.

Accuracy.—Stage-discharge relation practically permanent throughout the year.
Rating curve fairly well defined. Gage-height record fragmentary. Mean daily

- gage heights determined by inspecting recorder graph. Daily discharpe ascer-
tained by applying mean gage heights to rating table. Records fair akove and
poor below 2 second-feet.

CooPERATION.—Gage-height record furnished by the Twin Falls-Oakley Land &
Water Co.

Discharge measurements of Big Cottonwood Creek mear Ockley, Idaho, during the yeor
ending Sept. 30, 1915.

Gage Dis- Ga; Dis-
Date. Made by— height. | charge. || Date- Made by— height. | charge.
Feet. Sec-ft . Feet. | See.-ft.
Nov. 14 | L. W. Roush......... 0.58 July 30| A.W.Harrington.... 0.51 1.2
May 5| G.C.Baldwin....... .01 14 4

Daily discharge, in second-feet, of Béy Cottonwood Creek near Oakley, Idaho, for the year
ending Sept. 30, 1915.

Day. Oct. Nov. Dec. Jan. Day. Oct. | Nov. | Dee. | Jan
1.4 2.2 14 0.8 L9 1.4 L2
1.6 2.2 L5 .8 2.1 L5 L1
1.9 2.2 L6 .8 2.2 L5 1.0
2.2 2.2 1.6 .8 2.1 1.6 .90
2.2 2.2 L5 .8 2.1 L6 .8
2.5 2.2 L5 .8 2.2 1.5 .8
2.2 2.2 11 .8 2.5 L5 .8
2.1 2.1 1.2 .8 2.5 1.4 .8
2.2 2.1 L2 .8 2.5 1.4 .8
2.2 2.1 .3 .8 2.2 1.4 .8
2.2 2.1 14 2.2 14
2.2 22 L4 2.2 L4
2.1 2.1 L5 2.2 14
1.9 L9 L4 2.2 L5
1.9 L5 13 2.2 L5

2.2 econnen

N Nog'l} —Dls;ha.rge interpolated on account of lack of gage heights Dec. 10-12, 14-19, 21-26, Dec. 28 to Jan.
and Jan, 4~
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Monshly discharge of Big Cottonwood Creek near Oakley, Idaho, for the year ending Sept.
80, 1915.

Discharge in second-feet. Runoft |4, 00
Month. (total in. racy.
Maximum. | Minimum.| Mean, acre-feet).

2.5 4
NOVOMDOT . eenevsereecnssesaccmeeuaacnarsaeesanonns 2.2 4 178 108 .
OCOIMDOT - v e e veneeerenncercncaacnnennarenmcnnsnens 1.6 .8 % 68.9
R L E PP 8 .8 159 D
BN T 1) o g P P

SALMON FALLS CREEK ABOVE UPPER VINEYARD DITCH, NEAR CONTACT, NEV.

LocaTioN.—In sec. 5, T. 44 N., R. 63 E., three-fourths mile above hes.d gates of Upper
Vineyard ditch, 3 miles above ranch house on Vineyard ranch, and 104 miles
southwest of Contact, Elko County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 17, 1914, to July 25, 1915, when station was discontinued.

GAGE.—Stevens water-stage recorder on right bank.

DiscHARGE MEASUREMENTS.—Made by wading or from cable just akove gage.

CHANNEL AND cONTROL.—Bed composed of rocks, gravel, and sand. Control perma-
nent during period covered by record.

WINTER FLOW.—Stage-discharge relation probably affected by ice for short periods
winter gage-height record fragmentary. .

EXTREMES OF DISCHARGE.—Maximum stage during year, from wate -stage recorder,
6.69 feet from 2 to 8 p. m. May 17 (discharge, 207 second-feet); minimum stage,
5.17 feet July 17, 18, 23, and 24 (discharge, 24 second-feet). Both maximum and
minimum stages probably occurred during period of no records.

1914-1915: Maximum discharge recorded, 596 second-feet May 17-19, 1914
(estimated from hydrograph); minimum stage recorded in July, 1915. .

Diversions.—Station is above all diversions on Vineyard and San Jacinto ranches.

REGULATION.—None.

Accuracy.—Stage-discharge relation practically permanent. Rat'ng curve well
defined. Operation of water-stage recorder satisfactory but instrument. not
inspected regularly. Mean daily gagé heights obtained by insvecting recorder
graph. Daily discharge ascertained by applying mean gage I «ights to rating
table. Records good.

CooPERATION.—Gage-height record and some discharge measurements furnished by
Utah Construction Co.

Discharge measurements of Salmon Falls Creck above Upper Vineyard dih, near Contact,
Nev., during the year ending Sept. 30, 1915.

Gage Dis- i Ga; Dis-
Date. Made by— height. | charge. || D2te- Made by— height | charge.
Feet. See.-ft. Feet, | Sec.ft.
Oct., 5| L.W.Beasonae,...... 5.39 39.4 || May 2| G.C.Baldwin....... 6.55 176
| o 5.38 39.1 || July 25| A. W. Harringion....| 5.18 2.5

« Employee of Utah Construction Co,
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Deaily discharge, in mandfeet of Salmon Falls Creck above Uppear Wineyard ditch, near -
Contact, Ne'v., Jor the year ending Sept. 30, 1915.

Day. Oct. | Nov. Dec. | Jan. | Feb. | Mar. | Apr. | May. | Jurs, | July.
38 40 3 36 84 cveennne 38
38 39 32 38 87 86
39 39 33 36 96 3
38 39 33 35 100 34
38 39 34 35 m 36
38 39 34 3 101 130 §........ 36
38 38 32 33 105 cveraqen 38
39 38 30 33 108 116 . 37
44 36 32 34 99 37
42 36 feenennn 35 100 84
41 36 leeenna.. 36 106 gz
40 36 |.ceuen.n 33 116 . 1
39 36 |.eeen.n 83 12 . 30
38 36 |.ucennns 39 126 163 [.e.0yese g
33 32 |eeennnan 41 23 MO l........

38 b3 I PO 26
38 32 [.eunnenn 24
38 30 [...eeens 4
38 29 |........ 26
37 -+ N I 26
A %
B B £
44 31 24
43 32 25
42 32
42 34
41 35
40 33
49 32
40 ]........

NoTE ——stcharga Dec. 10-20 estimated at 35 d-feet. No records ohtained Jan. 15 to Feb. 20 and
May 19 to June 26.

Manthly discharge of Salnum Falls Creek above Upper Vineyard diich, mea~ Contact,
Nes., for the year ending Sept. 80, 1915 .

TR T T

Discharge in second-feet. .
Month. - ] (tatet Am&ocyu‘a
. Maximum. | Minimam. | Mean, | 3cre-ieet).
37 40.0 2,460 | B.
28 34.2 2,040 | B.
............ 7.6 2,836 €.~
3 45.7 1270 | C.
35 35.9 570 | B.
3 51,8 3,19 | B.
8| 120 7,680 | BL
109 151 5,890 | B.
39 44.2 851 3.
| w3 1,608

45725°—18—wsp 413—7
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SALMON FALLS CREEK NEAR SAN JACINTO, NEV.

Locatron.—In sec. 23, T. 47 N, R. 64 E., in canyon 200 yards below county highway
bridge and 5 miles north of San Jacinto, Elko County. Shoshone Creek enters
250 yards above station.

DRAINAGE AREA.—Not measured.

RECORDS AvATLABLE.—September 17, 1909, to September 30, 1915.

GAGE.—Barrett and Lawrence water-stage recorder on the right bank; installed
November 20, 1911. Gage used prior to June 30, 1910, was a vertical staff on
right bank a short distance upstream from site of present gage sud at different
datum. From July 1, 1910, to November 19, 1911, record was chtained from a
Friez recorder at present site and datum.

DiscHARGE MEASUREMENTS.—Made by wading or from a cable 20 fee* below gage.
CHANNEL AND cONTROL.—Bed composed of gravel. Control shifts slightly. At high
stages left bank is subject to overflow, and creek may flow in two chanpels.
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.79 feet May 25
and 26 (discharge, 246 second-feet); minimum stage recorded, 2.18 feet Sep-

tember 14 and 16 (discharge, 14 second-feet).

1909-1915: Maximum stage recorded, 7.5 feet May 22, 1912 (discharge, 1,280
second-feet); minimum stage recorded 2.18 feet September 14 and 16, 1915 (dis-
charge, 14 second-feet).

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

Diversions.—A large number of diversions on the ranches of the Vineyard Land &
Stock Co. above the station appropriate practically all the low-water flow of
Salmon Falls Creek and Shoshone Creek.

RecuLaTION.—None above the gage. The dam of the Twin Falls-Salrion River Land
& Water Co. is about 15 miles below the station and the S8almon reservoir has a
capacity of about 180,000 acre-feet.

Accuracy.—Stage-discharge relation not permanent. Rating curves fairly. well
defined October 1 to December 15 and December 30 to Septexrber 30. Mean
daily gage heights obtained by inspecting recorder graph. Daily discharge
ascertained by applying mean gage heights to rating tables; shifting-control
method used December 16-29. Records good.

CooPERATION .—Gage-height record furnished and part of discharge measurements
made by the Twin Falls-Salmon River Land & Water Co.

Discharge messurements of Selmon Falls Creek near San Jacinto, Nev., durmg ﬂzc year
ending Sept. 80, 1915.

Date. Made by— poage ch’;iﬁg'e‘ Date. Made by— poage. ch’-';f’ée.

Feet. Secft. : Feet. | Sec.ft.

Eeb. 28| C.E, Tappana.......| ~2.80 76.9 || May 1| G.C.Baldwin....... 3.48| " 179
L8, A0uaron e 349| 17 || July 24| A. W.Harrington....  2.26

¢ Employee of Twin Falls-Salmon River Land & Water Co.

81
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Daily discharge, in second-feet, of Salmon Falls Creek near San Jacinto, Nex., for the
year ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr, | May. | June. | July. | Ave. | Sept.
38 66 51 51 60 77| 165 81 15 15
39 68 50 51 63 77 159 15 18
41 66 60 51 62 77 156 26 15 15
42 65 62 80 61 76 159 251 15 15
42 66 62 49 60 76 172 25 15 15
42 71 62 48 57 74 176 23 15 15
43 69 50 58 72 174 25 15 | 15
45 68 52 53 61 71 174 24 15 15
48 66 48 53 63 72 174 24 15 15
49 65 51 52 64 72 170 23 15 15
50 60 62 53 64 74 165 22 15 15
49 60 53 65 76 1656 22 15 . 15
50 60 52 54 64 80 165 22 15 15
57 62 44 54. 64 80 172 21 13 14
58 59 43 55 64 82 182 20 15 15
59 59 47 54 65 84 182 20 15 14
59 58 49 52 68 86 180 20 15 15
58 56 50 51 72 86 176 20 15 15
67 54 50 51 74 89 172 20 15 15
58 52 49 50 74 89 170 18 15 15
59 52 49 50 74 90 170 18 15 15
70 5 50 49 76 94 180 19 15 15
69 62 49 46 72 99 198 18 15 15
68 63 49 45 71 104 200 18 15 15
85 63 51 44 72 119 200 17 16 15
66 63 51 43 131 195 16 18 16
64 62 50 43 146 184 16 15 16
65 60 50 43 151 176 16 15 15
65 60 50 47 159 170 16 15 15
66 52 50 52 174 172 16 15 16
65 [cevanee 50 55 176 |.u..... 16 15 loeeeen .

. Note.—Discharge June 14-29 estimated at 72 second-fest on account of lack of gage heights.

Monihly discharge of Salmon Falls Creck near San Jacinto, Nev., for the yécr ending
Sept. 80, 1915. ) :

Discharge in second-feet.
. Run-off |, ...
. Month., . . U e} (fotal in_ racy.
Maximum. | Minimum. | Mean. acre-fort). .
70 83 3,380 | C.
71 52 61.3 , 650 .
62 43 . 3,190 N
55 43 1 3,080 | C.
75 57 66.8 3,710 .
176 7| 97.2 5, .
200 155 175 16,400 .
248 105 1786 |. 10,800 | A.
220 32 113 6,720 | C.
3 16 20.9 1,200 | B.
16 15 15.1 028 .
16 14 15.1 808 .
246 | 14 78.7 54,000
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SHOSHONE CREEK NEAR SAN JACINTO, NEV.

LocatioN.—In sec. 17, T. 47 N, R. 65 E., half a mile above headwcrks of North Side
diteh, 2 miles above house on Shoshone Creek ranch, and 11 miles northeast of
San Jacinto, Elko County.

Dramage ArEA.—Not measured.

RECORDS AVAILABLE.—May 14, 1914, to August 24, 1915, when st tion was discon-
tinued.

GAgE.—Stevens water-stage recorder on right bank; installed August 27, 1914; May 14
to August 27, staff gage about 500 feet downstream at different datum, used also
as a reference gage for Lietz water-stage recorder June 15 to July 31, 1914, and
Stevens recorder August 3 to 27, 1914.

DisCEARGE MEASUREMENTS.—Made by wading or from a cable abot 500 feet down-
stream.

CHANNEL AND CONTROL.—Bed consists of gravel and loose rocks. Control not
permanent.

EXTREMES OF DIRCHARGE.—Maximum stage recorded during year, 5.94 feet 9 to 11
p. m. May 23 (discharge, 1561 second-feet); minimum stage, 3.59 feet at 10 a. m.
July 27 (discharge, 7.6 second-feet).

1914-15: Maximum stage recorded, 5.94 feet 9 to 11 p. m. May 23, 1915 (dis-
charge, 151 second-feet); minimum stage, 0.26 foot (old staff gage datum) August
22-27, 1914 (discharge, 7.4 second-feet).

WiNnter FLoW.—Stage-discharge relation probably affected by ice. No winter records
obtained.

Diversions.—Station above all diversions-on Shoshone ranch. Nuerous diversions
made in Shoshone basin about 10 miles above station.

Acouracy.—Stage-discharge relation not permanent; changed during the winter.
Rating curves well defined October 1 to December € and Febrnarr 15 to August 24.
Gage-height record incomplete owing to lack of attention to recorder. Mean
daily gage heights obtained by inspecting recorder graph. Daily discharge
ascertained by applying mean gage heights to rating tables. Records fair.

CooPERATION.—Gage-height record furnished hy Utah Constructicn Co.

Discharge measurements of Shoshone Creek mear San -Jacinto, Nev.. during the year
ending Sept. 80, 1915.

_ Ga Dis-
Date. | . . Madeby— I, hﬁgﬁ,,,_pmtge.
) Feet, | Sec.or.
7 B G0 BAMAWIN. ..o etiieeeeensiinaeeereenraeeeeeeeeneneeesenrnnnneaes .32 7.0
July 2r R oy T N 3.58 7.6
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Daily dwcharge in second-feet, of Shoshone Creek near San Jacinto, Nev., for the year
ending Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June. | Ju'», | Aug
18 84 48 92 X 8.9
17 78 48| 104 9.2 8D
17 47| 87 8.9 8.7
17 96 45 8.9 87
17 99 43 67 89 87
14 38| 8 3.9 9.2
16 87 34| 585 8.9 9.6

9.8
9.2
8.9
8.9
8.9
9.2
9.2
8.5
8.0
8.0
8.2
8.2
8.0
8.0
8.2
8.7
8.7

Note,—No gage height record received Oct. 9-13, May 2, 10-21, July 8-26, 28, or 20. Discharge interpo-
%aged Oct. 9—13 ay 2, July 28 and 29. Discharge May 10°21 estimated at 80 second-feet and July 8-26at
sceond-feet, .

.

Monshly discharge of Shoshone Creek near San Jacinto, Nev., for the year ending Sept. 3,
19

i i -feet.
Discharge in second-fee Rur-off -
Month, (totalin | 3200
Maximum. | Minimum. | Mean. | #re-feet). g
[T 1) 1 Y 14 11 13.0 799 | C.
13.7 815 | C.
14.8 176 | C.
18.4 511 | B,
335 2,000 | B.
68.8 4,090 | B.
84.6 5,200 | C.
36.8 2,190 | B.
8.38 515 | C.
8.71 415 | C.
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CEDAR CREEK NEAR ROSEWORTH, IDAHO.

Location.—In sec. 12, T. 14 8., R. 13 E., 200 yards upstream from dam site of West
End Twin Falls Irrigation Co., 10 miles south of Roseworth, Twin Falls County,
and 12 miles above mouth of creek. House Creek, the principal tributary of
Cedar Creek, enters 2} miles above gage.

DramnaGE AREA.—Not measured.

REecorps AvArLABLE.—May 30, 1909, to December 16, 1914, when station was tem-
porarily discontinued.

Gacee.—Vertical staff on right bank, in two sections; high-water section, reading from
4.6 to 7.5 feet, was installed May 3, 1912. Gage read by Frank Clark.

DiscHARGE MEASUREMENTS.—Made by wading or from & plank footb-idge near gage.

CHANNEL AND cONTROL.—Bed consists of sand and gravel; shifting. During summer
months stage-discharge relation is often seriously affected by growth of aquatic
plants.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period, 2.35 feet Octo-
ber 11-12 (dlscha,rge, 28 second-feet); minimum stage recorded, 1.92 feet Decem-
ber 11 (discharge, 17 second-feet).

1909-1914: Maximum stage recorded, 5.2 feet March 5, 1913 (discharge, 167

~ second-feet); on March 1, 1910, water was above gage and discharge for day was

estimated at 200 second-feet; minimum stage recorded, 1.85 feet August 27, 1910,
and August 23 and 25, 1911 (discharge, 8 second-feet).

Winter FLow.—Stage-discharge relation not seriously affected by ice; open water
rating curves assumed applicable except for short periods.

Drversions.—Several small ranch diversions are made above the gage.

ReguraTioN.—None.

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined. Daily discharge ascertained by applying gage heights to rating table.
Records good.

_ The following discharge measurement was made by A. W, Harrington: Qctober 2,
1914: Gage height, 2.04 feet; discharge, 20.3 second-fee .

Daily discharge, in second-feet, %tajag'p%wfsn%4Romrm Tdaho, for the period

Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec. Day. Oct. | Nov. | Dec.
20 20 18 28 23
21 20 20 28 24
24 20 20 27 23
24 19 20 27 24
26 19 20 26 3
26 20 26 23
26 20 27 23
2, 23 26 2 1.
27 21 26 24
27 23 24 24

Note.—Discharge Dec. 14-16 estimated on aeeount of effect of ice.
Mcmthly discharge of Cedar Creek near Roseworth, Idaho, for the period Oct. 1 to Dec.

16, 1914.
Disch: -feet.

scharge in second-feet. R’ o i

Month. (total in Jmmy“

Maximum. | Minimum, | Mean, | 8cre-deet). :
October......... 1,620 | B,
November 1,20 | B,
December, 1-16 - 590 | C,

The period 3,380
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BIG WOOD RIVER AT HAILEY, IDAHO.

Locarron.—In sec. 9, T. 2 N., R. 18 E., at steel highway bridge one-fourth mile
southwest of Hailey, Blaine County.

Dramvaek AREA.—640 square miles (measured on topographic maps).

REcORDS AvAILABLE.~June 11 to September 30, 1915.

Gace.~—Inverted stadia board spiked to pile near left abutment of bridge: read by
G. C. Hendrickson.

Drscusarar MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Channel fairly straight above and below station. Banks
low, covered with light brush, and subject to overflow at high stages, vhen river
may flow in from one to three channels, the number depending on the stage.
Bed consists of coarse gravel and sand; clean. Low-water control consists of
sheet piling used to protect a water main crossing river; high-water control subject
to shift but permanent during 1915. Pomt of zero flow, determined August 5,
1915, gage height 5.7 feet.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.23 feet June 25
(discharge, 883 second-feet); minimum stage recorded, 4.88 feet §-~ptember
29-30 (discharge, 21 second-feet).

WinTeR FLow.—No information.

Drversions.—Ouly a few small diversions for irrigation are made above t » station.
The Hailey power plant, half a mile upstream, utilizes as a tailrace a natural
channel on the east side of the river known as Big Wood Slough; a large amount
of water diverted from main channel in this manner is returned to river below _
station. A record of the flow of Big Wood Slough is obtained, and the total flow
of Big Wood River is represented by the amount of water passing botl stations.

RequraTION.—Variation in the amount of water used at the power plant causes
some diurnal fluctuation in flow passing the gage. Observations on the river
and on Big Wood Slough are taken practically at the same hour each dsy, so that.
the effect of regulation is probably eliminated.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined for low and medium stages. Gage read to hundredths dailr. Daily
discharge ascertained by applying gage heights to rating table. Records good.

CoopPerATION.—Gage-height record furnished and most of the discharge mea~urements

. made by the Idaho Irrigation Co.

For record of Big Wood Slough see page 110.

Discharge measurements of Big Wood River at Hailey, Idaho, during the year ending
Sept. 30, 1915.

. D D
Date. Made by— ok | s, | Date, Made by— A
Feet. Sec.-ft. Fet, | Secft.
June 11 | Croshye and Beebea 3.44 751 || Aug. 3| Hi and Crosbye| 4.52 119
17 . Crosby a. 3.57 614 51 A. W. Harrington...... 4.54 116
3.52 677 9| L.Crosbya............ 4.59 96.1
12 3.84 448 16 Crosby 4 and Denecke s/ 4,68 68.0
4.16 276 || Sept. 2 TOShY @...oo.ouian 4.7 63.4
4,28 270 0 2]..... L 4.71 61.4
4.44 147

& Employee of the Idaho Irrigation Co.
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Daily discharge, in second-feet, of Big Wood River at Hailey, Idaho, for the year ending
Sept. 30, 1915.

July. | Aug. | Sept. Day. June. | July. | Aug. | Sept.
644 140 40 355 69 66
809 136 66 306 66 53
644 124 53 206 66 40
609 121 48 281 66 40
679 114 46 256 66 40
609 107 48 247 66 40
716 104 43 228 66 40
542 104 43 23? 66 43
576 96 43 224 66 38
576 96 40 233 86 43
478 96 40 228 66 38
510 87 40 201 66 38
510 84 40 193 43 25
478 69 40 | 155 43 21
388 69 40 144 40 21

142 40 |eanene-

Note.—Discharge interpolated July 31 and Sept. 17.

' ..Momhly discharge of Big Wood River at Hasiley, Idaho, for the year ending Sept. 80, 1915.

Discharge in second-feet, Run-off N
Month, (totalin ra‘-‘g;'
Maximum. | Minimum. | Mean, | 2cre-feet). :

JUDNE TE30. - eeeeeeeeeeeee e e e e ans 268 542 653 25,90 | B

Fuly. LI 716 142 307 '400| A

Al.l%flst...‘ ......................................... 140 40 80.9 4,970 A.

T e S SRR 66 21 a8 2,490 | A
TR PETIO. - - eeeeeeneneenennenenseneremneenlesareceenenelonsennsansnalensonennnn 57,800

BIG WOOD RIVER NEAR BELLEVUE, IDAHO,

Locirron.—In sec. 20, T. 1 8., R. 18 E., three-fourths mile below Nair’s ranch 1}
miles above flow line of Magic reservoir, and 10 miles southwest of Bellevue,
Blaine County. Camas Creek enters the reservoir about 3 miles 1 clow station.

DRAINAGE AREA.—823 square miles (measured on topograhic and Lard Office maps).

REecorps avamaABLE.—July 6, 1911, to September 30, 1915.

Gaok.—Lallie water-stage recorder in wooden shelter on right bank; outside vertical
staff gage at same section. Staff gage read daily by the Idaho I'rigation Co. in
addition to the record obtained from the Lallie recorder.

Discnaree MEASUREMENTS.—Made by wading or from cable about 30 feet above the
gage. :

CHANNEL AND CONTROL.—Control is coarse gravel; shifts at times. IRanks are clean
and may be overflowed in extremely high stages.

ExXTREMES OF DISCHARGE.—Maximum stage during year, from ILallie recorder,
2.58 feet at 8 p. m. May 24 (discharge, 751 second-feet): minimum stage recorded,
0.73 fdot at 10 a. m. December 20 (discharge, 69 sceond-feet).

1911-1918: Maximum stage recorded, 9.2 feet, May 18, 1911 (discharge, 5,070
second-feet); minimum stage recorded, 0.69 foot, August 21, 1914 (discharge, 64
second-feet).

WintER FLow.—Record temporarily discontinued during winter.

Diversrons.—Numerous small diversions are made for irrigation in the vicinity of
Bellevue and Hailey. Flood waters are stored in the Magic reservoir of the
Idaho Irrigation Co. Magic dam is about 9 miles downstream.
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Reguration ~~None.

Accuracy.—Stage-discharge relation not permanent. Two well-defined rating curves
used, one applicable October 1 to December 28 and the other March 1 to Sep-
tember 30. Staff gage read to hundreths once daily. Mean daily gag: heights
obtained by inspecting recorder graph -used November 8-19 and Ap~il 26 to
August 29. Daily discharge ascertained by applying gage heights to rating
table. Records good.

CoorErATION . —Gage-height record furnished and most of the discharge measure-
ments made by the Idaho Irrigation Co.

Discharge measurements of Big Wood River near Bellevue, Idaho, during the year ending
Sept. 80, 1915.

— Gage Dis- — Ga Dis-
Date. Made by height. | charge. | Date- Made by heig%et. charge,
Feet. | Sec.-fi. Feet. | Bec.ft,
i}gril 26 | Crosby and Hall..... 1.94 37 . 2.02 433
y 7| Wilkie and Crosby... 2.10 461 2.13 481
7 | Wilkie and Badley 2.10 472 1.80 341
17 | Crosby and Denecke . 2.33 593 140 179
28 Baldwm and Crosby. 2.30 578 L18 126
June 17 | L. Crosby............ 1.85 342 . 1.18 133
26 | Crosby a.nd Denecke . 1.98 396 1 d Denecke. . 108 106

Nors,—All of the above with the exceptior of Baldwin and Harrington were smployees 6f ths - Idaho
Irrigation Co., or of the Idaho State engineer.

Daily discharge, in second-feet, of Big Wood River mear Bellevue, Idaho, for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
162 233 175 89 126 578 620 369 131 92
158 172 91 198 590 688 393 129 101
162 236 172 92 133 566 620 364 133 93
160 6 168 95 137 528 520 388 33
158 233 160 92 148 504 444 379 120 99
153 230 158 88 17 482 413 403 124 99
151 227 160 gg 185 460 384 434 17 101
153 224 148 185 484 350 7% 113 102
153 227 135 95 174 418 103 449 ug 104
158 227 B7[, w2 185 455 429 131 i3 99
155 230 140 107 188 18 374 119 101
155 280 133 112 199 7 384 369 102
155 224 127 115 208 561 360 30| 19 104
153 280 121 115 241 590 3% 337 12 109
151 222 117 119 260 303 2% 129 107
151 199 104 117 278 590 315 263 12 105
158 202 87 119 319 584 324 21 12 102
191 202 79 98 364 620 307 202 117 %
207 188 7 364 311 182 115 95
216 184 69 91 388 700 298 164 13 91
227 180 76 92 439 675 303 164 115
224 178 79 89 465 632 315 199 12 88
224 178 95-1 o1 663 332 182 2 91
230 180 102 101 413 700 350 154 12 93
233 183 106 104 403 146 12 %
233 188 109 07 364 408 14 e 99
239 183 117 110 346 578 324 % = 9
236 180 133 117 360 286 104 96
230 183 |. 124 374 596 208 120 101 93
236 172 |. 124 460 584 32 119 96 91
236 12 |........ 584 |........ 129 95 aeun-e

Nore.—Dischar einte olated Nov 20, Sept. 11, 12 15, 19, 23, and 24 on account of lack of gewe heights.
No record obtain to Feb.
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Monthly discharge of Big Wood River near Bellevue, Idaho, for the year ending Sept. 30,
1915. .

Discharge in second-feet.

Run-off Accu-
Month, (total in T80

Maximum. | Minimum, | Mean, | 2¢refeet). |70
October........ 239 151 187 11,500 | B.
November 172 207 12,300 | B.
December 1-28. .- 175 69 123 6,830 | B,
March..... . 126 85 103 6,330 | B.
April. . 485 128 281 16,700 | B.
May.. 700 418 579 35,600 | A.
June. 638 286 385 22,900 | A.
July.... cene 476 119 273 16,800 | A.
AUZUSE .. i i ieiciciea e 133 95 116 7,130 | A.
B TS S 109 88 97.7 5,810 | B.

B1G WOOD RIVER BELOW MAGIC DAM, NEAR RICHFIELD, IDAHO.

LocamioN.—In sec. 18, T. 2 8., R. 18 E, Blaine County, half a mile t alow the Magic
. dam of the Idaho Irrlga,tlon Co., and 18 miles northwest of Richfield. N o tribu-
taries between dam and station.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 19, 1911, to September 30, 1915.

GagE.—Lallie water-stage recorder on right bank; referred to an outside vertical staff.

DisCHARGE MEASUREMENTS.—Made by wading or from a cable about 10 feet above

" the gage.

CHANNEL AND CONTROL.—Bed of stream and control composed of cleam, coarse
gravel and small boulders; somewhat shifting. '
EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.49 feet June 16
and 22 (discharge, 1,180 second-feet); ‘‘zero dweharge ” reported February 3 by’

Lothrop Crosby, of the Idaho Irrigation Co.
1911-1915: Maximum stage recorded, 9.2 feet May 18, 1911 (discharge, 5,070
second-feet); ‘‘zero discharge” reported February 3, 1915.

Winrer ¥Low.—Records discontinued during winter; winter discharge estimated
by Lothrop Crosby, of the Idaho Irrigation Co., from record of gate openings at
Magic dam.

DiversioNs.—No diversions are made by the Idaho Irrigation Co. abwve this station
but numerous ranch diversions are made in the upper drainage basin, the largest
quantity of water probably being used in the district around Hailey. Flood
waters are stored in the Magic reservoir, just above the station, and| the first

" diversion by the company is the Richfield canal about 2 miles below.

ReeuraTiON ~Flow past station completely regulated by gates in cntlet tunnel at
Magic dam,

Accuracy.—Stage-discharge relation not permanent. Rating curve fairly well
defined October 1.to November 2, November 10-29, and Decemrber 7-15; well
defined curve used March 27 to September 30. Mean daily gage I eights obtained
by inspecting recorder graph. .Daily discharge ascertained by applying daily

* gage heights to rating table. Open-water records good; winter records fair,

CoorerATION.—Gage-height record and estimates of flow December 16 to March 26
furnished by the Idaho Irrigation Co., which also made most cf the discharge
measuremenis, :
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Discharge measurements 3( Big Wood River below Magic dam, near Richfield, Idaho,
uring the year ending Sept. 30, 1915.

Gage Dis- Dis-
Date. Made by— height. | charge. || D#te Made by— height. | charge.
Feet. Sec-ft. Feet. 8“33
Apr. 14| Crosby and Hall..... 3.22 410 || July 20| L. Crosby............ 4.00
2% |{..... Lo L 3.87 77 30 | Crosby and Lisle..... 3.38 475
. May 17 | Crosby and Denecke.. 2.76 232 k3 N PO 1 T, 3.2! 408
28| G.C, Baldwin....... 3.26 425 31| L. Crosby............ 2.93 202
June 12 | Crosby and Beebe. .. 4.20 1,020 || Aug. 7{ Harrington and
24 [ Crosby and Denecke . 4.46 1,160 Crosby..oceeennnn 2,80 247
July 9| Crosby and Lisle 3.11 350 || Sept. 3| L. Crosby.... 2,18 96. 7
10 ]..... do. 2.96 298 13 | 8. E. Vance, jr 2.18 9.9
12..... do. 2.68 201

Nore.—Baldwin and Harrington are en%ineers of the_Geological SBurvey, 8. E. Vance, jr.; assistant to
the State engineer, and the other men employees of the Idaho Irrigation (%’ » 36

Daily discharge, in second-feet, of Big Wood River below Magic dam, near Richfield, Idaho,
Jor the year ending Sept. 30, 1915.

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

732 1,100 [ 584 96

605 1,090 | 981 2

548 | 522 (1,080 | 277 96

527| 522 |1,080( 7 08

527| 537 | 1,080 | £°0 92

543 | 543 |1,070| 943 93

554 | 571 | 1,070 | 43 93

gig 623 | 1,060 240 93

791 234 92

652 752 206 243 92

652 | 804 212| <20 93

407 | 1,040 206 763 93

274 | 1,060 334 83 95

231 | 1,160 920 246 95

204 | 1,160 | 1,030 | 943 154

204 | 1,180 { 1,070 | 240 204

228 | 1,180 | 1,030 | %34 204

182 | 1,180 999 2% 192

212 | 1,170 | 920 221 182

257 | 1,160 887 29 126

281 (1,160 80| 370 107

98 346 | 1,180 805 260 103

98 426 | 1,180 kil 237 102

98 431 | 1,160} 784 | 921 100

98 422 11,120 791 %40 98

98 407 | 1,100 798 243 105

98 426 | 1,100 752 19 116

98 426 | 1,110 | 726 90| 116

98 426 | 1,100 611 90 78
98 426 (1,100 | 490 | 92

98 40 |....... L3 I

Nore.—Discbarge Nov. 3-9, Nov. 30 to Dec. 6, and Dec. 16 to Mar. 26 estimated by engineers o* the Idaho
Irrigation Co. from record of gate o{nenhigs at dam as shown in above table and as follows: Dec. 16-2t, 250
second-feet, Dec.22-26, 300 second-feet; Dec. 27-31, 290 second-feet; Jan. 1-17, 254 second-feet; Jan. 20-31, 78
sacond-feet; Feb. 5-12, 92 second-feet; Feb. 14-17, 74 second-feet; Feb. 21 to Mar. 5, 40 second-fee*: Mar. 7-9,
37 second-feet; Mar. 17 and 18, 67 second-feet; Mar. 21-23, 142 second-feet; Mar. 24-26, 144 second-feet.
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Monihly discharge of Big Wood River below Magic dum, near Richfield, Iiaho, for the year
ending Sept. 30, 1915.

Discharge in second-feet. Runoff [,
Month., (totalin | 00
N . acre-feet). o
Maximom.| Minimum.} Mean
October. - . eueunennn... e erete e erarearaaeanae 110 97 98, 6,030 | B
N 229 131 7,800 | B
247 15,200 | C
178 10,800 | C
64.1 3,560 | C,
96.3 5,920 | C
503 29,900 | A
26,300 | A.
939 55,900 | A.
809 49,700 | A.
225 13,800 | A.
112 6,660 | A
320 232,000

Nore.—See foot-note to table of daily discharge.
BIG WOOD RIVER BELOW NORTH GOODING CANAL, NEAR SHOSFONE, IDARO.

LocartioNn.—In sec. 15, T. 4 8., R. 18 E., 300 yards below head of Nort! Gooding canal,
13 miles northeast of Shoshone, Lincoln County and about 14 miles below the
Magic dam.

DramaGe ArEA.—Not measured.

RECORDS AVAILABLE.—January 1, 1911, to September 30, 1915

Gaae.—Vertical staff on left bank

DiscHARGE MEASUREMENTS.—Made by wading or from cable 100 feet below gage.

CHANNEL AND cONTROL.—Channel is cut in lava rock. Stream bed rough. Control
somewhat shifting. On account of rough cross section and irreqular velocities
conditions for making measurements are poor.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 9.4 feet at
7 p. m. July 11 (discharge, 242 second-feet); minimum stage recorded, 7.48 feet
September 25 and 27 (discharge, 22 second-feet).

1911-1915: Maximum stage recorded, 15.0 feet May 18, 1911 (discharge, 3,180
second-feet); minimum stage recorded 1.22 feet February 14, 1911 (discharge,
zero). Zero discharge also recorded February 9-13 and March 5-6, 1911, and
October 19-20 and 26, 1912.

WinTER FLow.—Observations discontinued during the winter.
Diverstons.—Station is below all diversions of the Idaho Irrigation Co. The North
Gooding and Richfield canals divert between the station and the Magic dam.
REecuLaTioN.—Flow past station is regulated by gates at Magic dam and by the head

gates of the North Gooding and Richfield canals.

Accuracy.—Stage-discharge relation practically permanent during 1915. Rating
curve fairly well defined. Gage read to hundredths twice daily during irrigation
seagon. Daily discharge ascertained by applying mean daily gage heights to rating
table. Records good.

CooPERATION.—Gage-height record furnished and part of dischargs measurements
made by Idaho Irrigation Co.
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Discharge measurements d:%oB? Wood River below North Gooding eanal, near Shoshone,
Idaho, during the year ending Sept. 30, 1915.

. Ga Dis- Gage Dis-
Date. Made by— helght. | charge. || Date- Made by— height. | eharge.
Feoet. Sec.-ft. .
May 27 | Baldwin and Crosby . 8.30 849 Aug. 7| Harrington and | Fee Sec.-ft.
27 4..... [+ 1 8.30 94,0 Crosby 8.20 3
July 17 8.80 144 26 8.00 58.2
b1 N N T T, 8.56 116 Sept. 22 7.57 27.1

Wére.—1. Crosby was an employee of the Tdaho Irrigation Co. i
Daily discharge, in second-feet, of Big Wood River, below Nerth Goeoding canal, near
" "Shoshone, Idako, for the year ending Sept. 30, 1915.

Day. Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
110 8 121 58 64
99 121 74 64
89 89 131 64
94 84 121 69 69
79 89 121 9 84
79 89 121 79 64
84 84 127 79 64
79 89 129 79 64
04 79 145 69 64
99 89 145 €9 60
89 99 186 69 60
94 94 30 69 60
.79 99 110 64 60
79 99 158 69 64
60 104 145 64 58
44 104 172 59 55
4 110 145 60 56
47 110 145 58 50
26 110 189 58 a3
4 110 45 56 30
89 110 116 80 29
84 116 110 60 28
99 145 89 50 2
99 145 89 60 2
99 145 89 60 22
99 110 89 58 28
89 110 89 43 22
o4 89 60 23
89 99 .89 .64 23
89 99 84 64 22
L7 %) 79 64 feeennn..

NotE.—Discharge Nov, 20 and 25 determined from rating curve applicable during 1914, Discharge
interpolated Apr. 13, 14, 22, and May 22, on account of lack of gage heights, No record obiained during
months of Qctober, f)epemf;er, January, February and Apr, 1-11,

Monthly discharge of Big Wood River below North Goeding canal, near Shosh~ne, Idako,
Jor the year ending Sept. 30, 1915.

Discharge in second-feet.

Maximum. | Minimum, | Mean, | 8¢re feet). | ¥

43 9.5 3,68 | B.
28 sl.2 4,99 | B,
79| 103 6,130 | B.
30| 118 7,260 | B.
43 4.6 3,970 | B,
22 47.0 2,800 | B.

cesavensee 28, 800
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BIG WOOD SLOUGH AT HAILEY, IDAHO.

LoocatioN.—In sec. 9, T. 2 N., R. 18 E., at highway bridge about o~e-eighth mile
northeast of the steel highway bridge across Big Wood River and one-eighth
mile southwest of Hailey, Blaine County.

RECORDS AVAILABLE.—June 11 to September 30, 1915.

GaGE.—Inverted stadia board spiked to center pile on downstream s'de of highway
bridge; read by G. C. Hendrickson.

DIsCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed composed of sand and gravel. Bank~ covered with
brush and subject to overflow. One channel at all stages. Control consists of
top of a wood-stave water pipe laid in bed of stream about 15 feet below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.64 feet July 9
(discharge, 207 second-feet); minimum stage recorded, 2.03 feet August 27 (dis-
charge, 117 second-feet).

WinTER FLOW.—No information.

Drversions.—None.

REGULATION.—Amount of water passing gage affected by load at power plant half a
mile upstream and there is considerable diurnal fluctuation. River is affected
inversely by any such regulation, so that the accuracy of the surtmation of the
two records is presumably affected only slightly by this factor.

Accuracy.—Stage-discharge relation practically permanent: Rating curve well
defined. Gage read to hundredths once daily. Daily discharge ascertained by
applying daily gage heights to rating table. Records good.

CooPERATION.—Gage-height record furnished and part of the discharge measurements
made by the Idaho Irrigation Co.

Big Wood Slough is a natural channel of Big Wood River that is utilized also as a
tailrace for the Hailey power plant. The record at this station repre-ents a portion
of the natural flow of Big Wood River and taken in conjunction with the record at
the nearby station on the river will show the total flow of the river at this point. ~ For
record of station on the river see page 103.

Discharge measurements of Big Wood Slough at Hailey, Idaho, during the year ending

) Sept. 80, 1915.
Gage | Dis- e Dis-

Date. Made by— height. | charge. || Date: Made by— hei;i%. chargo.

. Feet. Secft. Feet. | Bect.
June 11 | Crosbye and Beebea. 1.79 183 || Aug. 9| L. Crosby............ 1,92 140
Aug. 3 H%rﬂngton and Cros- L 61 16 | Crosbya and Deneckes| 1.99 125

Y Beeenecnncnnannnn .

o Employee of the Idaho Irrigation Co,
No1E.—Aug. 3, A, W, Harrington estimated point of zero flow to be at gage height 3 4 feet,
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Daily discharge, in second-feet, of Big Wood Slough at Haily, Idaho, for the year ending
Sept. 80, 1915.

Day. June. | July. | Aug. | Sept. Day. June. | July. | Aug, | Bept.

1 174 165 166 108 142
165 165 156 166 128 137
165 165 156 165 128 187
156 156 146 165 128 137
165 156 146 165 128 187
165 156 137 156 128 137
174 156 137 146 128 128
194 146 137 146 128 128
174 137 146 137 128 128

NoTte.—Discharge interpolated Sept. 17,

Monthly discharge of Big Wood Slough at Huiley, Ideho, for the year ending Sept. 80, 1915.

Discharge in second-feet. Run-off
Month. (totalin
Maximum. | Minimum. | . Mean, | 3¢re-feet).

174 146 161 6,390

. 194 137 1631 - 10,000

August.... - 174 123 139 8, 550
Bepltember. ... .ottt caiicaaeaaa 174 128 143 8, 510
The Period. . ..coveeeeccreciennenasiancacaancasna|acssscssnncclessnsansannclancsssnnse 33, 400

CAMAS CREEK! NEAR BLAINE, IDAHO.

LocatioNn.—In sec. 15, T. 1 8., R. 16 E., Blaine County, 500 feet below the sheep
bridge, one-fourth mile north of Coyote Springs siding on the Centital Idal » branch
of the Oregon Short Line, 1} miles below the Malad bridge of the Cent-al Idaho
Railroad, 23 miles above backwater of the Magic reservoir, and 4 miles southeast
of Blaine. No tributaries or diversions between station and Magic reservoir.

* DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—May 9, 1912, to September 30, 1915, and results of discharge
measurements made in 1911 by the Idaho Irrigation Co.

Gace.—Lallie water-stage recorder on left bank.

. DiscHARGE MEASUREMENTS.—Made from the sheep bridge or by wading.

CHANNEL AND CONTROL.—One channel at all stages. Bed of stream rocky. Control
practically permanent except for exireme low stages. Stage of zero flow esti-
mated August 6 at gage height 0.60 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.33 feet about
March 24, reported by L. Crosby, of the Idaho Irrigation Co., from position of
flood marks (discharge, 644 second-feet); minimum stage recorded 1.00 foot at
12.45 p. m. September 2 (discharge, 2.5 second-feet).

1911-1915: Maxignum stage recorded, 10.73 feet at 4 p. m. April 8, 1914 (dis-

ghi,ggl% by measurement, 3,850 second-feet); minimum stage recorded September

1Not Malad River; revision of previous decision of United States Geographic Board.
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WinteR FLow.—Records are discontinued during the winter.

DiversioNs.—Many small diversions are made above the station.

RecuraTioN.—None.

Accuracy.—Stage-discharge relation not permanent; changed during the winter of
1914-15. 'Two fairly well defined rating curves used, one applicable October 1
to November 23 and the other April 14 to September 30. Gage-height record
fragmentary. Mean daily gage heights obtained by inspecting recorder graph.
Daily diseharge ascertained by applying mean daily gage heights to rating table.
Records good for October, November, and May; poor for June and July owing
to interpolations necessary because of fragmentary gage-height record.

CoopPERATION.—Gage-height record furnished and part of discharre measurements
made by the Idaho Irrigation Co.

Discharge measurements of Camas Creek near Blaine, Idoho, during the year ending Sept.

, 1915.
) Ga Dis- Gage | Dis-
Date. Made by— heigﬁ. charge. || Date- Made by— . height. | charge.
Feet. Sec.-ft.
Apr. 14 Crosbyand Hall..... gg? lgg Aug. 6 HgmngtonandCros— Fidll Sac.—fg.l
May 7 'iia'l'dwinand(:mby.. 240 109 17 Crostié'aﬁd'l')éiiéélié" 1.01 2.8

Nore.—Crosby, Hall, and Denecke were employees of the Idaho Irrigation Co.

Daily discharge, in second-feet, of Camas Creck near Blaine, Idaho, fcr the year ending
Sept. 30, 1915.

Day. Oct. Nov. | Apr. | May. | June. | Jrly | Aug. Sepi:.

26

2
23 26
25 2%
2 26
27 26
32 24
g% 22
31 %3

BRERES

Norx —Dischargemterpolated May 19, 20, 25, 26, June 2-13, 19, 20, June 29 to Ju'y 5, July 9-14, 16-19
22-27, 80, and 81.
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Monthly discharge of Camas Creek near Blaine, Idaho, for the year ending Sep*. 80, 1915.

3

i
] Disr?harge in second-feet. Ruoff .
Month, . (total in racy.
Maximum. | Minimum, | Mean. acre fest).

32 15| 212 1,300 | B.
2% 2| 3230 1,050 | B.
125 80| 108 3,000 | B.
51 1| 503 1,800 | D.
1 7.16 440

LITTLE WOOD RIVER NEAR RICHFIELD, IDAHO.

Location.—In sec. 30, T. 4 8., R. 20 E., half a mile above head of the Die‘rich canal
of the Idaho Irrigation Co and about a mile east of the railroad statio~ at Rich-
field, Lincoln County.

DraiNaceE AREA.—Not measured.

RECORDS AVAILABLE.—January 1, 1911, to September 30, 1915.

Gaar.—Vertical staff on right bank. .

DiscHARGE MEASUREMENTs.—Made by wading or from o suspension fo~tbridge a
few feet below the gage.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and small rocks; rough.
Control probably permanent. Stage-discharge relation may be slight'y affected
during summer months by a light growth of aquatic plants.

EXTREMES OF DISCHARGE,—Maximum stage recorded during the year, 2.90 feet May
26 and 30 (discharge, 169 second-feet); minimum stage recorded, 2.15 feet June
13 (discharge, 45 second-feet).

1911-1915: Maximum stage recorded, 4.5 feet May 17 and 18, 1911 (dlacharge,
722 gecond-feet); minimum. stage recorded 2.06 feet June 23, 1912 (discharge,
85 second-feet).

WinteR FLow.—Stage-discharge relation greatly affected by ice. No racords ob-
tained during winter of 1914-15.

Drversions.—Small ditches serving ranches divert water above station. The Die-
trich canal of the Idaho Irrigation Co. diverts a short distance below.

ReaguratioN.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating cvrve fairly
well defined. - Gage read to hundredths once daily. Daily dischprge ascer-
tained by applying gage heights to rating table. Records good.

CooreraTiON.—The Idaho Irrigation Co. furnished gage-height record and made

" most of the discharge measurements.

Discharge measurement of Little Wood River near Richfield, Idaho, during the year end-
ing Sept. 80, 1915.

- Dis- . - Gage Dis-
Date. Made by- helqa%g ?t. charge. Date. Made by- heightt. | charge.
Feet, | Sec.-ft. Feet. | Sec.ft.
Apr. 12 | Crosby and Hall...... 2.67 132 May 29| G, C. Baldwin........ 2.81 150
23 feunn. [+ [« TN 2.46 88 Aug. 38 | Harrington and Cros- 2.40 74.6
28 |..... o 2.38 77.6 23 | Walkerand Denecke|  2.43 80.4
May 5 |.....doeceeceecnnnc.... 2.60 117 23 |..... L+ [ SRR 2.43 85.1
25 Crosby and Denecke.,| 2.82 162 Sept. 14 | Crosby and Vanee.... 2.63 112

Nore.—Crosby, Hall, Denecke, and Walker were employees of the Idaho Irrigation Co.; Vance was
anemployee of the State engineer.

45725°—18—wsp 413——8
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Daily discharge, in second-feet, of Little Wood River near Richfield, Ida%o, for the year
ending Sept. 30, 1915.

Day. | Apr. | May. | June. | July. | Aug. | Bept. || Day. | Apr. | May. | June. | July. | Aug. | Sept.
66 150 55 74 104 (| 16....] 114 104 62 74 %6 122

78 131 54 78 104 || 17....] 110 113 57 72 82 122

90 113 57 80 104 || 18....] 107 113 55 71 83 122

102 113 61 83 104 | 19....] 104 113 58 74 85 122

113 96 66 91 104 || 20.... 100 122 57 74 83 122

104 91 65 85 104 || 21.... 96 131 51 72 83 122

104 104 ik 74 104 || 22.... 93 140 51 7 86 113

104 104 72 78 13} 23.... 90 150 52 71 83 113

86 78 82 76 113 || 24....] 88 150 52 70 85 113

93 77 88 77 113 || 25.... 86 150 54 70 90 13

} ) DO S 104 Vi 82 8 113 || 26... 82 169 55 66 86 122
12 122 104 57 80 113 || 27.... 80 169 52 64 93 131
13.... 122 104 45 80 76 113 |} 28.. 7 160 55 85 96 140
4....f 122 104 49 82 7% 122I 2.. 78 150 58 66 104 140
15....] 118 104 65 78 78 122 | 30.. 66 169 58 70 96 136
‘ ) G PO 160 |aeennes 70 104 |eoe....

NOTE. —Discharﬁe interpolated, on account of lack of gage heights, Apr. 15-20, 22, 24-27, May 24 and 14.
No record obtained Oct. 1 to Apnl 11.

Monthly discharge of Little Wood River near Richfield, Idaho, for the year ending Sept. 30,
1915.

Disch: i d-feet.
ischarge in second-feet Run-oft

Month. (total in
Maximum. | Minimum.| Mean, 20re-feet).

i

g|8588EE
HREWEER

BRUNEAU RIVER NEAR ROWLAND, NEV.

LoocarioN.—In sec. 29, T. 47 N., R. 56 E., at Hiram Salls’s ranch, half a mile below
Taylor Creek, 1} miles above McDonald Creek and Rowland post office, and 100
miles north of Elko, the nearest railroad point.

DraiNageE AREA.—Not measured,

RECORDS AVAILABLE.—May 19, 1913, to September 30, 1915.

Gage.—Vertical staff in two sections spiked to left abutment of footl vidge; read by
Mrs. Hiram Salls.

DISCHARGE MEASUREMENTS.—Made by wading or from footbridge.

CHANNEL AND CONTROL.—Bed consists of gravel. Banks are high but left bank
might be overflowed by extremely high stages. Control is a well-defined gravel
riffie; practically permanent Point of zero flow September 1, 1915, 1.0 foot +0.1 .
foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 3.25 feet May
20, 21, and June 1 (discharge, 271 second-feet); minimum stage, 1.50 feet August
30 and 31 (discharge, 6.5 second-feet).

1918-1915: Maximum stage recorded, 5.8 feet April 17, 1914 (discharge, 972
second-feet); minimum stage recorded August 30 and 31, 1915. -

WiINTER FLOW.—Stage-discharge relation not seriously affected by ice but estimates
for short periods are based on observer’s notes and weather recorc's. -
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Diversions.—A few small ditches serving ranches divert water above station.

REecuraTION.~—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice January
7-23. Rating curve well defined. Gage read to quarter-tenths twice daily.
Daily discharge ascertained by applying gage heights to rating table. Records
good.

Discharge measurements of Bruneau River near Rowland, Nev., during the yrar ending
Sept. 80, 1915.

[Made by A. B. Purton.)

Ga Dis- - G Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Fee'. | Sec.ft.
MBY 25.-eeeeenecmmnerennnnns 3,14 27 | May B.cveeeennseneaninns Y
250l 321 236 || Bept. 1.oeooiilllllIIIIiIIll 15 7.4

Daily discharge, in second-feet, of Bruneau River near Rowland, Nev , Jor th year end-
ing Sept. 30, 1915.

Day:. Oct. | Nov. | Dec. | Jdn. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
20 29 |....... 14 27 35 15| 171 27 50 14 7.2
20 20 |.ooaaen 14 27 33 150 171 259 45| 14 7.9
24 29 1....... 14 27 31 192 171 236 45| 14 8.2
27 20 feeenann 14 27 31 192 160 214 3| 4 9.3
24 27 |evenenn 14 27 27 192 150 192 41| 14 9.0
24 b4 27 192 140 192 41| 14 8.6
26 27 192 130 182 851 13 8.6
27 27 19 192 120 1M1 41 12 8.6
27 35 19 182 111 1 401 12 8.6
35 31 21 17 107 171 371 12 8.6
31 31 26 150 107 171 351 10 8.6
27 31 2 171} 171 171 31 10 9.3
27 27 33 1921 171 171 35| 10 9.6
27 27 35| 192 150 160 32| 9.3 10
27 24 35] 182 150 150 27| 9.3 12
24 24 45 171 140 130 2 9.3 14
27 27 58 17 140 130 21 9.3 13
27 27 74 182 150 130 20 9.3 12
27 1. 27 74 182 1821 120 20! 9.3 n
27 27 83 182 271 107 18| 9.3 1

29 92| 214| 201 107 191 9.3 11
29 26| 259 102 19 82| 1
31 111 236 236 94 19 8.2 10
31 150 | 214 236 92 19 10 10
31| 11| 214 259 & 19 1 16
33 17 192 236 88 191 10 31
33 171 171 214 81 18| 10 24
35 150 171 225 72 15 6] 20
....... 192 171 236 64 14 7.9 18
OO I ¥4 | 171 214 57 14| 6.5 17
....... 150 |eeeenad] 214 [aaee... 14| 6.5}.......

Note.—Gage heights not recorded Nov. 18 to Dec. 23; discharge estimated at 20 second-fect Nov. 18-20
and 15 second-feet . 1-23. Discharge estimated, because of i ice, Jan. 7-23, 20 second-feet.
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Monthly discharge of Bruneau River near Rowland, Nev., for the year ending Sept. 30, 1915.

Discharge in second-feet,
88 In sac . Run-off Accu-
Moath. (total in a0y,
Maximum. | Minimum. | Mean, | 3cre-feet).
20.9 1,840 | A.
24.2 1,440 | C.
14.7 904 | D.
20. 5 1,260 | C.
28.8 1,600 | B.
76.6 4,710 | A.
186 11,100 | A.
183 11,300 | A.
145 8,630 | A.
20.1 1,790 | A.
10.3 646 | B.
12.1 720 | B.
THE FOAT. e e menrennrenreneanneennenneaneannan 271 6.5 63.3 45,900

BRUNEAU RIVER NEAR HOT SPRING, IDAHO.

Locatron.—In sec. 34, T. 7 8., R. 6 E.| at the Dunham ranch, 1 mile below Hot Creek,
2 miles upstream from Hot Spring post office, Owyhee County, about 13 miles
below confluence with East Fork of Bruneau River.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—July 3,1909, to March 15, 1915, when station vas discontinued.

Gace.—Vertical staff on right bank near Dunham’s house; read ty Sid Dunham,
Original gage (in use July 3, 1909, to March 1, 1910, inclusive) w~s a vertical staff
on the right bank a quarter of a mile upstream from site of present gage. Relation
between the two gages not determined.

DiscHARGE MEASUREMENTS.—Made by wading or from cable at gage.

CHANNEL AND CONTROL.—Bed of stream and control composed of coarse gravel,
shifting during floods. One channel at all stages, although right bank may be
overflowed in times of flood; left bank rocky and high.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.21 feet May 1
(discharge, 607 second-feet); minimum stage recorded, 3.7 feet December 10-21
(discharge, 59 second-feet).

1909-1915: Maximum stage recorded, 10.6 feet (on old gage) March 1, 1910
(discharge, 5,660 second-feet); minimum stage recorded, 3.20 feet January 10,
1913 (discharge, 2 second-feet). .

WiINTER FLOW.—Stage-discharge relation not affected by ice. Hot springs along the
river keep the temperature of the water above the freezing point.

DiversioNs.—A few small ditches serving ranches divert water fror the tributaries
of Bruneau River above the gage.

ReauraTioN.—None. .

Acouracy.—Stage-discharge relation practically permanent October to March.,
Rating curve fairly well defined. Gage read to half tenths once daily. Daily
discharge ascertained by applying daily gage heights to rating table. Records
good.

The following discharge measurement was made by A. W. Harrington:
May 1, 1915: Gage height, 5.21 feet; discharge, 607 second-feet.
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Dailip dwcharye, in second-feet, of Bruneaw River near Hot Spring, Idaho, fov the year
ending Sept. 30, 1915.

Day.| Oct. | Nov. | Deo. | Jan. | Feb. | Mar. | Day. | Oct. | Nov. | Dec. | Jan. | F%. | Mar.
1... 98 149 98 122 136 149 i 16 136 110 59
2... 98 140 76 122 122 149 1 17... 136 59
3... 98 1 78 122 122 149 || 18 136 76 59
4... g 149 110 122 122 149 || 19 149 76 59
5... 98 149 122 122 122 149 || 20 179 76 59
6... 122 149 110 110 122 149 1 21.. 196 76 59
... 122 149 7 122 122 149 1 22,, 213 76 68
8... 122, 149 76 110 122 122§ 23.. 213 76 122
9... 122 136 136 110 122 122 || 24.. 196 98 122
10... 136 136 53 110 122 122 || 25.. 196 98 122
1 136 122 50 110 149 149 |} 26.. 179 98 122
12.... 136 122 59 110 149 136 || 27....] 179 98 76
13.... 136 122 59 110 149 136 || 28.... 149 08 76
14....] 136 122 59 122 122 149 | 29....] 149 98 122
15... 136 110 59 110 149 149 ([°30.... 149 98 122
3l....f 149 f....... 122

Monihly discharge of Bruneay, River near Hot Spring, Idaho, for the year ending Sept. 30,
1915. .

4 Discharge in second-feet.
Run-off |,....
Month. (tota'in racy.
Maximum. | Minimum. | Mean. | #Fe-feot). )

October. ... . 213 98 145 8 920 | B.

November . 149 76 114 6 780 | B,

T ecember 136 50 85.9 5280 | B,

January.... . 136 o8| 112 6 890 | B.

L1041 EY 149 122 135 7.500 | B,

March 1-16. .o iiiiiirrreena e 149 122 142 4,220 | B,
The Period - «eauenecucenecnneiaiiaciaenaaseafoacencosncesfonccncnnnac]oeccananes 39 600

BRUNEATU RIVER NEAR Gumivmw, IDAHO.

Loocation.—In sec. 1, T. 6 8., R. 4 E., 500 yards below the Grandview dan and the
head of the Grandview cam\l 1% mﬂes above mouth of Bruneau Rlver, and 11
miles southeast of Grandview, Owyhee County.

DraNAGE AREA.—Not measured.

RECORDS AVAILABLE.—January 1, 1895, to December 31, 1903 May 1, 1909, to Septem-
ber 30, 1915,

Gace.—Vertical staff on left bank; installed March 10, 1910; read by 8. A. 1€ullenix.
Gages used prior to March 10, 1910, differed slightly in location and were at a datum

' 0.87 foot higher than that of present gage.

_ DiscHArRGE MEASUREMENTS.—Made by wading or from cable just above gave.

CHANNEL AND CONTROL.—Bed and control consist of coarse gravel which shifts during
extreme floods. Banks clean. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet at 11 a. m.
- May 22 (discharge, 1,210 second-feet); minimum stage recorded, 1 9 feet. July 31
to August 8 (discharge, 5 second-feet).

1895-1903 and 1909-1915: Maximum stage recorded March 2, 1910 determined
by observing position of flood marks, equal to 11.0 feet on present gage (discharge
estimated from extension of rating curve, 5,700 second-feet); minim~m stage
recorded, 1.7 feet August 27 and September 3-7, 1911 (discharge, 1 second-foot).

WinTer FLow.—Stage-discharge relation not affected by ice, presumably kacause of
the numerous hot springs in the vicinity of Hot Spring and Bruneau.
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Diversrons.—Grandview canal and Buckaroo ditch are the principal diversions#bove
the station, but a number of small ditches also divert water from tl = Bruneau and
its tributaries for use on ranches.

Recuration.—Practically no water is stored above the station. The Grandview
dam, which is a diversion structure only, impounds in its reservair a relatively
small quantity of water.

Accuracy.—Stage-discharge relation practically permanent during the year. Rating
curve well defined. Gage read to tenths once daily. Observations October to
December not entirely reliable. Daily discharge ascertained by applying daily
gage heights to rating table. Records poor October to December, good for rest of
year.

Discharge measurements of Bruneau, River near Grandview, Idaho, during the year ending
Sept. 30, 1915.

[Made by A. W. Harrington.]

Gage Dis- Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.ft. Feet. Sec.ft.
APr.30. ceueenenanancncaaccnnn 3.20 432 | Aug. 19. coeoeu.... ceemsnannnn 2.00 11.6
MBY 2.unieiriacaneincananan 3.24 468

s

Daily discharge, in second-feet, of Bruneau River near Grandview, Idaho, fo- the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | S8ept.
115 131 12 147 238 | , 406 53211,210 270 5 12
115 115 12 147 285 406 | 532 | 1,210 183 5 12
115 101 25 147 348 435 | 1,210 183 5 12
115 147 42 183 238 408 435 1 1,030 183 5 12
115 147 42 183 195 408 376 883 2147 5 12
115 147 42 183 195 406 376 784 147 5 12
115 147 25 147 158 348 376 784 147 5 12
115 147 25 147 195 348 321 784 183 5 12
115 115 42 115 1 348 270 708 147 12 12
115 115 42 115 158 348 321 708 147 12 12
115 147 87 115 158 285 321 708 115 12 12
115 131 87 115 158 285 321 708 871 - 12 25
115 147 115 115 158 285 435 885 87 12 25
115 115 115 158 158 285 435 565 87 12 25
115 87 115 158 195 48 435 585 63 12 25
115 25 115 158 1956 348 435 493 63 12 25
115 25 115 158 195 348 565 435 42 12 25
118 42 87 158 238 406 784 435 42 12 25
115 42 195 238 532 784 376 42 12 25
115 63 87 185 238 48 945 708 42 12 25
101 63 238 348 | 1,030 685 42 12 25
101 63 285 406 | 1,210 635 25 12 25
115 63 348 486 | 1,120 836 25 12 25
147 63 348 466 | 1,080 565 25 12 25
147 63 348 486 863 565 12 12 25
147 63 348 466 863 435 12 12 25
147 a3 348 466 784 435 12 12 26
147 42 348 406 863 435 12 12 25
147 42 406 406 9456 376 12 12 25

. 147 foaeo... 532 406 M5 321 12 12 25
1 RO B | 1. 3 S eesmnen 466 |....... 1,080 4....... 5 12 l......
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Monthly discharge of Bmmau River near Grandview, Idaho, for the yea~ ending

\ Sept. 30, 1915.

Discharge in second-feet.
Ru-off Acete
Month, (tot=l in
; acre-feet). | 7T
Maximum. | Minimum. | Mean.
183 42 113 6,950 | B,
147 101 122 7,260 | C.
147 25 87.8 5,400 | C.
147 12 6.6 5,320 | B.
238 115 169 9,390 | B.
532 158 258 15,000 | A.
532 285 385 22,900 | A.
1,210 270 649 39,900 | A.
1,210 321 665 39,600 | A.
270 5 8.9 5,160 | B.
12 5 10.2 827 | C,
25 12 20.2 1,200 | B,
1,210 5 220 160, 000

Note.—Discharge Dee. 30 and 31 estimated at 30 second-feet on account of doubtful gage I eights.

MARYS CREEK NEAR OWYHEE, NEV.

Locarion.—In the SE. { sec. 19, T. 15 8., R. 4 E. in Idaho, about a mile below the
dam site of the Three Créek reservoir project of the United States Indisn Service,
7 miles north of the Idaho-Nevada line and about 12 miles north of OWV’hee, Nev.

DRAINAGE AREA.—27 square miles at the Three Creek reservoir dam site (measured
by United States Indian Service).

Rrcorps AvAmLABLE.—December 11, 1913, to September 30, 1915.

GAeE.—Stevens water-stage recorder on right bank.

DiscaareE MEASUREMENTS.—Made from footbridge at gage or by wading,

CHANNEL AND CONTROL.—One channel at all stages but left bank is overflowed in
high water. Stream bed of boulders and silt; slightly shifting.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 3.66 fee* at 5 a. m.
May 19 (discharge, 120 second-feet); minimum stage recorded, 1.73 feet August 29
(discharge, 1.3 second-feet).

1913-1915: Maximum stage recorded, 3.98 feet April 5, 1914 (discharge, 160
second-feet); minimum stage Aungust 29, 1915,

Winter rLow.—Stage-discharge relation affected by ice. Recording geee not in
operation during winter of 1914-1915, '

Diversions.—No diversions above the station.

Reeuration.—None.

Accuracy.—Stage-discharge relation changed during the winter of 1914-15 Rating
curve for period October 1 to November 5 well defined below 5 seconc-feet; that
for period March 22 to September 30 fairly well defined above 5 second-feet.
Daily discharge ascertained by applying daily gage heights to rating table.

- Records fair.

The following discharge measurement was made by E. A. Porter:
July 81, 1915: Gage height, 1.93 feet; discharge, 3.0 second-feet.
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Daily discharge, in second-feet, of Marys Creek near Owyhee, Nev., for the year endiny
Sept. 30, 1915.

Day. Oct. Nov. | Mar. | Apr. | May, | June. | July. | Aug. | Sept.
4.2 63 32 39 5.2 3.5
4.5 78 38 27 5.1 3.3
6.1 62 40 23 5.2 3.0 [.
6.8 50 39 20 5.4 2.9
7.3 50 31 18 5.6 2.9
7.3 46 27 16 6.4 2.9
7.3 42 25 14 9.1 2.9
7.6 36 24 13 8.1 2.9 [
9.7 . 34 22 11 7.8 3.0
8.8 33 24./( 10 7.3 3.0
8.5 34 24 11 7.1 3.0 |eqennnns
7.6 34 28 18 6.8 7D S IR,
7.0 |. 42 36 20 6.8 75 S IO,
6.8 41 32 16 6.6 3.2 [eeeennes
6.6 35 27 12 6.4 7% 0 PO ..
6.3 24 6.1 3.2 liinanena
6.3 36 5.6 3.1 ...
10 83 5.6 L1 3 Ao,
9.7 |. 101 |. 5.6 2.9 lioaeae. .
9.1 56 5.2 3.0 Jooeannans
10 48 4.7 3.0 |.
11 41 4.7 3.0
9.4 3 4.9 3.2
7.6 35 4.6 3.2
5.2 33 4.0 3.1 1.
4.8 30 3.6 3.0
4.8 26 3.5 2.6
4.5 26 3.1 2.3
4.0 29 2.9 1.7
4.0 25 2.9 1.9
4.2 24 3.2 L9
.

Nore.—Btage-discharge telation affected by ice Nov. 6-19; dmehage not determined. Water-s!
recotder not in operation Nov. 20 to Mar, 21, Apr, 17 May ‘91 and 23, June 18-27, ard Sept. 1-28;
o estimated as follows: Apr. 17-24, 32 sedond-feet; M'a 21, 48 second-Teet; May 22, 41 second-feet; june
, 7.4 second-feet; Sept. 1-28, 1.8 second-feet.

Monthly discharge of Marys Creek near Quyhee, Nev., for the year ending Sept. 30, 1915,

Discharge in second-feet.

Run-off
Month. (totalin
Maxiroum. | Minimum. | Mesn, | 0re-feet).
4.0 7.00
3.2 3.80 3.7
9.4 2.9 772
0 322 2,270
2 x5 2,180
5.4 1.6 750
2.9 5.45 335
1.7 2.91 179
............ L79 106

EAST FORK OF BRUNEAU RIVER NEAR HOT SPRING, IDAHO.,

LOCATION —On unsurveyed land in Owvyhee County, at the ranch known as Winter
Camp, 22 miles southeast of Hot Spring post office.

DraiNace arEa.—Not measured.

RECORDS AVAILABLE.—August 13, 1910, to April 3, 1915, when station was discon-
tinuad.

GaceE.—YVertical staff on left bank half a mile below house at Winter Camp ranch;
read by J. M. Campbell, who is employed on the ranch.

DiscHARGE MEASUREMENTS.—Made by wading or from suspension foo*bndge 10 feet

below gage.
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. CHANNEL AND conTrOL.—Bed consists of sand and gravel; clean. Contro' shifts
slightly.

ExTREMES OF DISCHARGE.—Maximum stage recorded during the year, 4.7 feet Febru-
ary 20- 23 (discharge, 42 second-feet); minimum stage recorded, 3.7 feet on several
days in October and November (discharge, 10 second-feet).

1910-1915: Maximum stage recorded, 10.65 feet March 8, 1911 (discharwe, 450
second-feet); minimum stage recorded, 2.78 feet September 2, 1911; minimum
discharge recorded, 0.4 second-feet August 28, 29, and September 13, 1910, cor-
responding to a gage height of 2.8 feet.

WiNTER Frow.—Stage-discharge relation seriously affected by ice in December and
January; flow not determined as no discharge measurements were made. Accu-
racy of gage heights doubtful during a part of this period and observer’s rotes in
regard to ice poor.

Drversions.—Numerous small ditches divert water from the river and its trit utaries
above the station, principally in the Three Creek country. '

REguraTION.—None.

Accuracy.—Permanence of stage-discharge relation not verified by discharge measure-
ments. Rating cuive fairly well defined, applicable prior to October 14, vsed for
open-water periods October to April. Gage read to tenths once daily. Daily
discharge ascertained by applying gage heights to rating table. Recorcs poor.

No discharge measurements were made during the year.

Daily discharge, in second-feet, of East Fork of Bruneau River near Hot Spring, Idaho,
Jor the year ending Sept. 30, 1915.

Day. | Oct. | Nov. | Feb, | Mar, | Apr. Day. Oct. | Nov. |.Feb. | Mar. | Apr
1. 10 12 17 - 20 30
2enaennn 12 12 17 20 38
L T 10 12 17 20 , 38
4...c.... 10 10 17 20 38
[ . 12 10 17 20 42
[ I 15 10 17 20 42
Teeannnn 12 10 30 23 42
|- S 10 10 30 23 |- 42
| ST 10 10 30 2 33
10....... 17 10 30 23 38
17 16. 30 30 28
12 10 30 30 |- 20
12 .10 30 30 |. 20
12 10 30 30 |.
12 10 30 30 |.

Note.—Discharge Nov. 20-24 estimated at 13 second-feet. Discharge Dec. 1 to Jan, 31 notestimated on
account of unreliable gage heights and unknown effect of ice.

Monthly discharge of East Fork ?}f Bruneaw River near Hot Spring, Idaho, for the year
endi

ing Sept. 30, 1915.

Discharge in second-feet.
Month, (total in
Moximum. | Minimum, | Mean, | 2cre-feet). | ¥

PN

October.. 17 10 12.9 7931 C
November 23 10 12.7 6| D
February. 42 17 29.5 1,640 D
B L 30 12 20.9 1,201 C

NarE —See footnote to table of daily discharge.
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GRANDVIEW CANAL NEAR GRANDVIEW, IDAHO.

Locarion.—In sec. 35, T. 5 8., R. 4 E., at the wagon road which crowes the canal 1}
miles below the heading at the Grandview dam across Bruneau River and about
10 miles southeast of Grandview, Owyhee County.

RECORDS AVAILABLE.—April 11, 1912, to August 20, 1915, when station was discon-
tinued.

GaceE.—Vertical staff attached to downstream side of wagon bridge, near right bank;
read by 8. A. Mullenix, of the Grandview Canal Co.

‘DISCHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTrOL.—Channel above and below gage consists of dirt section;
control indefinite. Stage-discharge relation seriously affected kv heavy growth
of aquatic plants during the summer months and is often affected by the removal
of material from channel below gage; canal is usually cleaned ir the spring.

ExXTREMES OF pISCHARGE.—Maximum discharge recorded during year. 128 second-
feet May 1 and June 20; canal reported dry March 15-21 and May 24.

1912-1915: Maximum discharge recorded, 161 second-feet May 24, 1914; canal
reported dry at various times during each year in which records have been kept.

WiINTER ¥FLOW.—Stage-discharge relation not seriously.affected by ic3; open-channel
rating curve assumed applicable.

DrversioNs.—Two small ditches divert water for use on ranches above the gage.

REecuLATION.—Discharge controlled by gates at head of canal.

Accuracy.—Stage-discharge relation not permanent; affected by growth of aquatic
plants and shifting control. Two poorlty defined rating curves used, one applicable
October 1 to March 14, the other April 1 to May 23. Gage read to tenths once
daily. Daily discharge ascertained by applying gage heights to rating table;
shifting-control method used May 25 to August 20. “Records por.

Grandview canal, the largest diversion from Bruneau River, furnishes water for
irrigation to a tract of some 4,000 acres in northern Owyhee County. No water is
returned to Bruneau River.

Discharge measurements of Grandview canal near Grandview, Idaho, during the year
ending Sept. 80, 1915.

[Made by A. W. Harrington.]

fe! Dis-
Date. height. | charge.

. -{ Feet. Sec.ft.
MaY 2. iiiminetaiitieneetiiiiaretitcataariresiocaatotananaansssnsacnnsnsesonnsanan 4.82 111
7. N R R RS 4.37 39.6
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Daily discharge, in second-feet, of Grandview canal near Grandview, Idaho, for the year
ending Sept. 80, 1915. )

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. |. Aug.
87 62 18 18 18 18 18 128 82 115 63
62 52 18 18 18 18 18 110 61 127 62
€2 a2 18 18 18 18 18 110 60 113 57
72 52 18 18 18 18 18 110 60 113 56
62 52 18 18 18 18 18 116 60 118 56
62 52 18 18 18 18 26 116 64 117 55
66 44 18 18 18 18 43 122 64 119 55
66 44 18 18 18 18 43 122 68 114 50
66 29 18 18 18 18 43 116 77 115 30
66 29 18 18 18 18 61 122 % 12 30
62 29 18 18 18 18 66 122 76 114 36
62 29 18 18 18 18 86 122 76 113 36
62 29 18 18 18 18 110 122 121 113 37
62 29 18 18 18 18 104 26 120 112 37
62 21 18 18 18 0 122 20 119 117
62 21 18 18 18 0 122 20 119
62 21 18 18 18 1] 122 20 118
62 21 18 18 18 [ 122 20 123
72 21 18 18 18 0 122 20 122
72 21 18 18 18 0 116 43 128
72 21 18 18 18 1 110 43 127
72 18 18 18 1] 116 43 127
72 18 18 18 18 1} 116 43 126
72 18 18 18 18 0 116 [ 125
66 18 18 18 18 0 116 51 125
62 18 18 18 [} 122 55 124
62 18 18, 18 o] 12 5| 12
62 18 18 18 0 122 54 116
62 18 18 18 0 122 64 116
62 18 18 18 1} 122 63 115
[ % P, 18 18 {1 P, 62 jeeeeennn

Monthly discharge of Grandview cc;nal near Grandview, Idaho, for the year ending Sept.

80, 1915.
i Discharge in second-feet. Runoft [y
Month. (total In [7000"
j Maximum, | Minimum. | Mean, | re-feet).
84.7 3,080 | B.
209 1,70 | C.
18.0 1116 | D.
18,0 11e | D
18.0 1,000 | D
8.13 500 | D.
8.1 5,120 | D.
72.3 4450 | D
99.9 5,940 | D.
103 6,330 | D.
.7 1,70 | D.
.......... 33,100

NoTE.—Water ot of canal Mar. 15-31, and May 24.
OWYHEE RIVER NEAR,OWYHEE, NEV,

LocaTioN.—In sec. 21, T. 46 N., R. 53 E., 40 feet above mouth of Jones Brool". half a
‘mile above the J. P. Jones ranch, 8 miles southeast of Owyhee, and 14 miles above
the Nevada-Idaho State line; 5,550 feet above sea level.

DraINAGE AREA.—380 square miles (measured on Forest Service maps).

RECORDS AvAILABLE.—November 29, 1913, to September 30, 1915,

GacE.—Stevens water-stage recorder on right bank.
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DiscHARGE MEASUREMENTS.—Made by wading or from cable 125 feet above gage.

CHANNEL AND CONTROL.—Bed consists of ledge rock and boulders filled in with sand
and gravel; should be fairly permanent. One channel at all stages. Banks
covered with brush; both subject to overflow. At low stages there is a riffle
between the gage and Jones Brook but at high stages the rapids below the brook
may become the control.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.77 feet at 11. p. m.
April 16 (discharge, 432 second-feet); minimum stage, 1.35 feet at 11 p. m. August
23 (discharge, 7.5 second-feet).

1913-1915: Maximum stage recorded, 9.36 feet April 15, 1914 (discharge, 1,360
second-feet); minimum stage recorded August 23, 1915.

WinTer FLOW.—Discharge relation is affected by ice. No records cbtained during
the winter of 1914-15.

Diversions.—No important diversions above gage.

ReeuraTiON.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined. Mean daily gage heights obtained by inspecting recorde- graph. Daily
discharge ascertained by applying mean gage heights to rating table. Records
good.

The following discharge measurement was made by E. A. Porter:
July 31, 1915: Gage height, 1.58 feet; discharge, 9.7 second-feet.

Daily discharge, in second-feet, of szgyhee River mear Owyhee, Nev., for the year ending

epl. 30, 1915.
L ]
Day. Mar. | Apr. | May. | June. | July Aug. | Sept
.21 239 26 1 8.4
21 248 22 1 8.6
215 215 22 11 8.8
207 193 22 11 8.4
189 177 24 10 8.3
173 159 25 1 8.1
159 148 31 10 1+, 8.0
151 137 26 10 8.1
143 2 10 8.2
141 118 20 9.8 8.2
143 118 19 9.5 8.4
191 149 18 9.3 8.2
215 164 17 9.1 8.3
204 140 16 8.8 8.4
183 114 16 8.5 8.5
162 98 15 8.5 85
199 86 14 8.4 8.8
256 % 14 8.4 8.8
378 65 13 8.4 8.8
378 59| 12 8.0 8.8
342 48 12 7.9 8.8
369 43 12 7.9 8.6
342 39 12 7.7 8.5
333 3| 1 771 0.2
342 35 u 7.9 9.7
298 36 1 7.9 13
2B 3| 10 7.9 .13
264 32 98 7.9 12
256 | 96| 79| 12
281 28 9.5y 7.8 12
223 leuvanns 9.8 7.9 [eaineaan

Nore.—Norecord obtained Oct. 1 to Mar. 16.
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Monthly discharge of Owyhee River near Qwyhee, Nev., for the year endng Sept. 80, 1915.

Discharge insecond-feet. R N
Month, (wm,nmﬂ rggg.
Maximum. | Minimum, | Mean, acre-feet).

2
=2
s ddday

OWYHEE RIVER NEAR OWYHEE, OREG.

Location.—In sec. 2, T. 21 8., R. 46 E., at the county bridge 1} miles sovthwest of
Owyhee, Matheur County, 3 miles above mouth of river and 10 miles southwest
of Nyssa. . )

Drainagr aREA.—About 11,100 square miles. Watershed not well defined on avail-
able maps.

Recorps avamaBne.—March 26, 1890, to October 3, 1896; August 27, 1907, to Sep-
tember 30, 1915. '

Gage.—Chain gage on upstream side of highway bridge; read by Mrs. 8. J. Watson.

DiscHARGE MEASUREMENTS.—Made from the bridge or by wading.

CHANNEL AND CONTROL.—Bed consists of gravel and small rock; may shift during
high stages. Stage of zero flow determined September 4, 1915, as 1.85 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.5 feet March 31
(discharge 4,420 second-feet); minimum stage recorded, 2.05 feet September 4-5
(discharge, 6 second-feet).

1890-1896 and 1903-1915: Maximum stage recorded, 12.9 feet March 2, 1910
(discharge, 23,200 second-feet); minimum stage recorded, 2.00 feet September
13-27, 1914 (discharge, 1 second-foot).

WINTER FLOW.—Stage-discharge relation often seriously affected by ice; flow esti-
mated from discharge measurments, observer’s notes, and weather records.

Diversions.—The Owyhee canal, the principal diversion above the station, heads
about 6 miles above the gage. This canal diverts practically all of the natural
low-water flow of Owyhee River; maximum diversion about 250 second-feet.

REGULATION.—Variation in the flow at the station may be caused by manipulation of
the gates at the head of Owyhee canal.

Accuracy.—Stage-discharge relation not permanent; affected by ice December 12 to
February 10. Rating curve poorly defined used October 1 to December 11;
curve fairly well defined used February 11 to September 30. Gage reac to quar-
ter-tenths once daily. Gage height record doubtful at times. Daily discharge
ascertained by applying gage heights to rating table. Records fair.

Discharge measurements of Owyhee River mear Owyhee, Oreg., during the yecr ending
Sept. 30, 1915.

Gay Dis- e Dis-
Date. Made by— heigﬁ. charge. || Date- Made by— - | peight. | charge.
Feet. Sec-ft. . Feet. Seé.—ft.
Dec. 18 | A. W. Harrington....| 63.22 178 || Apr. 26 | A. W. Harrington.... 3.48 584
Jan. 30 |..... do.......eecnunes] @3.80 231 || July 14 |..... {5 [ T, 2.22 33.3
Mar. 16 | L. W, Roush......... 3.09 335 || Sept. 4 |..... 3 2.00 5.58

@ Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Owghe; R‘;gve;g%ar_OuryMe, Oreg., for the year ending
ept. 30, .

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr, | May. | June. | July. | Aug. | Sept.
11 35 23 10
23 29 23 10
23 23 23 10
23 23 23 6
23 23 23 8
23 23 23 10
23 82 23 10
23 11 23 10
23 23 23 10
23 313 23 10
30 313 22 10
30 40 10 10
30 40 10 10
30 23 10 11
40 23 10 12
40 23 10 13
40 23 10 14
40 23 10 15
61 23 10 15
61 10 15
61 23 10 15
61 16 10 15
61 18 10 15
61 16 10 22
61 11 10 29
61 11 10 29
61 11 10 29
61 11 10 29
61 14 10 29
61 17 10 29
61 20 10 |..... .

Norte.—Discharge estimated, because of ice, from diacha;ge measurements, cbéerver'x notes, and
weather records, as follows: Dec. 12-15, 130 second-feet; 17-31, 140 second-feet; Jan. 1-29, 180 second-feet
Jan. 30, 240 second-feet; Feb. 1~10, 300 second-feet; in{erpolated Sept. 13-17. -

Monthly discharge of Owyhee River near Owyhee, Orey., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off 1,..._

Month. (total In. /oo
Maximum. | Minimum.| Mean | 2Cre-feet).

’

T

[

g
PEeEEERaTTnn

gu : . 8
September.. . ! 910
THE YeaT. « . eucnnrareneaneeneanans eeeee—na 4,420 } 6 I 368 266, 000

NorE.—See footnote to daily-discharge table,

)
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JACK CREEK NEAR TUSCARORA, NEV.

Loocarron.—In sec. 85, T. 42 N., R. 52 E., at R. M. Woodward’s ranch on the Elko-
Mountain City stage road, 8 miles above confluence with South Fork of Owyhee
River and 12 miles northeast of Tuscarora, Elko Courty. . ,

DrAINAGE AREA.—31 square miles (measured on Forest Service maps).

REecorps AvamLaBLe.—May 15, 1918, to September 30, 1915.

Gaee.—Vertical staff on left bank 500 feet below Woodward’s house; read by R. M,
Woodward. Datum raised 1.50 feet September 1, 1914.

CHANNEL AND CONTROL.—Bed consists of coarse gravel and small bouldevs; prac-
tically permanent; slope steep. Banks low and lined with willows; may be
overflowed to some extent during high water. .

EXTREMES OF DIsCHARGE.—Maximum stage recorded during year, 1.95 feet May 24 to
26 (determined from water marks; no gage-height record; discharge, 168 second-
feet); minimum stage recorded,'0.3 foot February 14 and August 18-26 (discharge,
1.5 second-feet). Flow was probably as low as 1 second-foot for a few days in
December and January and possibly between August 27 and 31.

1913-1915: Maximum stage recorded, 2.17 feet (present datum) April 10, 1914
(discharge, 244 second-feet). Minimum occurred in 1915.

WiNTER FLOW.—Stream freezes over; stage-discharge relation affected by ice. During
the early spring there is considerable diurnal fluctuation. Determinstiona of
discharge based on observer's notes, weather records and -observatior: made
during short periods in which there was practically no effect from ice.

Diversions.—No important diversions above gage.

REecuraTIONs.—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice November
15 to February 1. Rating curve well defined. Gage read to half tenths once or
twice daily before September 3 and to hundredths after that date. Daily dis-
charge ascertained by applying mean daily gage heights to rating table. See
footnote to table of daily discharge. Open-water records good; others fair.

Discharge measurements of Jack Creek near Tuscarora, Nev., during the year ending
Sept. 80, 1915.

[Made by A. B. Purton.]

Ga; Dis- Ga; Dis-
Date, heigiet. charge. Date. heigioi;. charge.
Feet. Sec.Ht. Feet, Sec.ft.
May 27.ceeencncenccannranannn 1.62 109 | Sept. Boceiierniaieciiinaranens 0.33 1.9
.7 . 1.62 107
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Daily discharge, in second-feet, of Jack Creek near Tuscarora, Nev., for the year ending
Sept. 80, 1915,

Day. Oet. | Nov. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3 5 30 104 139 43 5 1.8
3 5 20 121 130 43 5 1.7
3 5 30 88 139 38 5 1.8
3 6 29 73 130 38 5 L6
5 6 28 60 130 34 5 1.6
5 [} 27 54 139 34 5 L6
5 [ 28 48 139 29 4 2.0
5 [ 26 43 130 29 4 2.0
5 6 26 38 121 26 4 2.0
5 [ 29 43 121 26 3 2,2
5 [ 28 48 112 22 3 2.0
5 ] 29 54 88 22 3 2.0
3 7 H 73 73 19 2 2.2
1.5 8 38 73 66 16 2 2.2
3 8 34 80 66 14 2 2.2
3 8 46 88 66 12 2 2.0
3 10 43 121 66 12 2 2.3
3 12 54 T112 66 12 1.5 2.3
3 12 60 130 66 10 1.5 2.3
3 12 73 139 66 10 1.5 T 22
3 16 88 148 60 10 1.5 2.3
3 20 96 130 60 8 1.5 2.3
3 26 88 121 54 8 L5 2.3
3 30 :7: 3 DU 54 8 1.5 3.0
3 28 (3 T 54 8 1.5 3.7
5 26 88 |eeun--.. 54 7 1.5 4.8
5 26 88 104 48 7 4.3
5 26 88 121 48 7 4.3

26 88 130 48 5 4.5
26 73 139 43 .- 4.6
30 |..eennns 139 [ .eeennd [ DU P

NorE.—Discharge Mar. 4 to Apr. 6 estimated on account of diurnal fluctuation from a study of morning
and evening gage readings. Discharge estimated, on account of ice, as follows: Nov. 15-30, 5 second-feet;
Dec. 1-20, 4 second-feet; Dec. 21 to Jan. 31, 2 second-feet; and Feb. 1, 3 second-feet. Discharge estimated
for lack of gage readings as follows: May 24-26, 140 second-feet; Aug. 27-31, 1.5 sycond-feet. Discharge
interpola t. 1, 2, 24, 25, and 30.

Monthly discharge of Jack Creek near Tuscarora, Nev., for the year end ng Sept. 30, 1915.

]
. Discharge in second-feet.

g d Run-off |,

Month. . (totalin 7o~
. . acre-feet). -

Maximum. | Minimom. | Mear.

L0703 1 R 14 5 10.1 621 | C.

8. 60 3% | D.

3.29 202 | D.

2.00 123 | D.

3.73 27| C.

13.7 8421 C.

52.5 3,120 | B.

98.1 6,030 | B.

85.9 5,110 | B.

18.3 1,130 | B.

2.65 163 | C.

2.51 149 | C.

2.0 18,100

Nore.—See footnote to daily-discharge table. :
JORDAN CREEK NEAR JORDAN VALLEY, OREG.

LocarioNn.—In sec. 9, T. 30 8., R. 45 E., in canyon at lower end of Jordan Valley,
9 miles below Jordan Valley post-office, Malheur County. Cow Creek enters
Jordan Creek 7 miles below station.

Dramvace arEA.—Not measured.

RecoRDS AVAILABLE.—April 28, 1911, to September 30, 1915.

'
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. Gage.—Inclined staff on right bank, one-eighth mile below upper end of the can-
yon; read by Marcos Renteria.

DiscHARGE MEASUREMENTS.—Made by wading or from cable near gage.

CuANNEL AND cONTROL.—One channel. Control consists of lava rock; probably
permanent. During the summer months growth of moss frequently affects the
stage-discharge relation to a marked degree.

ExTREMES oF DISCHARGE.—Maximum stage recorded during year, 6.6 feet at 9 a.m,,
May 20 (discharge, 655 second-feet); creek dry at gage August 17 to September 30,

1911-1915: Maximum stage recorded, 9.9 feet April 24, 1912 (dischare, 2,160
gecond-feet); creek reported dry for periods of several weeks in 1911, 1914, and
1915,

Winter rrow,.—Stage-discharge relation seriously affected by ice; ﬂow eatimated
from observer’s notes and weather records.

Diversions.—Practically the entire summer flow of the stream is used by the many
small diversions in the valley above the gage. Flood water is alse diverted into
the Antelope reservoir, )

REecuraTioN.—None.

Accuracy.—Stage-discharge relation practicdlly permanent; affected by ice Novem-
ber 19-24 and December 1 to February 28, and by growth of moss diring the
summer. Rating curve well defined. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage heights to rating table,
Records good except for periods during which stage-discharge relation war affected
by ice or moss. .

The following discharge measurements was made by G. C. Baldwin:
June 28, 1915: Gage height, 3.05 feet; discharge, 8.6 second-feet.

Daily discharge, in second-feet, of Jordan Creek near Jordan Valley, Oreg., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. | Mar. | Apr. | May. ] June. | July. | Aug.
4.7 39 293 184 | 202 9.4 0.6
5.6 37 271 193 ¢ 202 7.5 .6
6.4 36 318 176 { 193 5.6 .5
5.0 36 364 160 { 168 3.9 5
5.6 37 340 152 1 146 4.2 .5
5.6 31 316 145 | 124 4,5 .4
6.4 31 304 12¢ | 112 15 4
6.4| 34| 316 9| ® 29 .4
6.9 36 293 88 80 3 .4
7.5 37 260 112 68 19 .3
6.9 39 260 131 56 22 .2
7.21 - 41 250 193 53 2 .1
7.5 45 271 220 61 19 .1
7.3 47 264 293 61 16 .1
7.1 59| 257| 415 60 1
6.9 71 250 389 47 9.0
6.4 82 220 340 44 6.9
5.6 93 211 389 41 58
........ 112 220 499 31 4.5 1.
........ 105 | 220 655 | 24 3.5
........ 112 211 500 20 3.0 {.
- 2.5 |cevannts 132 211 409 18 2.3 s
2 P 2.3 [eevennns 152 202 409 15 1.7
R X 3 PO 193 193 457 13 1.3
M 3.2 9.4 212 168 415 31 .9
26... 3.9 10 230 153 364 10 .8
27, 3.9 0.4 211 138 307 10 .1
28. 3.9 8.4 211 131 250 8.4 &
29. 3.4 7.5 142 260 8.4 .6
30. 45 .5 304 152 260 9.4 8
3 L 304 |-oonnnne i O B L J
Nore.—8hifting-control method used June 12-24 anu Jwy 18 t6 A.ug. 16, du m effect.
Discharge estimated because of joe from weather records and observer’s 24,75

second-feet; Dec, 1-31, 10 s second-feet; Jan. 1-31, 15 second-feet; Feb. 1‘
at;rpa%mtm for various days for which gage heights ate Dot available.- Xo flew lvlzand Aug, 16

45725°~18—wsp $13—9 i
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i
Monthly discharge of Jordan Creek near Jordan Valley, Oreq., for the year mWiw Sept.

30, 1916.
i i ond-feet.
Discharge in second-fee Run-oft |, oo
Month. (totalin | 0
. . acre-feet). v
Maximum. | Minimum. | Mean.
1.65 101 C,
7.07 421 C.
10.0 615 D.
15.0 922 D,
30.0 1, 670 D,
108 6,640 A,
240 14, 300 A,
293 18, 000 A.
66.3 3,950 | B.
8.19 504 C.
.16 9.8
.00 .0
65.1 47,100

NoTe.—See footnote to table of daily discharge.

OWYHEE CANAIL NEAR OWYHEE, OREG.

LocaTioN.—In sec. 6, T. 21 8., R! 46 E., at the bridge which crosses the canal at the
Wilson ranch, 2% miles below head of canal, 5 miles southwes of Owyhee, Mal- -
heur County, and 15 miles southwest of Nyssa.

RECORDS AVAILABLE.—May to October, 1904; May to September, 1905; October 5,
1911, to September 30, 1915.

Gage.—Inclined staff on right bank at upstream side of bridge; read during the
irrigation season by the ditch rider. Gage used during 1904 and 1905, was one-
fourth mile upstream from site of present gage.

DIsCHARGE MEASUREMENTS.—Made from the bridge or by wading.

CHANNEL AND coNTrROL.—Bed of canalis clean and smooth. Control not well defined
but fairly permanent.

EXTREMES OF DISCHARGE.—1904-1905 and 1911-1915: Maximum stage recorded, 5.2
feet May 18 and 23, 1915 (discharge 240 second-feet); no flow June 18-19, June 24,
and July 10-11, 1915, and at various times in 1912, 1913, 1914, and 1915.

WinTeR FLOW.—Canal freezes. Winter gage readings not available; flow estimated
from discharge measurements and observer’s notes. .

Diverstons.—Surplus water is returned to the OQwyhee River throvoh two wasteways
between the gage and the station on the river near Owyhee; cne of these waste-
ways is a quarter of a mile below the gage. Two small ditcher with & combined

. capacity probably not exceeding 3 second-feet divert from the canal above the
station.

REecULATION.—Abrupt changes of stage due to manipulation of herd gates not to be
expected, as water is kept at nearly constant stage.

Accuracy.—Stage-discharge relation not changed during the year; affected by ice
during the winter. Rating curve well defined. Gage read to tenths once daily.
Daily discharge ascertained by applying daily gage height to rating table,
Records good during irrigation season but poor for winter, |

The Owyhee canal diverts: water from Owyhee River in sec, 18, T. 21 S., R,

46 E., and in 1915 supplied water for irrigation to about 9,000 a-res of land in the

_ vicinity of Owyhee, Nyssa, and Ontario. During the winter the flow past the
gage is derived from snow and from leakage through the head ga*es and is returned

Yo the river through the wasteway & quarter of 3 mile below the gtation,



SNAKE RIVER BASIN. 131 .

Dischange measurements of Owyhee canal near Owyhee, Oreg., during the yeer ending
Sept. 80, 1915, ’

Dis- G Dis-
Date. Made by— height. | charge. || Date- Made by— helﬁet. charge.
' Feet. Secft. Feel. } Sec.ft.
Dec. 16 | A. W, Harrington....| ¢1.68 4.9 || Apr. 26 5.00 221
Jan, 30 [..... {o [ M .| =2.36 1.7 || July 14 4.8F 211
Mar. 15 | L. W. Roush 4 38| 138 | Sept. 4 3.68 108

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of 0ughe§ ?gmjlgrjzgar Owyhee, Oreg., for the year ending
ept. 30, .

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

222 231 213 195 105

231 231 213 152 105
231 231 204 152 105
231 231 222 136 105
231 231 204 136 105
231 231 222 136 112
231 231 222 136 120
231 231 0 136 120
222 231 0 136 120
222 231 222 120 120
222 231 213 120 120
222 222 213 120 120

231 231 195 136 136
240 0 195 1 136
231 0 186 120 136
231 231 186 105 136
231 231 177, 120 136
231 222 177 120 136
240 231 168 120 136
231 0 168 105 136
231 222 160 105 136

[ 222 |oeee-nn . 152 120 |....... .

Note,—Discharge estimated as follows: Dec. 6-15, 5 second-feet; Dec. 17-31, 4 second-feet; Mar. 1-11,
? s%econd-éeefat;tMm. 12, 65 second-feet; Mar. 13-14, 130 seeond-fest; Mar. 16-81, 140 second-feet; Apr. 1, 25,
second-feet. .

Monthly discharge of Owyhee canal near Owyhee, Oreg., for the year ending Sept. 0, 1915.

Discharge in second-feet. Run-off |,
Month. . (tota' in rggg_‘
Maximum. | Minitium, | Mean, | Te-fest).
BT 171) T R, S . 144 136 137 8420 | B,
, November 128 134 7,970 | B,
24,4 1,500 | D.
e3.0 184 | D,
a2.0 11 | D.
88.1 5420 | D.
187 11,100 | C.
229 14.100 | A,
205 122001 B
178 10.900 | B,
128 7,870 | B.
September. ....cceccteeneann Ceractssannanaaas 124 7,38 | C,
i (TR 7 U 240 0 120 87,200
L i " b = * B " e o b o0

¢ Estimated,
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BOISE RIVER NEAR TWIN SPRINGS, IDAHO.

LocaTtioNn.—On unsurveyed land, approximately in sec. 23, T. 4 N., R. 6 E., a quarter -
of a mile above Birch Creek, 14 miles above flow line of the Arrowrock reservoir,
4 miles below Twin Springs, Boise County, and 18 miles above Arrowrock,

DRAINAGE AREA.—830 square miles (measured on topographic maps).

REcORDS AvAaiLaBLE.—March 22, 1911, to September 30, 1915.

Gace.—Friez water-stage recorder on right bank; installed April 4, 1915. March 22,
1911, to April 1, 1915, inclined staff, and April 2-3, 1915, verti~al staff at prac-
tically the same site and set to the same datum. Roy Call, observer.

. DiscaARGE MEASUREMENTS.—Made from cable about 50 feet above gage.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders. Banks not subject
to overflow. Omne channel at all stages. Control practically permanent except
under conditions of unusual heavy ice or extreme floods.

EXTREMES OF DISCHARGE.—MaxXimum stage recorded during year, 5.8 feet at4.30 p. m,
January 26 (water backed up by ice jam); maximum discharge at gage height,
4.62 at 6 a. m., April 19 (discharge, 3,140 second-feet); minimrm discharge not
definitely known, but about 188 second-feet, December 17, 22, and 25, and
on January 22 and 23 at gage heights varying from 2.0 to 4.4 feet; minimum gage
height, 1.9 at 4 p. m., December 8.

1911-1915: Maximum stage recorded during period, 7.4 feet. June 13, 1912
(discharge, 7,900 second-feet); minimum discharge, December 17, 22, and 25,
1914, and January 22 and 23, 1915; minimum gage height recorded December
8, 1914.

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

DiversioNs.—No important diversions above station and none between it and the
station at Dowling.

REeguLaTION.—None.

Accuracy.—Stage-discharge relation changed during the winter of 1§14-15. Affected
by ice December 9 to February 6, February 8-11 and 16-21. Two well-defined
rating curves used, one applicable October 1 to December 8, the other February 7
to September 30. Gage read to hundredths once daily during cpen-water season
and about three times a week during winter. Mean daily goge heights after
April 4 obtained by inspecting recorder gra.ph Daily discharg= ascertained by

. applying daily gage heights to rating tables.

CoopreraTION.—QOccasional discharge measurements made by evployeea of the

United States Reclamation Service.

.

Discharge measurements of Boise River near Twin Springs, Idaho, durirg the year ending
Sept. 30, 1915.

Gage Dis- ’ Gay Dis-
Date. Mado by— height. | charge. || D8te . Made by— height. | charge.
Secft. . Feet. | Secft.
364 || June 14 | A.C, Price............ 3.20 1,350
768 || July 1]..... do.. 2.96 1,020
994 15 Harrington and Prive..| 2.65 720
1,180 29| A.C 2.26 477
1,240 || Ang. 12 |... . do ......... 2.13 373
;, i% 21 | G. C. Baldwin 2.08 324

. @ Stage-discharge relation affected by ice:
Non.—SWwa.td and Price are employees of the United States Reclamation Serviga
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Daily discharge, in second-feet, of Boise River near Twin Springs, Idahb, Jor the year

ending Sept. 30, 1915.

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

Sept.

1,880 | 2,570

360 | 1,100 | 1,230 | 1,940 | 1
312 | 11120 | 1,180 | 1, 1
336 ( 1,070 | 1,160 | 2,010 | 1
360 | 1,060 | 1,220 | 21080 | 1
383 | 1,090 | 1, 1,940 | 1
407 | 1,140 | 1,570 | 1,810
418 [ 1,260 | 1,750 | 1,630
430 | 1,630 | 2,280 | 1,470
441 | 1,690 | 2,500 | 1,340
467 | 1,540 | 2,360 | 1,280
493 | 1,830 | 2,210 | 1,330
520 | 1,880 | 2,210 | 1,370
546 | 1,880 | 2,720 | 1,400
571 | 1,940 | 3,030 | 1,400
505 | 1,940 | 2.800 | 1,

620 | 2,080 | 2,570 | 1,310
745 | 1,940 | 2,430 | 1,310
871 | 1.690 | 2,280 | 1,320
996 | 1,540 | 2.360 | 1,330
863 | 1,450 { 2,210 | 1,380

738 |e.eee| 2,080, 1,000
996 {.......{ 2,210 968

977 518
977 468
968 441
941 427
915 414
020 407
00| 407
060 O
050 388
030 3H
915 362
838 365
804 355
779 | 342
30| 355
698 348
667 342
643 330
HE

336
568 30
546 34
532 318
503 324
489 | 34
482 | 30K
475 27
461 281
455 201
448 | 201
482 | 281

324

Nore.—Discharge estimated, on account of ice, from discharge measurement, weather records, and observ
or’s notes, as follows: Dec. 9-25, 226 second-feet; Dec. 26-31, 302 second-feet Jan. 1-16, 345 seoond-reet'
Jan. 17-31, 265 second-feet; Feb. 1—6 407 second-| feat Feb. 8-11 342 second-feet' Febh. 16-21 336 sevond-feet.
Discharge Apr. 26-30 estimated at 1, 1600 second-feet. Dlscharge interpolated, because of Iack of readings on

numerous days from Oct. 1 to Dec. "7 and Feb. 23 to Mar. 23.

Monthly discharge of Boise River near Twin Springs, Idaho, for the year ending Sept,

30, 1915.~
[Drainage area, 830 square miles.}
Discharge in second-feet. Run-off.
) . 5 Accu-
Month. Depth in
Per s Tac
. incheson | Total in ¥.
Maximum. | Minimum. | Mean. sgxlaére drainage | scredeet.
area.
548 0. 660 0.76 33,700 | B.
430 .518 58 25,600 | B,
277 .334 .39 17,000 | C.
.369 .43 18,800 | C.
366 .440 .46 20,200 | C.
569 .686 .79 35,000 | B.
1,460 1.76 1.96 86,900 | A.
2,000 2.41 2.78 123,000 | A,
1,570 1.89 2.11 93,400 | A,
.884 1.02 45,100 | A.
356 .429 .49 1~ 21,900 | A.
.- 335 . 404 .45 19,900 | A,
The year..ceceeacea-. %1 I 747 . 900 12,22 541,000

Nore.—8ee footnote to table of daily discharge.
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BOISE RIVER AT DOWLING'S RANCH, NEAR ARROWROCK, IDAHO.

LocarioN.—In sec. 15, T, 3 N., R. 4 E., at Dowling station on Boise and Arrowrock
Railroad, Elmore County, th.ree-fourtha mile above Moore Creek, 2 miles below
Highland power dam, and 4 miles below Arrowrock.

DRAINAGE AREA.—2,230 square miles (measured on topographic maps).

RECORDS AvAaILABLE.—March 13, 1911, to September 30, 1915.

Gace.—Friez water-stage recorder on left bank; installed March 19, 1915, to replace
an inclined staff set to same datum and at practically the same site.

DISCHARGE MEASUREMENTS.—Made from cable 50 feet below gage.

CHANNEL AND CONTROL.—Bed composed of gravel and boulders. On= channel at all
stages. Control subject to slight changes.

EXTREMES OF DISCEARGE.—Maximum stage recorded during year, 4.85 feet at 8 a. m.
April 20 (discharge, 3,340 second-feet); minimum stage recorded, 2.08 feet at
6 p. m. May 13 (discharge, 307 second-feet.)

1911-1915: Maximum stage recorded 8.7 feet June 13, 1911 (d’~charge, 15,100
second-feet); minimum stage recorded May 13, 1915.

WINTER FLOW.—Stage-discharge relation at times seriously affectel by ice; flow
estimated from discharge measurements, observer’s notes, and weather records,

Drversions.—No diversions of importance above the station and none between it
and next station below.

ReguraTioN.—On and after February 21, 1915, flow was regulated at Arrowrock
dam, 4 miles upstream. Storage capacity of Arrowrock reservoir is about 280,000
acre-feet. Water is stored during the winter and spring and relevsed during the
irrigation season. .

Accuracy.—Stage-discharge relation changed slightly during the winter of 1914-15;
affected by ice December 14 to February 18. Two well-defined rating curves
used, one applicable October 1 to December 13, the other February 19 to Septem-
ber 30. Staff gage read daily throughout the year. Mean daily gage heights
after March 19 obtained by inspecting recorder graph. Daily discharge ascer-
tained by applying mean daily gage heights to rating table. Records excellent
for open-water season, good for December and February, and fair for January,

CooPERATION.—A large number of current-meter measurements made by employees
of the United States Reclamation Service and of the Idaho State engineer have
been furnished to the Survey,
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Discharge measurements of Boise River at Dowling’s ranch, near Arrowrock Idahe. during
. the year ending Sept. 30, 1915.

Gege | Dis- : Gage | Dis-
Date. Made by— heigi | charge. || Date- Made by— height. | charge.
S?c.-ﬂ. N Fect, | Secft.
Jan, 10 | A. T Aug. 12 | E: T. Lakin¢..........| 3.9n 1,810
Feb. 20 | A. C. Price b 1, ooo 16 3.85 | 1,670
24 Purton and Price. " 485 3.85 ) 1,730
25 |.....ds 491 3.88 1,750
26 Baldwi.n and Pnee L3 400 3.8¢ 1,770
27 | G.C. Bald 354 3.or | 1,860
Mar. 21 | A. W. Harr 1,190 3751 1,610
26 | Paul b and Elford b.... 1,770 3.7 1,600
Apr. 7 aldwin ) 1,830 30 Lakin cand McConnele.| 3.67 | 1,450
9 | Stoward b and Priceb. .| 4.22 2,330 31 [ W.N. McConnel ¢...... 3.63 1 1,440
9 | Priceband Elfordd....| 4.14 2,230 || Sept. 1 d 3.60 1,410
17 4,43 2,520 2 3.50 1,400
24 4.82| 3,200 3 3.651 1,500
29 4.60 | 2,780 7 Price S and McConnel ¢.| 3,52 ,340
May 4 | Steward?d and Priced. . 4,16 2,160 81 W.N. McConnel ¢..... 3.48 1,360
7 | A. W. Harrington...... 4,01 1,960 9 3.46 1,320
15 Harringmn and Priceb.] 2.87 735 10 3.36 1,140
25 Priced........... 3.57 1, 400 13 3.30 1,130
July 10 E '1‘ Lakine..........l 4.54| 2,830 14 3.26| 1,000
131 e@0ueiiiianann. 4,39 2,690 15 3,20 1,030
22 |..... A0ueeeniiiicneganaad 3,96 1,920 15 W.N McConnel ¢. ..., 8.24 1,060
24 | A.C. Priceb........... 4.00 1,990 16 3.27 1,070
30 | E.T. Lakine........ .. 393 1,830 17 3.2¢ 1,120
3.96 | 1,900 20 3.2r| 1,070
3041 1,840 3.24 1 1,080
3.92| 10820 3.26| 1,100
3.97 1,860 3.20 1,010
3.87 1,750 3.161 + 978
3.77| 1630 3271 1,100
3.84 1,730 3.35 1,190
3.84| 1,730 3.8 | 1,110

a Stage-discharge relation affected by

b Employee of United States Reclamation Service.

ice.

¢ Employes of Idaho State enginner

Daily discharge, in secondfeet, of Boise River at Dowling’s ranch, near Arrowrock. Idaho,
Sor the year ending Sept. S0, 1915.

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

) PO eveneennes] 800 | 97m1] 722 |.......| 405]1,7401 2,160 | 1,670 | 2,970 | 1,870 | 1,470
2.1l RN 842 | 971 | 761 |I21200H 484 | 1,800 | 2,080 | 1,040 | 2,070 | 1870 | 1)440
IR 1,020 | o971 | s00{..0..021 570 | 1,800 | 2,080 | 2,080 | 2,970 | 1,870 | "1)470
4oLl 971 | 927! om 2102071 so0| 1,870 | 2,080 | 2)230 | 2,970 |-1;8C0 | 1,450
927 1,870 | 2,160 | 2,380 | 2,670 { 1,670 | 1,350

1,740 | 2,010 | 2,710 | 2,890 | 1,65 | 1,320

1,800 | 1,040 | 2,880 | 2,880 | 1,660 | 1,350

1,940 | 2,010 | 2,880 | 2,880 | 1,670 | 1,340

2,160 | 2,080 | 3,060 | 2,800 | 1,740 | 1,290

2,230 | 1,800 | 3,060 | 2,300 | 1,740 | 1220

2,230 | 1,560 | 3,060 | 2,800 | 1,740 | 1,170

2)310 | 1,430 | 3,060 | 2)630 | 1,807 | 1160

20310 | 765 | 3,060 | 2,540 | 1,80 | 1,130

2380 | 546 | 2,800 | 2,540 | 1,740 | 1,080

20260 | 736 | 2,630 | 2,460 | 1,8C" | 1,060

2,460 | 841 | 2,880 | 2,810 | 1,740 | 1,070

2,630 | 940 | 3,080 %:oso 740 | 1,000

3000 | 1330 | 31130 | Uoi0 | D70 | 1oR0

37240 | 1,190 | 3,240 | 1,940 | 1,800 | 1,070

3,210 [ 1,240 | 8,240 | 1,870 | 1,8c | 1,070

, 3,240 | 1,280 | 3,150 | 1,870 | 1,740 | 1,060

2 @ L |Ls gus sl v e
2501 IIIIIIIIII I 1oeo 3)240 | 1,390 | 8,150 | 2,010 | 1,670 | 1,050
POnmnimnemannaenannas 1,060 3,240 | 1,410 | 8,240 | 2,010 | 1,800 | 1,010
27, LI 1080 20240 | 1,440 | 3,150 | 1,940 | 1,562 | 1,060
L Loz 3,060 | 1,470 | 3,060 | 1,870 | 1,500 | 1,140

2. LI e 2,830 | 1,490 | 3,000 | 1,870 | 520 | 1,130
SOOI art 590 | 2,460 | 1,510 | 3,060 | 1,870 | 1,400 | 1,080

3.l o7 || 1,840 |0 1,540 |L.... 1,870 | 1agn |0

Nore.—~Discharge estimated on aceount of ice from discharge measurements, weather record: and ob-

server’s notes as follows: Dec. 14-23,
Tau, 18-31, 615 second-feet; Feb, 1-18,

495 second-feet; Dec. 24-31, 681 second-feet; Jan, 1-17, 733 se~ond-feet;

867 second-feet.



136 SURFACE WATER SUPPLY, 1015, PART XTI—F.

Monthly discharge of Bmse River at Dowling’s ranch, near Arrowrock, Idaho, for the year
ending Sept. 30, 1915. ‘

Discharge in second-feet.
Month. . (totalin |ACCU-
Maximum. | Minimum. | Mean. | 2cre-feet).

o2 60,800 | A,
842 50,100 | A.
632 39,200 | B.

41,800 | C.
754 43,500 | B.
1,10) 67,600 | A. -
2.53)| 151,000 | Al
1,4%) 91,000 | A.
288 | 171,000 | A.
2,37 | 146,000 | A,
U710 | 105,000 | AL
1,18) 70,200 | A.

1,437 1,040,000

Notk.—8ee footnote to table of daily discharge.
BOISE RIVER NEAR HIGHLAND, IDAHO.

LocatioN.—In sec. 32, T. 3 N, R. 4 E., Ada County, one-fourth mile above Smythe’s
ranch, half a mile below Kirks, the nearest station on the Bcise & Arrowrock
Railroad, 2 miles below Moore Creek, and about 3 miles southwest of the old
Highland post office.

DRAINAGE AREA.—2,650 square miles (measured on topographic maps).

REecorDps AvAILABLE.—December 15, 1894, to October 31, 1904, at the old station
near Boise, 8 miles downstream; March 18, 1905, to August 24, 1915. at the sta-
tion herein described; August 25 to September 30 1915, at an°w site, 13 miles

upstream.

GacE.—Friez water-stage recorder installed on left bank March 21, 1915, and used
until August 24. August 25 to September 30, 1915, vertical staff installed on
left bank about 1} miles farther upstream and at a different datum. March 18
to July 31, 1905, a temporary gage on right bank below Smythe’s house; August 1,
1905, to November 21, 1909, sloping gage at different datum on right bank about
one-fourth mile above Smythe’s house; November 22, 1909, to March 20, 1915,
vertical and inclined staffs on left bank about 50 feet farther upstream and read-
ing the same at low stages as the one across the river at the sarte datum but 50
feet below the watér-stage recorder. Edgar Kirk, observer.

DiscHARGE MEASUREMENTS,—Made from a cable about 50 feet above the Friez gage.

CHANNEL AND CONTROL.—Bed of stream composed of sand, gravel, and boulders. Con-
trol shifts frequently, owing to deposition or washing out of tailings from placer
mines above. One channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.54 feet at 3
a. m. June 26; maximum discharge recorded during year, 3,650 second-feet at
11 a. m. April 20, at gage height 7.16 feet. Minimum, discharg~ 463 second-feet
December 17 and 21 (gage height 3.2 and 3.3; ice present); minimum stage re-
corded, 3.01 feet at 9 a. m. February 28,

1905-1915:- Maximum stage recorded, 13.7 feet April 15, 1907 (discharge, 17,000
second-feet); minimum stage recorded, 2.7 feet December 10 and 11, 1905 (dis-
charge, 450 second-feet).

A maximum discharge of 40,100 second-feet occurred June 14, 1896, at the old
station near Boise,
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WiyTER rrow.—Stage-discharge relation at times seriously affected by ice; flow
estimated from discharge measurements, observer’s notes, and weather records.

Diversions.—No important diversions above the station. The New Yorl- canal of
the Boise project, United States Reclamation Service, diverts abort 6 miles
below and has a maximum capacity of about 2,500 second-feet. Be'ow this a
number of smaller canals divert from the river, their total maximum cs.pac1ty
amounting to about 2,500 second-feet.

Reaurarion.—Flow since February 21, 1915, regulated at Arrowrock dari, about 6
miles above. ‘

Accuracy,—Stage-discharge relation not permanent, changes being well defined by
numerous discharge measurements. Affected by ice December 15 to about
February 10. Several well-defined rating curves used. Mean daily gare heights
March 21 to August 24 obtained by inspecting recorder graph. Daily discharge
ascertained by applying mean daily gage heights to rating tables or by shifting-
control method. Open-water records good; winter records fair,

CooreraTION.—Numerous discharge measurements made by employees of the United
States Reclamation Service and of the Idaho State engineer.

Discharge measurements of Boise River near Highland, Idako, during the y-ar ending
Sept. 80, 1915.

Gage Dis~ Gage Dis-
Date. Made by— height. | charge. || D8te Made by— heizht. | charge.
Fect, Sec.-ft,
Oct. 1 3.93 3,380
Jan. 9 2 4.09 3,130
Feb. 20 @4.30 3,070
24 3.48 3,080
25 do ...| 3.5 3,140
26 | Baldwin and Price..... 3.26 3,060
27 | Price and Steward..... 3.15 3,010
Mar. 4{D.J. Paul........ . 415 2,730
8 ].... d0..con..... ... 3m 2,720
21 | A. W. Harrington......| 4.78 2,260
25 | Paul and Elford........| 543 2,150
Apr. 7| G.C.Baldwin.........| 8.64 2,070
9 | Steward and Price-....| 6.09 2,070
17 | A. W, Harrington. 6. 54 2,000
24 | Price and Elford .l 7.10 2,020
29 |..... do..e...... . .| 677| 3,050 1,990
May 4 | Steward and Pri .| 6.09 2,420 2,010
6 { A. W. Harrington......| 5.89( 2,150 2,100
14 | Price and Tallman 4.96 1,470 1,990
15 | A. W. Harrington. 5.08 1,480 1,960
25 | A.C. Price...... 5.81 2,000 1,990
June 4 | Price and Tallman 6.45 2,490 1,930
11 | G. C. Baldwin.. 7.30 1 3,490 1,760
16 | A. C. Price..... cevanead J-24 3,280

a 3tage-discharge relation affected by ice.

Note.—~Price, Paul, Steward, and Elford were employees of the United States Reclamation Service;
Tallman and Lakin of the Idaho State engineer,
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Daily discharge, in second-feet, of Boise River near Highland, Idaho, for the year ending
. Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | Jul7. | Aug. | Sept.
) 808 + 1,170 8081 .ooo|iseao.| 66112 2,390 | 2,120 | 3,170 | 2,020 | 1,440
651 2,350 ¢ 2,420 | 3,170 1,980 | 1,440
746 2,380 | 2,450 | 3,00 | 1,080, 1,540
1,120 2,400 | 2,550 | 3,050 | 1,800 | 1,520
980 2,400 | 2,770 { 3,000 | 1,760 | 1,480
980 2,230 | 3,140 | 3,100 | 1,710 | 1,460
980 2,200 | 3,390 | 3,130 | 1,720 | 1,440
856 2,230 | 3,260 3,150 | 1,770 | 1,340
856 2,360 | 3,500 | 3,020 | 1,820 | 1,290
916 2,220 | 3,500 | 3,020 | 1,780 | 1,200
1,940 [ 3,490 | 3,020} 1,740 | 1,180
1,870 | 3,460 | 2,820 | 1,800 | 1,170
1,700 | 3,440 | 2,770 | 1,840 | 1,150
1,460 | 3,150 | 2,730 | 1,800 | 1,060
1,490 | 3,000 | 2,620 | 1,200 | 1,100
1,480 | 3, 2,500 | 1,810 ] 1,150
1,640 | 3,450 | 2,220 | 1,810 | 1,150
1,910 | 3,430 | 2,120 | 1,780 | 1,130
2,150 | 3,530 | 2,120 | 1,780 | 1,120
2,070 | 3,500 | 2,060 | 1,700 | 1,100

2,010 | 3,480 | 2,010

1,990 | 3,450 | 2,010

1,970 | 3,280 | 2,010

2,060 | 3,260 | 2,060

1,990 | 3,230 | 2,120

1,970 | 3,340 | 2,170

1,950 | 3,220 | 2,060

1,930 | 3,240 | 1,9€0

2,010 | 3,140 | 1,91

1,990 | 3,170 | 1,91~

1,980 [.eeu... 2,0¢"

Nore.—Discharge_estimated, on account of ice, from weather records, observer’s notes, and discharge
measurements as follows: Dec. 15-23, 532 second-feet; Dec. 24-31, 774 second-feet; Jan. 1-14, 886 second-feet;
Jan. 18-31, 726 second-feet; Feb. 1-5, 992 second-feet; Feb. 6—1(),i 040 second-feet; Feb. 18-20, 1,080 second-
feet. Discharge, Aug. 21-24, estimated at 1,770 second-feet. Discharge interpolated on various days
between Aug. 25 and Sept. 30.

Monthly discharge of Boise River near Highland, Idako, for the year ending Sept. 80. 1915.

v
Discharge in second-feet.
' Run-off
Month, (tottfa.li.n . m-
Maximum.| Minimum. | Mean, { Bere-feet).
0617761 T:) hereneneeceeraneenane 1,410 * 808 1,120 68,900 | A.
NOVemMDer. «cvuereneenianeiaauecsecarannacnanaennn L1770 731 9731 -+ 57,900 | A.
1,100 [ecvaennnnnnn 729 44,800 | C.
5030 |-oioiiiiiils 819 400 | C.
1,120 501 936 52,000 | B.
2,110 651 1,390 85,500 | A,
5 2,050 2,820 168,000 | A.
2, 400 1,460 32,0 124,000 | A.
3,530 2120 3,1 3 Al
3,170 1,910 | 2,520 | 155,000 | A.
2 5401 1,770 109,000 | A.
1,540 1 1)210 72,000 | A.
The year.cccmeensn g L LT T PP PRI 3,570 Jeeeennnnonnn 1,630 | 1,180,000

Nore.—See footnote to table of daily discharge. b
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COTTONWOOD CREEK NEAR ARROWROCK, IDAHO.

Locarron.—In sec. 35, T. 4 N., R. 5 E., Boise County, 200 feet above the bridge where
the Twin Springs-Arrowrock road crosses the creek and one-fourth mile north of
the south boundary of the Boise National Forest; 11 miles above moutl of creek
and about 13 miles, by road, from Arrowrock. .

Dramasce O&mr—zé square miles (measured on topographic maps).

REecorDs AvArLABLE.—March 7, 1914, to September 30, 1915,

Gage.—Vertical staff reading from 0.0 to 3.0 feet, spiked to a large cottonwood tree
on left bank, 15 feet from road; read by Mrs. Eldora Hedrock.

DiscHARGE MEASUREMENTS.—Made by wading, usually at a section about 100 feet
above the gage.

CHANNEL AND coNTROL.—Bed consists of boulders and gravel with pockets of fine
sand; rough. Control shifts during high stages. No weeds grow in chaunnel, but
backwater from drift on control may be expected at times. A reinforced concrete
artificial control was completed about 15 feet below the gage October 24, 1915.

EXTREMES OF DISCHARGE.—Maximum stage during year, 1.00 foot at 8 a. m. May
19 (discharge, 29 second-feet); mimimum stage, 0.03 foot August 12 to 15 (dis- .
charge, 0.4 second-foot).

1914-15: Maximum stage recorded, 1.95 feet at 6 p. m. April 15, 1914 (discharge,
108 second-feet); minimum stage recorded August 12-15, 1915.

WintER FrLow.—Observations discontinued December 13 to February 2. Sta.ge—
discharge relation apparently not affected by ice during period of record.

Drversions.—No known diversions above gage. One small ditch diverts water at
brush dam 250 feet below gage.

ReauraTioN.—None. .

Accuracy.—Stage-discharge relation not permanent; four fairly well-defined rating
curves used during the year. Gage-height record inaccurate at times. Daily
discharge ascertained by applying daily gage heights to rating table or by shifting-
control method. Records fair.

CooreraTioNn.—Some discharge measurements were made by engineers of tt = United
States Reclamation Service.

Discharge measurements of Cottonwood Creek near Arrowrock, Idaho, during the year
ending Sept. 30, 1915.

_ Gage | Dis- o Gaze | Dis-

Date. Made by height. | charge. || Pate: Made by height. | charge.
- Feet. Sec.-ft. : Feet. | Secft.
J‘an 12 0.36 4.1 July 1| Priceand Elford._.._.. 0.38 4.9
176 14.4 15 Hanington and Price.. .29 3.2
Mprxl 12 77 13.6 20 1 A.C. Price............. .15 L3
.87 21.4 |j Aug. 21 Baldw(n and Hoyt..... .07 .6

Juns 14 | Steward and Price. ... 58 9.6

NoTE.—~Steward, Price, and Elford were employees of the United States Reclamation Servie»
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Duaily discharge, in second- feet of Cottonwood Creek near Arrowrock, Idako, for the year
ending Sept. 30, 1915.

Day. Oct. | Nov Dec. | Mar Apr. | May. | June. | July. | Aug. | Sept.
2.2 3.5 4.0 6.4 12 13 18 5.0 } 2.1 1.0
3.0 3.9 3.9 6.4 14 13 16 4.1 1.7 1.6
4.4 3.9 3.9 6.4 14 12 18 3.7 15 1.4
3.7 4.0 3.7 6.6 14 11 15 4.1 1.2 1.2
3.1 4.0 3.7 6.6 13 11 14 3.7 1.2 1.2
3.0 4.0 3.5 6.4 14 11 13 4.4 1.2 1.0
3.0 4.0 3.5 6.4 14 11 12 5.9 1.1 .8
3.0 4.0 3.5 6.4 13 10 12 4.4 .8 .8
3.0 4.0 3.3 6.6 13 11 11 5.0 .8 1.0
3.0 4.0 3.3 6.6 13 14 10 4.1 .7 L0
3.0 4.0 3.3 7.1 13 14 10 4.1 .68 1.4
3.0 4.0 3.3 7.1 13 15 12 - 3.7 .6 2.4
3.0 4.0 (. ...... 7.4 18 17 11 3.5 .5 3.7
3.0 0 7.4 16 23 9.9 3.3 .5 3.0
2.6 7.9 14 22 8.2 3.2 .5 1.8
2.6 8.5 15 21 8.2 3.0 .5 1.6
2.6 8.8 14 22 7.6 2.7 .5 1.5
3.0 9.6 14 27 7.8 2.7 .6 1.4
3.1 9.6 14 28 7.9 2.4 .6 1.4
3.1 10 14 27 7.6 2.4 .8 1.4
3.3 11 14 251 7.8 2.1 .6 1.3
3.5 12 13 23 6.6 2.1 .6 1.3
3.3 13 12 24 5.9 1.8 .6 1.3
3.3 14 12 25 5.4 1.8 L2 1.6
3.0 14 12 23 5.9 1.¢ .8 1.6
3.1 13 11 21 5.7 1.¢ .7 1.8
3.3 14 11 19 5.7 1.¢ .6 1.8
3.5 14 11 20 5.2 1.¢ .6 1.8
3.5 16 11 20 5.4 1.1 .5 1.8
3.5 14 13 17 52| L2 .5 1.8
3.5 13 ... 16 |ciineeed) 21 27 PrYSu

NoTe.—No record obtained Dec. 13 to Feb. 28. !

Monthly discharge of Cottonwood Creek near Arrowrock, Idaho, for the yewr ending Sept.

30, 1915.
[Drainage area, 23 square miles.]
Discharge in second-feet. Run off.
. Aceu-
Month. Depth in
Per racy.
s incheson | Totalin
Maximum. | Minimum. | Mean. sqqagg drainage | acre-feet.
. area.
4.4 -23.2 314 0.137 0. 158 193 C.
4.2 3.5 4.02 .17, .195 239 8]
4.0 3.3 3.58 .1 .070 85.2 | D,
16 6.4 . 9.55 .415 .478 587 C.
18 11 13.3 578 791 C.
28 10 18.3 .918 1,130 B.
18 5.2 9.52 | .414 .462 6 B.
5.9 1.0 2.98 . 130 . 150 183 C.
2.1 .5 0.813 .035 .01 50.0 | D.
3.7 .8 1.56 . . 076 93.8 | D,
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SOUTH FORK OF BOISE RIVER NEAR LENOX, IDAHO.

LocarroNn.—In sec. 24, T. 2 N., R. 6 E,, in the canyon at R. S. Sandlin’s ranch, 1
mile above mouth of Smith Creek, 4 miles above flow line of Arrowrock reservoir,
14 miles above mouth of South Fork, and 18 miles above Arrowrock dam. The
station is about 7 miles south of Lenox post office, Elmore County, and it was
originally described as ‘““near Prairie,” Idaho.

DRAINAGE AREA.—1,090 square miles (measured on topographic maps).

RECORDS AvarLABLE.—March 24, 1911, to September 30, 1915.

Gace.—Friez water-stage recorder on right bank; installed April 11, 1€15, at the
same datum as the original inclined gage but about 25 feet downstream. Ob-
gerver, R. S. Sandlin.

DISCHARGE MEASUREMENTs.—Made by wading or from a cable 100 feet upstream
from gage.

CHANNEL AND coNTROL.—Bed consists of mud and gravel, one channel at all stages.
The control consists of rock and coarser material and is practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.20 feet at 10
p. m. May 18 (discharge, 2,100 second-feet); minimum stage recorded, 2.04 feet
at 10 a. m. August 31 (discharge, 266 second-feet).

1911-1915: Maximum stage recorded, 8.4 feet June,13, 1911 (disch~rge, 6,420
gecond-feet); minimum stage recorded August 31, 1915,

WINTER FLowW.—Stage-discharge relation seriously affected by ice for short penods
only.

Diversions.—None of importance either above or below gage

ReeuraTIiON.—NoODne.

Accuracy.—Stage-discharge relation practically permanent; affected by i~e Decem-
ber 15 to January 29. Rating curve well defined. Mean daily gaee heights
obtained by inspecting recorder graph. Daily discharge ascertained by apply-
ing mean daily gage heights to rating table, except for period during which
stage-discharge relation was affeeted by ice. Records for April to September

- excellent, for other months fajr. .

CooPERATION.—Occasional discharge measurements are made by employ<es of the

United States Reclamation Service.

Discharge measurements of South Fork of Boise River near Lenox, Idako, during.the year
ending Sept. 30, 1915.

Gage Dis- Gwze Dis-
Date. Made by— height. | charge. Date. Made by— he's" 4. [ charge.
Feet, | Sect. Feet, | Sec.ft.
Jan. 14 a2.51 342 || July 2 | Price and Elford....... 3.28 703
Apr. 7 J4 0 4.08 1,160 16 Harrl ton and Price..! 201 517
9 4.00 1,120 30 1 (- . 2,44 334
May 6 4.15 1,240 || Aug. 13 ..... d cevevceans| 2.22 258
4,51 1,440 G.C. Baldwin. ... 2.14 250
June 15 Steward and Price...... 3.88 1,100

o Stage-discharge rilation affected by ice.
Note. —-Steward, Price, and Elford wers employees of the United States Reclamation Service,
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Daily diseharge, in second-feet, of South Fork of Boise Rwer near Lenox, Idaho, for the

year ending Sept. 30, 1915.

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

301 355 416 391 869 | 1,770 | 1,860 736 373 237

430 355 429 391 928 | 1,600 | 1,910 715 366 307

469 391 420 391 | 1,050 | 1,440 | 1,730 704 338 304

469 429 410 391 ) 1,190 | 1,370 | 1,560 694 319 286

429 301 | 397 3911120 |1)200 |1)4s0| e73| 30| 281

Beeeremeeeeaennnaas 429 373) 3850 301 11,120(1,220 1,440 | 736 | 04| 272
TeoololllIE 429 355 | 873] 391 (1,190 | 1,150 | 1,440 | 730 | 304 | 262
< 429 322 401 391 [ 1,120 | 1,120 | 1,480 292 254
429 322 429) 391 |1,120{1,150 | 1,520 | 684 |, 284 | 254

429 307 | 410] 410 1,120 | 1,290 | 1,480 | 704 | 278| 25

D Y 429 322 391 429 11,190 | 1,480 | 1,400 638 275 256
12, el 449 373 449 1 1,260 1 1,520 | 1,330 595 272 262
8. 43 322 | 355] 469 |1,400 | 1,820 {1,260 | 576 | 270| 284
4Ll 410 307| 3460 469 | 1,480 (1,010 | 1,120 ( 580 | 267 202
B miiiiiiieieaa] 400 418 |....... 338 469 | 1,400 | 1,860 | 1,050 534 264 284
16, i 391 ceenses] 364 490 | 1,480 | 1,770 { 1,050 | . 516 262 281
17, e 301 | 355 |..... .| 3891 512 | 1,640 | 1,770 | 1,080 482 249 275
b ) 4861 338 |....... 410 534 | 1,640 { 2,000 | 1,080 478 244 270
19, e 580 | 322 |....... 557 | 1,640 | 2,050 | 1,080 485 239 262
D 568 | 322 [...o... 420 | 604 | 1,690 | 1,860 [ 1,050 | 445 | 239 259
) S 1,730 | 1,820 [ 1,050 | 425 [ 2a2| 250
7 1,600 | 1,730 989 410 242 256
- SN 1,600 | 1,690 989 395 239 256
4. L 1,400 | 1,730 | 989 | 387 | 246 259
2B 1,330 | 1,640 |° 989 | 369 | 262| 270
. T 1,200 | 1,560 | 989 | 350 | 264 278
b1 S 1,290 | 1,480 898 345 249 335
13 1,370 | 1,520 812 338 242 325
290 L 1,620 | 1,640 | 7791 332| 285( 307
80 oo 1,820 | 1,640 | 752 | 332] 230 295
Bl s ceeenee| 1,690 |oieael] 3351 230 |..... .-

NOTE.-—DISGha.I e estimated, because of ice, from discharge measurement
server’s notes as follows: Dee. 15-24, 268 second- feet; Dee. 25-31, 330 second-f

Oct. 1 to Mar. 23

ent, weather recards, and ob-
eef Jan. 1-15, 338 second- {foet;
Jan. 16-26, 279 second feet; Jan. 27- 29, 345 second-] Toot. Discharge lnterpolated on numerous days from

Monthly discharge of South Fork of Boise River near Lenox, Idakho, for the year ending

Sept. 80, 1915.

[Drainage area, 1,090 square miles.]

Discharge in second-feet. Rm-off,
Accu-
Month, P Depth ir
er . racy.
Maximum. | Minimum. | Mean. | square | ipcbesor | Totalin 4
. mile e acre-feet.
. . area.
October..... eecsnvecees vee- 580 391 465 N 0.47 ,28,600 | B.
November. ..cocueeen.... . 469 307 403 .4t 24,000 | B,
December. . .oceeemnnnnaenn. 429 [eeecrencannn 318 .8 19,600 | C.
JanuaTy . cecvannenaan B P ) 322 .8 19,800 | C.
Febrialy ceeeeneeeennnaeen 429 338 396 .38 22,000 | B.
March....._.,,. ............ 1,190 391 601 .64 37,000 | B. -
ADril o vieiiicaa e, 1,820 860 1,360 1.4% 80,900 | A.
BY womemeoee ! 2,050 L120] 1600 L7 98,400 | A
June.. ... R, 1,910 752 1,220 1.25 72,600 | A.
Iuly......... ............... 736 332 531 .56 32,600 | A.
ugust..... ceteeieeinaaane 373 230 272 .27 18,700 { A.
Septembw. ................ 335 237 276 .28 16,400 | A,
The Jear: «.evevereenansanns 2,050 230 647 8.08 | 469,000

Noux.—See footnote o table of daily discharge,
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MOORE CREEK NEAR ARROWROCK, IDAHO.

Location.—In sec. 21, T. 3 N, R. 4 E., Boise County, one-fourth mile al sve high-
way bridge on Boise-Arrowrock road, half a mile above mouth, and about 5 miles
southwest of Arrowrock.

DrAINAGE AREA.—426 square miles (measured on topographic maps).

Recorps avamaBLE.—Qctober 1, 1914, to September 30, 1915 (discharge measure-
ments only).

GaGe.—Graduations to feet and tenths chiseled on the face of a rock ledge on the left
bank of the stream and marked with white paint.

DiscaArRGE MEASUREMENTS.—Made by wading near gage or from highwey bridge
one-fourth mile below.

CHANNEL AND CONTROL.—Bed consists of boulders, cobbles and sand. Cortrol shifts
frequently owing to deposition of sand in low stages and cutting out in high stages.
Stream usually carries much sand and silt as a result of placer operatiors in Boise
Basin. One channel at all stages. '

WinTER FLow.—Stage-discharge relation ordinarily not seriously affected by ice.
Effect of ice presumably diminigshed by the proximity of a group of hat springs
just above station.

Diversions.—No important diversions above station.

RecuraTion.—None.

CooreraTION . —Discharge measurements made ‘during year by employees of United
States Reclamation Service.

Discharge measurements of Moore Creek near Arrowrock, Idaho, during the yoar ending
Sept. 89, 1915.

Gage Dis- . Gage | Dis-
Date. Made by height. | charge. || D3t- Made by height. | charge.
5 Feet, | Sec.ft. Sec.. 55{:
Oct. 1| Purtonand Price......| 111 56.8 || Aug.
Jan. 9| A. W. Harrington...... 1.22 7.0 48.1
Feb. 23 | Purton and Price...... 1.95 137 48.1
24 1..... do. ceeeinennennens 1.97 141 41.5
25 .....d0. .ol 2.08 135
26 Baldwin and Price..... 2.10 181
26 |....- do. ... 2.10 150
27 Pnpe and Steward..... 2.10 170
27| G.C. Baldwin.........| 210 165
Apr, 9 W G. Steward.... 2. 334
17 | Price and Elord 3. 400 '
24 |..... do..ceennnn. 2 311
29 |..... (& 1« TR, 2. 296+
May 4 | Priceand Steward 2. 258 31
14 | Price and Tallman 4. 900 Sept.
15 | C. F. Elford 3. 841
3. 585

June 30 |..... do..........
July

©
g
g
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Nore —Steward Price and Elford were employees of the U ) Reclamation Servi
Talyaa, Lokin a0 MoCunnel, of the T4ang Stam ongimoss, (o Untsd Btales o
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MALHEUR RIVER AT WARM SPRINGS RESERVOIR SITE, NEAR RIVERSIDE, OREG.

Locarion.—In sec. 7, T. 23 S., R. 37 E., 500 feet above the dam site of the proposed
Warm Springs reservoir, 2 miles south of Armstrong’s house, 4 miles above mouth
of South Fork, and 5 miles northwest of Riverside.

DRrAINAGE AREA.—ADbout 1,100 square miles.

Recorps AvarLABLE.—December 9, 1914, to September 30, 1915. From January 3,
1906, to March 31, 1907, and from December 15, 1908, to May 5, 1910, records
were obtained at a station about 4 miles below.

GaeE.—Stevens water-stage recorder on left bank. Staff gage abou* 200 feet above
mouth of South Fork, used 1906 to 1910. E. L. Armstrong, observer.

DisCHARGE MEASUREMENTS.—Made by wading or from cable half a rile below gage.

CHANNEL AND coNTROL.—Gravel and small stones likely to shift in floods. One
channel for medium and high stages, but during low stages wate~ crosses riffle in
two or more channels.

LEXTREMES OF DISCHARGE.—Maximum stage, from water-stage recorder, 3.20 feet at
9 a. m., April 5 (discharge, 820 second-feet); minimum stage recorded, 0.73 foot
July 28 to 30 (discharge, 4 second-feet).

1906-1915: Maximum discharge, 5,490 second-feet for a stage of 10 feet on
lower gage March 2, 1910; minimum discharge, 2 second-feet Augst 5 to 30, 1909.

Winter FLow.—Stage-discharge relation seriously affected by ice; flow estimated
from discharge measurements, dbserver’s notes, and weather records.

Diversions.—A large area of bottom land is irrigated with flood water above this
station.

REeguLaTioNn.—None. .

Accuracy.—Stage-discharge relation not changed during the year; affected by ice
December 9 to February 23. Rating curve fairly well defined between 5 and 100
second-feet and well defined between 100 and 1,500 second-feet. Gage read
about twice weekly during winter; operation of recorder satisfa~tory beginning
March 1. Daily discharge ascertained by applying gage heights to rating table.
Records good for open water and poor for winter.

Discharge measurements of Malheur River at Warm Springs reservoir site, near Riverside,
Oreg., during the year ending Sept. 30, 1915.

Gage | Dis- : Gage | Dis-
Date. Made by— height. | charge, || Date- diade by— height. | charge.
Feet, | Secft
a1.231 340 || Mar. 9
a1.64 34.9 || Apr. 20
2163 | 37.6 21
1.46 | 118 || Aug. 20

¢ Btage-discharge relation affected by ice. -
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Daily discharge, in second-feet, of Malheur River at Warm Springs reservoir site, near
Riverside, Orey., for the year ending Sept. 30, 1915.

Day. Dec. |. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
152 510 176 145 15 [] 9
187 510 176 131 14 9 10
176 530 184 117 12 12 10
176 686 176 101 10 12 10
212 739 180 80 10 10 10
138 578 166 75 10 9 8
124 494 145 12 R 7
120 478 128 60 12 ki 8
124 406 134 55 12 7 8
128 362 145 52 24 6 8
142 346 187 5| 15 [} 11
170 334 45 12 6 13
201 322 278 46 10 6 16
306 | - 302 302 55 8 5 17
458 266 314 53 7 7 18
550 243 314 48 7 8 19
4686 229 204 43 [} 7 20
402 218 286 40 6 8 21
382 208 278 36 7 9 21
330 190 258 34 [} 8 21
346 184 243 32 5 7 22
382 184 232 32 5 ] 2
414 180 232 29 4 7 23
498 180 22 26 4 7 23

173 215 21 5 7 23

394 159 212 15 5 7 22

326 145 194 15 5 6 21

322 134 187 15 5 6 23

442 120 176 15 4 7 23

634 131 170 15 5 7 24

522 ........ 159 ... 5 Blacaenns
Nore.—Dis estimated, on account of ice, as follows: Dec. 10-15, 40 second-feet; De>. 18-25,
2'3, 40 second-feet; Ja=. 26-31,

30
second-feet; Dec. 1, 60 second-feet; Jan. 1-20, 45 second-feet; Jan. 21-: , 40
second-feet; Feb. 1-2, 90 second-feet; Feb. 3-23, 1%0 second-feet. .
Monthly discharge of Malheur River at Warm Springs reservoir site, near Riversite, Oreg.,
Jor the year ending Sept. 80, 1915.

Discharge in second-feet.

Month, (total in |04
'| Maximum. | Minimum. | Mean, | 8ere-fert).

880

640 | D.
940 | D.
300
900

g
e

45725°—18—wsp 413——10
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MALHEUR RIVER AT RIVERSIDE, OREG.

Location.—In sec. 22, T. 23 8., R. 37 E., at the county highway bridge 100 yards
below mouth of South Fork and 1 mile northwest of Riverside tovnsite, in Mal-
heur County. :

DramNAGE AREA.—About 1,910 square miles (measured on Land Office maps).

RECORDS AvAILABLE—January 16, 1909, to January 23, 1915, whe~ station was
discontinued.

+ Gage.—Chain gage on downstream side of highway bridge; read daily 1y W. L. Blay-
lock. The original gage (used January 16, 1909, {o June 12, 1910), was a vertical
staff attached to the right bridge abutment. The chain gage, which has been
used since\June 12, 1910, is referred to practically the same datum as the original
staff.

Di1scHARGE MEASUREMENTS.—Made from the highway bridge or by weding.

CHANNEL AND cONTROL.—Bed of stream and control consist of grave' and cobbles;
shift in high water and as a result of ice jams. One channel at all stages.

ExTrEMES OF DISCHARGE.—Maximum discharge recorded October t> January: 98
second-feet October 4-12 (gage height 1.6 feet); minimum discharge presumably
occurred during December, when stage-discharge relation was affe~ted by ice.

1909-1915: Maximum stage recorded, 11.6 feet, morning of Marcl 2, 1910, from
high-water marks (discharge estimated from extension of rating curve as 16,400
second-feet); minimum discharge recorded, 2.6 second-feet July 2 to August 5,
1914 (gage height, 0.7 foot).

WinTER FLOW.—Stage-discharge relation seriously affected by ice; fow estimated
from discharge measurements, observer’s notes, and comparison wth records at
other stations.

Drversions.—Numerous ranch diversions are made from both South Fork and-Mal-
heur River above station.

REeauraTiON.—None. )

Accuracy.-—Records for October and November, fair; those for December and Jan-
uary poor.

Discharge measurements of Malheur River ai Riverside, Oreg., during tie year ending

Sept. 30, 1915.

[Made by A. W. Harrington.}

C) Dis-

Date. hgﬁt. charge.

Feei. | Secofs.
DO 10en e eeeeeeeeeeeeeeee e e e e e e e en e e e e e e e e eeeeeneaaeaeerenmanaanns a1.05 5.8
Fan, BB SOOI 42,56 85.0

o Btage-discharge relation affected by ice.

Daily discharge, in second-feet, of Mailheur River at Riverside, Oreg., for the year ending
Sept. 30, 1915. ‘

Day. Oct. Nov. Day. Oct. Nov. Day. Oct. | Nov.
63 - 80 98 80 80
63 80 98 80 80
63 80 63 80 80 |.
98 80 63 80 80 |.
98 80 63 80 80
98 80 63 71 80 |.
98 80 63 | 7 80 |.
98 80 80 71 80 |.
98 80 80 71 80 |.
98 80 80 71 %

Norg.—Discharge determined from a fairly well defined rating curve, Stage-discharge relation affecteq
by lce Nov. 22 to Jan, 23, Discharge Nov, 22-30 estimated at 70 secong-feet, B i .
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Monthly discharge of Malheur River at Riverside, Oreg., for the year ending Sept 30, 1915,

Discharge in second-feet.
Month, {total in Accn-

- racy.

Maximum. | Minimum. | Mean, | %re-‘eet)
4,970 | C.
4470 | C
3380 | D.
2970 | D.
13,800

e Mean discharge estimated.
MALHEUR RIVER NEAR NAMORF, OREG.

Locarion.—Insec. 2, T. 21 8., R. 40 E., at F. J. Froman’s ranch, 1 mile sorth of east
portal of tunnel No. 1 on the Oregon & Eastern Railroad, 3 miles west of Namorf
flag station, and 15 miles west of Harper post office, Malheur Count; . North
Fork of Malheur River enters near Juntura, 20 milesabove.

DrAINAGE AREA.—2,560 square miles (measured on United States Land OfSce map).

RECORDS AvAILABLE.—May 24, 1913, to September 30, 1915.

Gace.—Inclined staff on right bank, 300 feet above Froman’s house; read by F. J.
Froman,

DISCHARGE MEASUREMENTS.—Low-stage Imeasurements made by wading; medium
and high-stage measurements made from a flume about 400 feet above gage.

CHANNEL AND coNTROL.—Control, 400 feet below gage, consists of cobbles and coarse
gravel; clean, Channel between riffie and gage and above gage is wide and
current is sluggish. One channel at all stages at the gage. Stage of zero flow
estimated August 30 at gage height 1.88 feet.

EXTREMES OF DISCHARGE,—Maximum stage recorded during year, 4.3 feet April 5-6
(discharge 1,110 second-feet); minimum stage recorded, 2.32 feet Ju'y 30 and
August 1 (discharge, 18 second-feet).

1913-1915: Maximum stage recorded, 5.8 feet March 18, 1914 (discherge, 2,970
i second-feet); minimum discharge recorded, 15 second-feet August £-10, 1914
+  (gage height, 2.40 feet).
WiINTER FLow.—Stage-discharge relation seriously affected by ice; flow estimated
“ from discharge measurements, observer’s notes, and weather records.

Diversions.—Many small diversions are made from the river and its branches above
the gage, the largest being made near Drewsey and from North Fork nea* Juntura,

RecuLaTION.—None. :

Accuracy.—Stage-discharge relation changed during the winter; affeeted by ice
November 21 to February 13. Two fairly well defined rating curves used, one
applicable October 1 to November 20, the other February 14 to September 30,
Daily digcharge ascertained by applying daily gage heights to rating tables.
Open-water records good; winter records poor,

Discharge measurements of Malheur River near Namorf, Oreg., during the year ending Sept.

30, 1915.
Date. Made by— h‘jigft chlrfée. ‘Date. Made by— hﬁj‘%‘}_ clg;“g&
Feet. Sec.ilt. Feet. | Sec.-ft
Jan. 27| A. W. Harrington...... a3.60 09 || Apr. 22| A. W. Harrington. ... 338 |" 3%
Mar. 11| L. W. Roushore...oons 3.2 274 B ... A0 e omerenmanonnnns 30| 362
12 ..... L [ N 3.30 308 || Aug. 30 |..... L [, T, 2.38 2.5

@ Stage-discharge relation affected by ice,
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Daily discharge, in second-feet, of Malheur River near Namorf, Oreg., for the year ending
Sept. 30, 1915.

Day. -| Oct. | Nov. | Feh. | Mar, | Apr. | May. | June. { July. | Aug | Sept.
216 811 301 312 57 18 25
250 635 357 301 57 25 2
301 811 346 276 53 25 25
329 357 250 53 25 25
329 | 1,110 346 276 53 25 27
301 | 1,110 301 182 53 2 31
276 850 30L 161 53 27 31
276 811 278 161 53 25 35
250 766 250 154 53 25 37
250 635 276 154 53 27 37
........ 276 €35 346 144 57 31 37
301 596 388 144 31 37
346 556 556 133 57 31 37
301 556 556 126 31 40
276 720 520 635 126 50 27 5
301 58 484 596 45 2 57
312 %7 418 556 126 45 21 57
357 K11 418 556 112 45 21 57
418 720 406 556 112 45 35 57
451 635 388 484 112 45 63 63
484 112 45 45
484 112 45 37
451 97 40 35
418 97 37 35
418 85 o4 31
418 73 27 35 57
4068 73 25 27 57
357 63 25 27 57
357 57 20 25 57
346 57 18 24 57
320 |.unnnn-dl 20 2 fevenennn

NorE.—Discharge estimated from rheasurements, observer’s notes, and weather records as fo]lom
. Nov. 21-30, 130 second-feet; Dec. 1-31, 100 second-fest; Jan. 1-31, 115 seemd~1eet Feb. 1—13 200 gecond-feet,

Monthly discharge of Malheur River near Namorf, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet.
& Run-off |,
Month. (total in T8CY.
Maximum. | Minimum, | Mean, " | 30Te-feot).
October...... Aeeeeeemeieteaeteiiiaecseracennan 178 145 8,020 | B.
November.. 157 144 8,570 | C.
December 100 6,150 | D.
January 115 7,076 | D.
Februal 262 14,600 | C.
March.. 573 35,200 | B.
ﬁpril. 554 33,000 | B.
ay.. 413 25,400 | B
JUBC.eeamemrnnnnns 144 8,570 | B.
me.... .............. 44.1 2,710 | B.
Angust....... oo e, . 2.8 1,830 | B.
September..e.coveeenenieiann.. reeveceesesesnavesan ' 46,0 2,740 | B.
The FeBL.ueunriiieeiiiniaseareniimnenoanenn 214 155, 000

MALHEUR RIVER AT VALE, OREG.

Locarion.—In sec. 29, T. 18 8., R. 45 E., at the highway bridge at "ale, Malheur
County, half a mile below Bully Creek and 23 miles above Willow Creek.

DRAINAGE AREA.—About 4,860 square miles; watershed not well defined on avail-
able maps.

RECORDS avAILABLE.—March 20, 1890, to June 30, 1891; January 1, 1895, to Sep-
tember 30, 18986; May 20, 1903, to April 1, 1907; May 29, 1908, to October 15,
1914, when station was discontinued,
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Gace.—Chain gage on downstream side of bridge; read daily by E. F. Johnson.
Datum of gage unchanged since May 20, 1903; prior to this date gage was an
inclined staff set on right bank just above bridge at different datum,

DiscHARGE MEASUREMENTS.—Made by wading or from a suspension footbridge about
one-fourth mile below gage.

CHANNEL AND coNTROL.—Bed composed of gravel; shifts. At low stages river flows

, in two or more channels above and below gage.

EXTREMES OF DISCHARGE.—October 1-15; Maximum stage recorded, 3.75 feet Octo-
ber 3 (discharge, 95 secomd-feet); minimum discharge recorded, 59 second-feet
October 1 (corresponding to gage height, 3.62 feet).

1890-1914: Maximum stage recorded, 19.5 feet at 2 a. m. March 2, 1910 (dis-
charge, 22,800 second-feet); minimum stage recorded, 3.18 feet August 23, 1906
(discharge, 4 second-feet); a discharge of 4 second-feet (corresponding to gage
height, 0.50 foot) is also recorded in July, 1895.

Winter FrLow. No winter record in present year.

Diversrons.—Many important diversions for irrigation both above and b-low station.

RecuraTioN.—None.

Accuracy.—Records fair

Discharge measurements of Malheur River at Vale, Oreg., during the year ending Sept. 30,
1915.

[Made by A. W. Harrington.)

Gage Dis-
Date. height. | charge.
Fioot, See.-ft.
B LT R Y 3.72 90.9
O S S, (a) ' 96,4

a Gage height not determined; chain gage removed in January, 1915.
Daily discharge, in second-feet, of Malkeur River at Vale, Oreg., for the year ending Sept.

30, 1915.
Day. Oct, Day. Oct. Day. Oct.
59
68
95
85
85
85
61
61
72
85

Note.—Daily d!scharge determined from a fairly well-defined rating curve, except Oct. 1 to 3, for which
;t’?‘vg)as obta.uged by shiiting-control method. Mean discharge Oct. 1-15, 78.1 second-feet: total run-off,
acre-feef

SOUTH FORE OF MALHEUR RIVER AT RIVERSIDE, OREG.

Locarion.—In sec. 27, T. 23 S., R. 37 E., 1,000 feet above mouth and I mile north-
west of village of Riverside, Malheur County.

DRAINAGE AREA.—About 800 square miles (measured on Land Office and other
available maps),

Recorps AVAILABLE.~—May 25, 1910, to January 23, 1915, when station was discon-
tinued.

Gaae.—Inclined staff on right bank; read daily by W. L. Blaylock. Present gage.
has been in use since February 16, 1912; prior to that date gage used vas a vertical
staff in three sections on right bank about 200 feet below site of present gage.
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DiscHARGE MEASUREMENTS.—Made by wading or from a cable at site of original gage.

CHANNEL AND coNTROL.—Bed consists of lava rock and boulders covered with gravel.
Control fairly permanent; effect of moss and weeds slight.

EXTREMES OF DISCHARGE.—1914-15; Maximum discharge recorded, 20 second-feet
October 4 to 12 (corresponding to a gage height of 1.9 feet); minimum stage
recorded, 1.65 feet at time of measurement August 27 (dischargs, 7.8 second-
feet) Lower discharges, of which there is no record, probably occurred during
the summer.

1910-1915: Maximum stage recorded 6.1 feet April 25, 1912 (discharge, 1,990
second-feet); minimum stage recorded, 1.00 foot July 30 to Augus¢ 1, 1914 (dxs-
charge, zero); zero discharge also recorded July 18 to 20, 1913, =t gage height
1.20 feet.

WiNTER FLow.—Stage-discharge relation seriously affected by ice; flow estimated
from discharge measurements, observer’s notes, and weather records.

Diversions.—Practically entire summer flow of stream is used for irrigation by
ranches above station,

Rreuration.—None.

Acouracy.—Open-water records good, winter records poor. Ratiny curve well
defined but gage-height record only fair.

- Discharge measurements of South Fork of Malheur River at Riverside, Oreg., during the
year ending Sept. 30, 1915.

[Made by A. W, Harrington.]

Gage Dis-
Date. height, | charge.
Feet, Sec.-ft.
) a2.13 15.0
- al.97 9.17
Nog. 27 . 1.65 7.77

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of South Fork of Malheur River at Riverside, Oreg., for .
the year ending Sept. 30, 1915,

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

Nore.—Daily discharge determined from a fairly well defined rating curve. Discharge Nov. 22-30
estimated at 14 second-feet.

.Monthly discharge of South Fork of Malheur River at Riverside, Oreg., for the year ending
Sept. 30, 1915.

Discharge in second-feet. " Run-off [, -
Month, (totalin rgcc?-
Maximum. | Minimum. | Mean, | 2Te-feet).

)
&
YOow

aDischerge estimated.
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BULLY CREEK AT WARM SPRINGS, NEAR VALE, OREG.

Locarion.—In sec. 4, T. 18 8., R. 43 E., one-fourth mile east of Warm Sp~ings stage
station on the Vale-Westfall road, one-fourth mile below mouth of Cottonwood
Creek, and 14 miles west of Vale, Malheur County.

DRAINAGE AREA.—B69 square miles (measured on Land Office map).

RECORDS AVAILABLE.—August 11, 1903, to March 10, 1904; January 24, 1905, to
Mareh 31, 1907; January 1, 1911, to September 30, 1915. Records are also avail-
able for a station about 12 miles below from April 8, 1904, to December 31, 1905.

Gaae.—Two-section staff gage on left bank, upper inclined and lower ve-tical; read
once daily by F.-D. O’Neil and Walter Keele. Several gages have 1 2en in use
at this station; they have been maintained at present datum since June, 1911,
and probably since 1905.

DISCHARGE MEASUREMENTS.—Made from cable or by wading. .

CHANNEL AND CONTROL.—Bed consists of coarse gravel; shifts during kigh stages;
one channel at all stages. Btage-discharge relation seriously affected during
the summer months by the heavy growth of aquatic plants in-the chevnel.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.0 feet at 7 a. m.,
March 15 (discharge, 185 second-feet); minimum stage recorded, 0.50 foot March
19-23 (discharge zero).

1903-15: Maximum stage rdcorded, 8.6 feet March 1, 1910 (discharga estimated
from extension of partially developed rating curve as 6,240 second-fext). Creek
dry March 19-23, 1915, owing to water being held back by dam al +ve; water
standing in pools August 2 |to September 15, 1911, and the discharge at gage
during this and other periodq probably zero.

WiNTER FLOW.—Stage-discharge relation seriously affected by ice. Discharge esti-
mated from discharge measurements, observer’s notes, and weather records.

DiveErsions.—Numerous small ranch diversions are made both above and below the
gage. The reservoir of the Vale-Oregon Irrigation Co. is about 3 miles above
the gage, but no diversions have yet been made into the company’s canals.

RecuLatioN.—Flow regulated tg a certain extent by the dam of the Vale-Oregon
Irrigation Co., the effect during the past year having apparently been to increase
the natural summer flow by storage and gradual release of flood waters.»

Accuracy.—Stage-discharge relation not permanent; affected by ice December 13 to
January 11, January 15-31, and February 12-15; affected by moss gro~th June 6
to July 6 and July 17 to September 30. Rating curve fairly well defined used
February 1 to June 5 and Jully 7-16. Gage-height record poor. Daily discharge
ascertained by applying daily|gage heights to rating table and October 1 to Decem-
ber 12 and January 12-14 by shifting-control method. See footnote to daily
discharge table. Records popr. . .

Discharge measurements of Bully Creek at Warm Springs, near Vale, Oreg., during the
yean ending Sept. 30, 1915,

Date. Made by— G 5 chlg}'sg-e Date.

o Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Bully Creek at Warm Springs, near Vale, Oreg., for the
year ending Sept. 30, 1915, .

Day. -| Oct. [ Nov. | Dec. | Jan. Feb. | Mar. | Apr. | May. | June. | Jdly.
6 5 2 12 12 12 12 15 leneevens
6 5 2 12 12 12 .
6 5 6 12 12 12
7 5 4 18 £ 3 I
7 5 4. 13 1Bi.......
7 5 2 13 15 |.,eeuen.
7 5 4. 12 h 2
9 5 41, 12 12 |oeeeenns
9 5 4 12 12 |........
9 5 4 12 | &2 O,
9 5 15 12
9 [ 32 12
9 5 64 12
7 5 137 18
7 2 185 18
7 4 160 18
7 4 97 12
6 4 18 12

- 5 4 0 12
5 5 0 18
-8 4 0 18
5 4 0 18
5 41, 0 12
5 8 0 12
5 4 7 12
5 13 12
5 12 12
5 12 12
5 12 15
b 12 15
5 (V3 OO

Note.—Discharge' estimated, on account of ice, from d.ischarge measurements, okserver’s notes and
weather records, as follows: Dec. 13-31, 4 second- !eet Jan. 1-11, 6 second-feet; Jan. 15-28 9 second-foet; Jan,
30-31, 10 second-feet; Feb, 12-15, 12 second—feet interpolated %fr 4-10; estimated on account of growth of
aquatic plants as follows: June 6—15 12 second-feet; June 15-34, 10 second-feet; June 7730, 8 second-feet;
July 1-4, 7 second-feet; July 5-6, 175 second- feet; and J uly 17—31, 6 second-feet,

Monthly discharge of Bully Creek at Warm Springs, near Vale, Oreg., for the year ending
Sept. 80, 1915.

Discharge in second-feet. Run-off

Maximum. | Minimum, | Mean, | 8cre-feet). reey.

a2
=14
&
&

SERBREE w0

[
b
COmmM R
-3
[e]
b

®
'S

............ cemansesages

185 0

-
e -
o
=

a Estimated.
WILLOW CREEK NEAR MALHEUR, OREG.

Locarion.—In sec. 6, T. 14 8., R. 41 E,, about half a mile above the flow line of
reservoir No. 3 of the W1llow River Land & Irrigation Co., and about 2 miles
south of Malheur, Malheur County.

DrAINAGE AREA.—Not measured.

REecorps avarnaBre.—March 27, 1912, to September 30, 1915. Re~ords were also
obtained in this vicinity November 20, 1904, to August 14, 1906, and March 19,
1910, to August 2, 1911,
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Gage.—Barret & Lawrence water-stage recorder on left bank, referred to vertical
staff on right bank. Gage reader, James Minonghan.

DiscHARGE MEASUREMENTS.—Made by wading or from a bridge a short distan~e below
gage.

CHANNEL AND CONTROL.—Stream flows in an artificial channel. Control shis some-
what at high water.

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage- recorder,
3.55 feet at 4 p. m. May 13 (discharge, 34 second-feet). Channel dry at times.

1904-1906 and 1910-1915: Maximum discharge (computed from crose sectmn

and estimated velocities), 1,400 second-feet March 20, 1910.

WINTER FLOW. -Stage—dlscharge relation seriously affected by ice; flow ewtunabed
by observer.

Diversions,—About 5,000 acres of land are partly urlgataed from Willow Creek above
station; entire summer flow is diverted.

ACCURACY.——Stage-discha.rge relation not permanent; affected by ice November 15
to February 13. 'Three poorly defined rating curves used, October 1 to November
14, February 14 to April 15, and April 20 to June 19. Mean daily gage heights
obtained by inspecting recorder graph. Daily discharge ascertained by soplying
mean daily gage heights to ratings tables. Records poor.

Discharge measurements of Willow Creek near Malheur, Oreg., during the year ending
Sept. 80. 1915.

Gage Dis- Gage | Dis-
Date. Made by— hefght. | charge. Date. Made by— | height. | charge.
Feet. Sec ﬁ : Feet. | Sec. ft.
-Mar, 12| C. G, Paulsen.. 273 Apr. 27 H.K Donnelly 2.47 2.0
17 145 8y T feeern 2.1
Apr. 8 5.6 1| July 101..... do... a5
e Estimated.

Daily discharge, in second feet, of Willow Creek near Malheur, Oreg., for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Feb, | Mar. | Apr. | May. | June.
1.6 6.3 12 10 5.4 6.0
1.9 6.3 13 11 5.6 6.0
2.8 6.3 17 12 6.7 6.7
2.4 6.3 |. 17 12 6.9 8.0
2.7 6.5 |. 14 12 5.1 6.0
2.9 6.5 13 10 2.4 4.7
3.0 6.7 13 7.2 1.8 3.3
3.0 6.7 (. 13 5.5 1.8 3.0
3.0 6.7 |. 13 5.3 1.8 2.1
3.3 7.2 |. 13 4.9 2.4 1.6
3.6 7.8 13 2.9 2.8 1.2
3.8 8.5 13 1.6 12 1.6
4.0 9.0 13 1.1 23 1.8
4.1 9.0 . 14 .8 20 ‘1.8
4.3 . caeann 17 .6 17 1.8
4.0 16 .5 13 1.4
4.4 15 .5 13 1.1
4.4 1. 14 .5 14 v .8
4.4 14 .b 13 .6
4.4 13 B 12 e,
4.4 13 1.1 12
5.9 13 2.5 17
5.9 13 4.7 20
5.6 13 6.0 19
5.6 12 4.7 16
5.6 11 2.5 12
5.9 10 1.8 11
5.9 12 2.5 12
5.9 |. 13 3.6 13
6.1 |. 12 6.7 11
6.1 1 Jeeeenens 8

Nore.—Discharge estimated as follows: Nov. 15-30, 5 second-feet; Dec. 1-14, 4 second-feet; JDec, 15-31,
2.5 second-feet; Jan. 1-13, 4 sexond-feet; Jan, 14-31, 4 second-feet; Feb, 1-12, 11 second- teet Apr, 16-19
0.5second-foot; June 20—30 0.4 second-foot. DIscharge also interpolated for many single da; Tractically
no flow July to September.
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Monthly discharge of Willow Creek near Malheur, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off 1, ooy
Month. (total in g

racy.
Maximum.| Minimum. | Mear, | 3¢refeet).
421 259 | C.
5.99 356 | O,
3.18 196 | D.
412 272 | D.
12.4 689 | C.
13.3 818 | B.
453 210 | C.
107 658 | C.
2.13 127 | D.

PAYETTE RIVER NEAR HORSESHOE BEND, IDAHO.

Location.—Insec. 14, T. 7N., R. 2 E., 100 feet east of the tracks of the Idaho Northern
branch of the Oregon Short Line Railroad, and 1% miles nortl ~ast of Horseshoe
Bend, Boise County.

DRAINAGE AREA.—2,160 square miles at present site (measured or topographic and
Land Office maps).

RECORDS AvarLABLE.—May 3, 1912, to September 30, 1915, at preseut site; February
3, 1906, to November 22, 1912, at old site in sec. 2, 2 miles farther upstream. Two
small creeks enter on left between the two stations.

Gace.—Barrett and Lawrence water-stage recorder on right bank about 200 feet above
the railroad crossing; inclined staff on right bank at former sit>. 8. H. McAllis-
ter, observer.

DiscHARGE MEASUREMENTS.—Made from a cable about 200 feet below the gage.

CHANNEL AND CONTROL.—Bed consists of cobbles and coarse grave' with a few large
rocks. Control practically permanent:

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,
5.76 feet at noon May 19 (discharge, 9,380 second-feet); minimun- stage, 1.00 foot at
10 p. m. August 31, and 2 a. m. September 1 (discharge, 751 second-feet).

1906-1915: Maximum stage recorded, 11.5 feet (on original gage) June 7, 1909
(discharge, 19,500 second-feet); minimum stage recorded Augu+t 31 and Septem-
ber 1, 1915.

WINTER FLOW.—Stage-discharge relation seriously affected by ice; flow estimated by
comparison with Boise River records, and from weather records.

Diversions.—QOnly a few small ranch diversions are made above the station; record
gives practically the total flow from the upper Payette basin.

REecuratioNn.—None.

Acecuracy.—State-discharge relation permanent; affected by ice December 16 to
February 12. Rating curve well defined. Mean daily gage heights obtained by
inspecting recorder graph. Daily discharge ascertained by applying daily gage
heights to rating table. Open-water records excellent, winter records fair.

CooPERATION.—Gage-height record furnished by the Electric Investment Co.

Discharge measurements of Payetie River near Horseshoe Bend, Idako, during the year
ending Sept. 30, 1915. -
[Made by G. C. Baldwin.]

Ga; Dis-
Date. . heigfl%. charge.
Feet. Sec.-ft.
JUNE 8. L tiienaeenaniiticiitciotiectecacrennacacatetassatccnrassacsasrconsssannnans 4.20 5,450
113 % TN eeesenanans 1.22 914
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Daily discharge, in second-feet, of Payette River near Horseshoe Bend, Idaho, for the year
ending Sept. 30, 1915.

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

950 7,970 | 2,600 { 1,310 | 770

958 8,220 | 2,450 { 1,310 | 936

1,090 7,720 | 2,300 | 1,240 | 906

1,120 7,240 ( 2,150 [ 1,190 | 862

1,100 6,520 | 2,080 | 1,150 | 842

1,060 6,280 | 2,220 1 1,120 |  s08

1,060 6,050 | 2,450 | 1,120 | 795

1,060 5,810 | 2,600 | 1,110 | 789

1,050 5,700 | 2,600 | 1, 782

1,040 5,470 | 2,680 | 1,060 | 789

1,100 5,240 | 2,450 | 1,030 | 789

1,120 5,010 | 2,300 | 1,010 | 814

1,110 4,790 [ 2,150 | 1,010 | 862

1,090 4,470 | 2,010 | '998| 800

1,070 4,260 {1,050 | 99| 8%

1,060 4,060 | 1,880 | 974 | 862

1,070 3,060 | 1,820 | 958 | 848

1,300 3,860 | 1,760 | 943 | 828

3,860 | 1,700 | 906 | 814

3,760 | 1,610 | 890| 814

3,660 | 1,620 883| 808

3,470 { 1,510 | 869 | 801

3,380 | 1,470 | 862 789

3,290 | 1,420 | 869 | 789

3,200 | 1,400 | 855 789

7,480 | 3,380 | 1,330 | 842| 782

7,000 [ 3,200 | 1,330 | 828 | 898

7,000 | 2,930 | 1,310 | 808 | 876

7,480 [ 2,850 [ 1,200 | 801 848

7,430 | 2,680 | 1,260 | 795| 828

7,480 |..L.... 10200 770 [eeeens

\
NOTE.——Discharge estimated, because of ice, from weather records and by comparison with records of flow

of Boise River as

feet. Discharge interpolated Dee. 1, May 2, 3, July 2 and 3 for lack of gage heights.,

ollows: Dec. 16-31, 800 second-ieet; Jan. 1-31, 950 second-feet; Feb. 1-12, 1,000 second~

Monthly discharge of Payette River near Horseshoe Bend, Idako, for the year ending Sept.

30, 1915.
[Drainage area, 2,160 square miles.]
Discharge in second-feet. Run-off.
< Accu~
Month. Depthin
Per 5 racy.
. - incheson | Total in
Maximum. | Minimum.| Mean. sg]lg‘;\exe ainage | acre-feet.
g area.

1,640 950 1,220 0. 565 0.651 75,000 | A.
1,340 1,010 1,190 . 551 .615 70,800 | A.
1,120 {oeennn. ... 859 . 398 . 459 52,800 | C.
............. recacmsrrnee 950 . 440 . 507 58,400 | D,
1,120 [ooeoaae.... 1,020 .472 .492 56,600 | B.
2, 850 998 1,500 .694 . 800 92,200 | A.
5,470 2,680 4,070 1.88 2.10 242,000 | A.
9,220 3,760 6,510 3.01 3.47 400,000 | A.
8,220 2,680 4,750 2.20 2.46 283,000 | A.
2, 680 1,260 1,900 .880 1.01 117,000 | A.
1,310 770 986 . 456 . 526 60,600 | A,
936 829 .384 428 49,300 | A.

The year. .....ceee... 9,220 770 2,150 .995 13.5 1, 560, 000

Nore.—See foot note te table of daily discharge.
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NORTH FORK OF PAYETTE RIVER AT LARDO, IDAHO.

~ LocarioN.—In sec. 8, T. 18 N., R. 8 E., about one-fourth mile below Lardo, Boise
County, and the outlet of Big Payette Lake. No tributaries enter between the
lake and the gage.

Dramvaee ARrEA.—I131 square miles (measured on topographic anc' Land Office maps)

RECORDS AVAILABLE.—September 1, 1908, to September 30, 1915.

Gaee.—Inclined staff on left bank mstalled July 25, 1911; read caily by Neal Boyd-
stun. Original temporary gage (used Sept. 1 to Oct. 8, 1908) was about 1 mile
below site of present gage; permanent vertical staff gage (used umtil July 25,
1911) was installed October 14, 1908, on left bank about 30 feet below present
site. Gage datum unchanged since October 14, 1908.

DiscEArGE MEASUREMENTS.—Made by wading or from cable ene-half mile below
gage.

CHANNEL AND coNTROL.—Bed of stream and control consists of cobbles and gravel;
slightly shifting.

ExTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.8 feet at 7.30
a. m. May 23 (discharge, 1,300 second-feet); minimum stage recorded, 1.55 feet
September 25 to 30 (discharge, 19 second-feet).

1908-1915: Maximum stage recorded, 7.5 feet June 5, 1909 (discharge, 4,250
second-feet); minimum stage recorded 1.1 feet October 21 and 22, 1911 (discharge
3 second-feet).

WINTER FLOW.—Stage-discharge relation not affected by ice, preﬂumably because of
the proximity of the station to Big Payette Lake.

Diversions.—None above station.

ReeuraTiON.—None.

Accuracy.—Stage-discharge relation changed during April, 1915; not affected by
ice. Two well-defined rating curves used, October 1 to Ap-il 3 and April 9 to
September 30. Gage read to quarter-tenths once daily. Deily discharge ascer-
tained by applying daily gage heights to rating table. Records excellent.

Discharge measurements of North Fork of Payette River at Lardo, Idaho, during the year
ending Sept. 30, 1915.

[Made by G. €. Baldwin.]

Gage Dis-
Date. height. | charge.
i
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Daily discharge, in second-feet, of North Fork of Payeite Ri‘vér at- Lardo, Idaho, for the
) year ending Sept. 30, 1915. '

Day. Oct. | Nov. | Dec. § Jan. | Feb. | Mar. { Apr. | May. | June. [ July. | Aug. | Sept.
68 68 731 121 | 1,150 | 1,180 { 271 108 62
88 68 70 124 | 1,040 | 1,070 271 1056 66
68 68 70 128 '893| 1,040 ( 271 105 70
68 72 70 130] 794 | 9991 271 | 100 64
65 72 70 143 670 963 254 100 62
65 72 68| 1651 613) 928} 254} 100 58
65 72 68 178 841 893 251 95 53
65 72 68| 190 762| 8&6( 251 92 4
65 72 68| 203| 86| 794| 240 92 37
66 72 63| 218f 860| 731) 234 88 41
68 68 68| 234| 928| 670] 218 8 39
68 68 68 251 963 641 209 8 37
72 68 63| 308[1,040| 581 209 80 35
72 68 681 369 1,070 58| 203 80 34
72 72 70| 482} 1,070 | 558 189 K 32
72 72 70| 532| 999| 532 176 74 30
72 72 70 93| 57| 170 74 28
72 72 701 670 999 482( 166 70 27
68 72 73| 762 1,040 | 458| 146 70 26
68 72 73 860 | 1,070 435 132 66 A
68 72 73| 96811,150 1 4121 124 64 22
68 72 731,040 (1,220 { 390 118 64 22
65 72 77 | 1,070 | 1,300 iQO 118 62 22
65 72 77 11,070 | 1,220 69 {112 58 20
(] 72 77| 1,070 | 1,150 348 124 58 19
85 73 8411,000{1,070{ 32| 118 55 19
65 73 9211,070¢ "963{ 308| 118 53 19
65 73] 100 1,070 | 1,070 | 308} 118 £ 19
65 ....... 103 | 1,150 | 1,220 290 112 58 19
65 114 | 1,150 [ 1,220 | 200 [ 112 58 19
65 118 {eenee. 1,150 [eeee.d| 108 62 [ceaeuan

Nore.—Discharge interpolated Dec. 13, 14, Apr. 1, 2, and 4-8, for lack of gage-height record.

Monthly discharge of North Fork of Payette River at Lardo, Idaho, for the year ending
Sept. 80, 1915,

[Drainage area, 131 square miles.}

Discharge in second-feet. Run-off,
Aceu-
Month, Depth in
Per racy.
Maximum. | Minimum.| Mean. square igrc’a‘gsagg ;{;gg_%’a
. area.
>
October. ...... . 148 45 2 0. 559 0.644 4,500 | A.
November. 192 110 146 L 1.24 8,690 | A.
December- . . 126 68 90.5 691 .797 5,560 | A.
January..... . 72 65 67.3 514 .593 4,140 | A,
February.... . 73 68 711 543 . 565 3,950 | A.
arch....... . 118 68 76.7 585 . 674 4,720 | A.
April..eaes.. . 1,150 121 579 4.42 4.93 ,500 | B.
7NN o 1,300 613 | 1,000 7.63 8.80 61,500 | A.
June...cceeneas . 1,150 290 609 4.65 5.19 36,200 | A.
July....... . . 1 108 183 1.40 1.61 11,300 | A.
August...... . 108 53 77.1 589 .678 4,740 { B.
September.......... aseanses 70 19 | 35.6 .304 2,120 | B.
The year.....cceceuan 1,300 19 252 . 1.92 26.0 182;000
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NORTH FORK OF PAYETTE RIVER AT VAN WYCK, INAHO.

LocatroNn.—In sec. 26, T. 14 N., R. 3 E., at the river bridge half a mile north of Van
Wyck, Boise County, and 1} miles west of Crawford. Willow Creek, a small
stream, enters from the south half a mile below.

DRAINAGE AREA.—5H86 square miles (measured on topographic and Land Office maps)

REcorps avamLaBLE.—January 1, 1912, to September 30, 1915. Gaze heights January
1 to August 7, 1912, were derived from private records from comparative gage
readings; daily discharge not determined prier to June 20, 1¢12.

Gage.—Vertical staff spiked to the downstream side of the secord pier from right
end of bridge; read by L. S. Kimball. Gage used August 8, 1912, to May 4, 1913,
was vertical staff at same location and reading 0.6 foot higher than present gage.

DiIscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND cONTROL.—Bed consists of rock overlain by sand aund gravel; control
somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.8 feet May 21
and 22 (discharge, 3,900 second-feet); minimum stage recordel, 1.6 feet August
31 and September 10 to 12 (discharge, 139 second-feet).

1912-1915; Maximum stage recorded 9.1 feet June 1 and 2, 1913 (discharge,
8,140 second-feet); minimum stage recorded 1.6 feet August 31 and September
10 to 12, 1915 (discharge, 139 second-feet). )

Winter FLOW.—Stage-discharge relation seriously affected by ice; flow estimated
from observer’s notes, weather records, and by comparison with the records at
-other stations in the Payette and Boise drainages.

DiversioNs.—Practically no diversions made above station.

RecuraTioNn.—None.

Accuracy.—Stage-discharge relation changed during winter; affected by ice Decem-
ber 1 to March 24. Two fairly well defined rating curves used. one October 1 to
November 30, the other March 25 to September 30. Gage road to half-tenths
once daily; gage heights somewhat uncertain during low stages. Daily discharge
ascertained by applying daily gage heights to rating tables, except during period
for which stage-discharge relation was affected by ice. Records good April to
July; fair for October, November, August, and September; poor for winter
months.

CooPERATION.—Gage-height record furnished by L. 8. Kimball,

' Discharge measurements of North Fork of Payette River at Van Wyck, Idako, during the
year ending Sept. 30, 1915.

{Made by G. C. Baldwin.]

G Dis- '

Date, heiag%et. charge.

Feet. Sec.-ft.
JUNe 1. ..o cieiriecataceneneniccncasetnconecsccosnsssssussnnsmercsssasarassannannsse 3.82 1,440
L 1 OSSR 1.60 139
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Daily discharge, in second-feet, %Noﬂh Fork of Payette River at Van Wyck, Idaho, for
year ending Sept. 30, 1915.

\

Day. Oct. Nov. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
316 775 | 2,060 | 2,910 711 205 175
298 775 | 2,060 | 2,780 650 295 194
298 775 | 2,080 | 2,650 502 295 194
208 841 | 2,060 | 2,650 592 205 194
208 841 |, 1,950 | 2,400 564 295 175
208 41| 1,840 | 2,200 536! 205 175
298 909 | 1,640 | 2,170 483 274 175
298 909 | 1,550 | 2060 483 274 175
298 979 | 1,550 | 1,840 433 274 157
208 979 | 1,640 1,740 433 | 274 139
208 436 |........] 1,050 | 2,060 | 1,740 433 274 139

1 298 436 |..o..o.. 1,050 | 2,400 | 1,640 433 274 139
298 436 | ...... .| 1,050 | 2,650 | 1,550 433 253 175
281 436 |..... -l 1,130 | 2,650 | 1,460 433 253 175
281 414 ool 1,130 | 2,650 | 1,460 385 253 175
281 414 ... 1,130 2,780 1,370 385 253 175
964 LK '210 | 3,040 | 1,370 385 | * 253 194
264 414 ...l N 3,180 | 1,290 385 253 194
264 414 L.o0o00| 1,200 | 3,460 | 1,200 362 253 194
264 414 |...e....| 1,370 | 3,600 | 1,200 362 233 194
264 3,900 | 1,210 362 233 175
208 | - 3,000 | 1,200 339 233 175
298 3,600 | 1,210 339 233 175
334 3,320 | 1,130 339 194 194
373 3,180 | 1,130 339 194 194
414 3,180 | 1,050 339 194 194
457 3,040 79 339 194 194
457 2,910 339 175 175
457 , 2,780 841 339 175 175
457 373 715 1,950 | 2,910 775 317 175 157
457 |eceucenn 775 |eceeaans] 3,040 |ceencnas 317 139 fieee... .

Nore.—Discharge estimated, because of ice, from weather records and by comparison with resords of
flow at other stations as follows: Dee. 1-31, 260 second-feet; Jan. 1-31, 285 second-feet; Feb 1-28, 320 second

fest; Mar. 1-24, 400 second-feet.

Monthly discharge of North Fork of Payette River at Van Wyck, Idaho, for the year ending

Sept. 30, 1915.

[Drainage area, 586 square miles.]

Discharge in second-feet. Run-off,
Month. Depth in Accu-
Per : : racy.
: . incheson | Totalin
Maximum. | Minimom. | Mean. sglage drainage | scre-feet. .
" area.

324 0.553 .638 19,900 | C.

422 720 .803 25,10C | C.

260 444 .512 16,000 | D,

285 .486 . bﬁg 17,500 | D,

320 .546 . 56! 17,800 | D,

474 . 809 .933 29,100 | D.

1,260 2.15 2.40 75,000 | B.

2,670 4.56 5.26 164,000 | B.

1,620 2.76 3.08 96,400 | B,

425 .725 .836 26,100 | B.

244 .416 ~480 15,000 | C.

177 .302 .337 10,500 | C,

The year...ceecaeueee. 3,900 139 708 1.21 16.4 512, 00¢

Nore,—See footnote to table of daily discharge,
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LAKE FORK OF PAYETTE RIVER NEAR McCALL, IDAHO.

LocaTion.—In sec. 13, T. 18 N., R. 3 E., at the Waine ranch, one-fourth mile below
outlet of Little Payette Lake and 3 m.lles east of McCall, Boise Ccunty No tribu-
taries between lake and gage.

DRAINAGE AREA.—Not measured.

REcorps AvAmasLE.—September 28, 1909, to October 17, 1914, vhen station was
discontinued.

Gage.—Vertical staff on left bank; installed November 4, 1910, replacing original
vertical staff at the same site and datum; read by Arne S. Maki.

D1scHARGE MEASUREMENTS.—Made by wading or from cable about 207 feet below gage.

CHANNEL AND coNTROL.—Bed composed of fine gravel. Control is a rough diversion
dam about one-fourth mile below gage.

EXTREMES OF DISCHARGE.—Maximum stage recorded October 1-17, 1.35 feet October 4
(discharge, 52 second-feet); minimum stage recorded, 1.0 foot October 13 (dis-
charge, 28 second feet).

, 1909-1914: Maximum stage recorded 6.1 feet May 28, 1913 (discharge, 1,900
second-feet); minimum stage recorded 0.30 foot September 30, 1911 (discharge,
5 second-feet). .

WiINTER FLOW.—Stage-discharge relation unaﬁected by ice.

DiversioNs.—None above station.

REeguraTioN.—None.

Accuracy.—Daily discharge ascertained by applying gage height: to well-defined
rating curve. Records good.

Daily discharge, in second-feet, of Lake Fork of Payette River near McCall, Idako, for the
month of October, 1914.

=3
.
g
(=]
8

Day. Oct. Day. Oct.

WEISER RIVER NEAR WEISER, IDAHO.

Locatron.—In sec. 25, T. 11 N, R. 4 W., 2 miles below mouth of Crene Creek, 5 miles
above Mann Creek, and 10 miles above Weiser, Washington Couvnty, at about the
same gite as station discontinued in 1904.

DRAINAGE AREA.—Not measured.

REcorps AvamasLe.—December 6, 1894, to December 31, 1904; O-:tober 7, 1910, to
December 31, 1914, when station was discontinued.

Gace.—Inclined staff on right bank beside the Pacific and Idaho Morthern Railroad
track; installed December 12, 1911, and used since January 1, 1912; read by
J. R. Derig. Records in 1910 and 1911 are referred to an inclired staff on right
bank about 1 mile below present site; no known relation between datum of
present gage and that of gages used previously.

D1SCEARGE MEASUREMENTS.—Made by wading or from cable at site of old gage 1 mile
downstream,

CHANNEL AND coNTROL.—Bed composed of rock and coarse gravel. Conirol practi-

. cally permanent. One channel at all stages. Banks high, clean, a.nd not subject
to overflow,
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EXTREMES OF DISCHARGE.—Maximum stage recorded October 1 to December 31, 1914,
5.4 feet November 17 (discharge, 450 second-feet); minimum stage recorded
4.6 feet November 28 (discharge, 61 second-feet).

1894-1914: Maximum stage recorded 9.20 feet May 5, 1896 (discharge, 17,900

second-feet); minimum stage recorded 0.20 foot, August 21, 1898 (discharge,
10 second-feet).

WinTER FLOW.—Stage-discharge relation not seriously affected by ice.

Diversions.—Some small diversions are made from the main river above the station.
Large diversions are made from storage reservoirs on Lost and Crane crecks.

RecuraTion.—None.

Accuracy.—Gage read to hundredths daily. Rating curve well defined. Records
good.

Daily discharge, in second-feet, of Weiser River mear Weiser, Ideho, for the period
Ociober to December, 1914.

Day. . Oct. | Nov. { Dee. Day. Oct. (Nov. | Dec Day. Oct. | Nov. | De¢
179 | 197 206 316 120
152 | 183 120
140 | 197 190 216 120
140 | 206 175 206 120
128 | 160 160 206 120
120 | 183 160 211 120
120 | 450 160 216 104
206 | 405 | 146 61 87
248 | 360 133 110 87
316 | 316 120 160 3'77

Nore.—Discharge determined from a well-defined rating curve except.as follows: Estima‘ted Nov. 21,
on account of apparent effect of ice; interpolated, for lack of gage heights, Oct. 11, Nov. 2, 18. 19, 22, 26, 29,
Dec. 6, 13, 14, 18, 19, 22, 25, 27, 29, and 31.

Monihly discharge of Weiser River near Weiser, Idaho, for the period October to
- December, 1914. ,

Discharge in second-feet.
Rurcofl ...
Month. (totgzl in racy
Maximum. | Minimum. | Mean, | 2Cre-feet).
193 11,900 | B.
222 13,200 | B.
158 9,720 | C.
.......... 31800 |

CRANE CREEK NEAR MIDVALE, IDAHO.

LocaTioN.—In sec. 19, T. 12 N., R. 2 W, 300 feet below dam of Crane Creek Irriga-
tion Co.; and 12 miles southeast of Midvale, Washington County. No tributaries
between dam and station; Last Chance Creek enters 3 short distance below.

DRAINAGE AREA.—269 square miles (measured on topographic maps).

REecorps AVAILABLE.—OQctober 30, 1910, to September 30, 1915.

GaceE.—Staff on right bank in three vertical sections and one inclined section; read
by Gilbert Thornton, gate keeper at the dam. .

DiscHARGE MEASUREMENTS.—Made by wading or from a cable 20 feet above gage.

CHANNEL AND cONTROL.—Bed composed of lava rocks and coarse gravel; very rough.
Control practically permanent. Banks very brushy.

45725°—18—wsp 418——11
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EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.9 feet May 19-29
(discharge, 629 second-feet); gates at dam closed January 1 to April 17, and dis-
charge during this'period assumed as zero.

1910-1915: Maximum stage recorded, 8.9 feet December 3, 1910 (discharge,
4,240 second-feet). Zero flow reported at various times when gates at dam were
closed.

WINTER FLow.—Stage-discharge relation not affected by ice; open water rating
curve assumed applicable in December. The comparative freedom from ice at
this station is probably due to the proximity of the station to the reservoir.

DiversioNs.—No large diversions above the gage. Flood waters are impounded in
the storage reservoir of the Crane Creek Irrigation Co. just above the gage. The
record of flow at the station shows only the amount of water discl arged from the
reservoir and does not necessarily represent the true flow of Crane Creek.

RecurartoN.—Flow completely regulated by gates at dam. Wher the gates are
closed the flow has been considered as zero, but there may be som- slight seepage
which is thns unaccounted for.

Accuracy.—Stage-discharge relation practically permanent; not affected by ice.
Rating curve fairly well defined. Gage read to tenths once daily. Gage height
record fair. Daily discharge ascertained by applying daily gage heights to rating
table. Records fair.

Discharge measurements of Crane Creeck near Midvale, Idaho, during the year ending
Sept. 30, 1915.

[Made by A. W. Harrington.]

Gage Dis-
Date. height. | charge,
Feet. Sec.ft.
2.67 é. 2
2.20 16.9

Daily discharge, in second-feet, of Crane Creek near Midvale, Idaho, for the year ending
- Sept. 30, 1915.

Day. Oct, | Nov. | Dec. | Apr. | May. | June, | July. | Aug. | Sept
30 30 102 - 53
30 30 10° 53
30 30 10° 53
30 30 10° 53
16 0| 10 53
6 30 10 53
6 30 b3 53
6 30 8 53
6 72 8 53
6 72 8 53
6 72 & 53
6 72 -] 53
6 83 8 53 |.
6 83 R 53
6 83 5 53
6 81 " & 53
6 83 53 53
89 83 . B8R 53
629 83 50 53
629 83 53 53
629 83 5% 53
629
629

88
88

£3888
55553

80’
T
.
.
.
.
.
.
.

NortE.—Gates at dam were closed Jan. 1 to April 17; discharge assumed as zero altlrouzh there may have
been some seepage. Discharge interpolated Oct. 1-3, Sept. 17, 18, 20, 21, and 23-30. Dscharge estimated
as follows: Aug, 22 to Sept. 1, 53 second-feet; Sept: 3-8, 30 second-feet; éapt. 10-13 and 15, 45 second-feet.
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Monithly discharge of Crane Creek near Midvale, Idaho, for the year ending Sept. $9, 1915,

Discharge in second-feet. Run-of .
Month. (totalin {2000
Meximum.| Minimum. | Mean, | 8cTedfes™:.
24 35.7 2,200
37 37.0 2,200 | C,
37 37.0 2,980
0 0.0 0
0 0.0 0
0 0.0 0
0 11.1 660 | D,
6 235 14,400 | B.
30 74.9 4,460 | B.
37 67.8 4,170 | B.
53 53.0 3,260 | C.
6 21.6 1,290 | D,
0 48.3 34,900

No1E.—See footnote to table of daily discharge.
NORTH FORK OF BUBRNT RIVER AT AUDREY, OREG.

LocatioNn.—In sec. 31, T. 11 S., R. 37 E., at Audrey post office, Baker County,
one-fourth mile below mouth of Chma Creek, and 9 miles south of Whitney,
Baker County.

DrAmNAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 15 to September 30, 1915.

Gaor.—Vertical staff nailed to large willow tree on right bank, 200 feet below the
post office; read by Charles Davidson.

Di1scHARGE MEASUREMENTS.—Made from foot ]og at gage or by wadmg

CHANNEL AND CONTROL.—Gravel; shifting only in floods. Banks may be cu® durmg
high water.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 2.70 feet March 29 (dirharge,
460 second-feet); minimum stage recorded, 0.02 foot August 21-22 (discharge, 0.3
second-foot).

' WinteR FLow.—Stage-discharge relation affected by ice two or three months.

DiversioNs.—An area of 910 acres is irrigated from North Fork above the station, and
two ditches take water out about a mile above the station, one diverting around the
gage.

Accuracy.—Stage-discharge relation practically permanent. Rating curve fairly well
defined below 200 second-feet; not defined above. Gage read to quarter-tenths
once daily. Daily discharge ascertained by applying daily gage heights to rating
table. Records good except for low water, for which they are fair.

CoorerarioN.—Field data furnished by the State Engineer of Oregon.

Discharge measurements of North Fork of Burnt River at Audrey, Oreg., during the year
ending Sept. 30, 1915.

Date. Date. Made by— ,h‘ji"gﬁl ch]gg&
Sec.-t.
Mar. 15 June 17 8.2
Apr. 18 July 6 3.7
27 Aug, 20 .3

May 27

& Stage-discharge relation affected by ice,

'
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Daily discharge, in second feet of North Fork of Burnt River at Audrywy, Oreg., for the
year ending Sept. 30, 1915.

Day. Mar. | Apr. | May. { June. | Ju'y. | Aug. | Sept.
50 35 320 2.5 1.2
66 35 3.0 1.5 1.2
50| 33 3.0 1.5 1.2
50 33 3.0 1.5 1.2
50 33 3.0 1.5 .8
47 25 3.0 1.2 .8
35 15 3.0 1.2 .8
35 10 3.5 1.2 .8
35 10 17 1.2 .8
35 10 1 1.2 1.5
50 10 6.5 1.2 1.5
63 10 3.5 1.2 1.5
63 10 3.5 7 1.2 15
100 10 3.5 1.2 3.0
68 10 6.0 1.5 3.0
81 10 6.0 1.5 3.0
70 9 6.5 1.5 3.0
70 9 6.5 1.5 3.0
70 9 8.0 1.5 3.0
63 6.5 3.5 L5 3.0
50 6.5 3.5 .3 3.0
66 6.5 3.5 .3 3.0
63 7.0 3.5 .8 3.0
50 6.0 3.5 .8 3.0
50 6.5 3.5 .8 3.0
47 7.0 3.5 .8 3.0
47 3.5 3.0 .8 3.0
47 3.0 3.0 .8 3.0
50 3.0 3.5 1.2 3.0
50 3.0 3.5 1.2 3.0
35 leennann 3.0 1.2 |eaeeen..

Nore.—Discharge Mar. 15-16 estimated because of ice.

Monthly discharge of North Fork Burnt of River near Audrey, Oreg., for the year ending
Sept. 80, 1915.

Discharge in second-feet.
Run-off |y .00
Month. (total in racy.
Maximum. | Minimum. | Mean | 26re-fest).
MATER 1531« oo e e e T 460 40 137 4,620 | B.
gﬁ] ..................... .. 208 25 80.8 5,340 | B.
Ve aamamme e 100 35 55.0 3,380 { A.
June. . .eovenie e 35 3.0 12.8 762 | A.
July.... 10 3.0 4.29 264 | B.
August... 2.5 .3 1.20 74 | C.
September 3.0 .8 2.19 130 | C.
The period.. feeeencennenaaman SRR (PPN PRI P oun 14,600

BURNT RIVER NEAR HEREFORD, OREG.

Location.—In sec. 25, T. 12 S., R. 36 E., about one-fourth mile below mouth of
canyon which separates valley around Hereford from that around Unity, 3 miles
below junction of North and South forks, and 5% miles west of Hereford, Baker
County.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.-—March 16 to September 30, 1915.

Gaee.—Vertical staff on left bank; observer, T. B. Van Cleave.

DiscEARGE MEASUREMENTS.—Made by wading er from planks about one-fourth mile
above gage during high water.
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CHANNEL AND CONTROL.—Gravel; fairly permanent. Banks subject to overflow
below gage and above control in extremely high water.

ExTREMES OF DISCHARGE.—Maximum stage recorded, 3.25 feet March 29 (dicharge,
353 second-feet); minimum stage recorded, —0.05 foot August 24 (discharge, 2.5
second-feet).

Winter FLow.—No record for period when stream was frozen.

Diversions.—A total area of 7,000 acres is irrigated from the forks of Burnt River
above the station.

Recuration.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating cu-ve well
defined between 2 and 125 second-feet. Gage read twice daily. Daily dis-
charge ascertained by applying mean daily gage heights to rating table. Records
good for medium stages; fair fpr high and low water.

CoopreraTiON.—Field data furnished by State engineer of Oregon.

Discharge measurements of Burnt River near Hereford, Oreg., during the yecr ending

Sept. 30, 1915.

e | Dis- Gage | Dis

Date. Made by— beight. | charge. || D3t Made by— elg t. charge.
Feet, | Sec.
Mar. 16 .30 9
Apr. 12 12| . se
27 —05| 28

June 5

Daily discharge, in second-feet, of Burnt River near Hereford, Oreg., for the yewr ending
Sept. 80, 1915.

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

41 43 6 5 5

46 43 7 5 5

43 36 7 5 5

36 35 5 7 5

36 31 [ 6 5

30 18 5 5

30 18 7 5

28 14 8 6

28 12 7

30 14 6

40 12 6

51 17 7

64 16 7

95 12 8

82 11 7

75 10 7

7 9 8

68 8 8

66 7 7

56 6 7

21. s 8 7
22. 9 7
23, 7 7
24, 5 6
25. 62 5 7
2. . 5! 6 .3 T 7
27.. 4«% 7 |3 PO 7
28.. g 7 Bleeranans 8
2., 7 L R 8
30.. 40 5 | 3 IO 7
31 [ 3 P 22 i

Norte.—Discharge for Aug. 6-31 estimated 3 second-feet because of inaccurate gage readings.
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Monthly discharge of Burnt River near Hereford, Oreg., for the year ending Sept. 30, 1915,

i d-feet.
) Discharge in second-feet. Run-off con
Month. (total in racy.
Maximum.| Minimum. | Mean, | 3cre-feet).
March 16-31 . uuueecicnrnaeiiiraccencenacancannannan 300 % 148 g,'mo B.
April....... L LI 233 18 9.3 ,490 | B.
95 28 51.1 3,140'| A.
43 5 u.6 869 | B,
2 5 8.0 492 | B,
T leveococaces- 3.4 209 | C.
8 5 6.6 393 | B.
The period. «.aueemieeioeaeeeenrannnnaaafeocaracacerafeccnccnaecafonacanean. 15,300

>
BURNT RIVER AT BRIDGEPORT, OREG.

Location.—In sec. 25, T. 12 8., R. 41 E., at highway bridge, about 250 yards north
of Bridgeport post office, Baker County, above Auburn and Clarks creeks.

DpamvaGe aArEA.—Not measured.

Recorps avamaBLe.—March 11 to September 30, 1915.

Gage.—Vertical staff on left bank, 30 feet above highway bridge. Charles Wendt,
observer.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CONTROL.—Gravel; probably shifting in floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded, 4.45 feet March 31 (discharge,
318 second-feet); minimum stage, 1.18 feet September 18-22, 24, and 25 (dis-
charge, 0.9 second-foot).

WmteEr FLow.—No records for periods during which stream was froren.

Diversions.—14,600 acres are irrigated above the canyen, the entrance of which lies
about 2 miles below the station.

RecuraTION.—None.

Accuracy.—Stage-discharge relation practically permanent. Ratin~ curve well de-
fined below 150 second-feet. Gage read to quarter-tenths once daily and twice
daily during floods. Daily discharge ascertained by applying daily gage heights
to rating table. Records good except for extremely low stages, for which they are
fair,

CoopreraTION.—Field data furnished by State engineer of Oregon.

Discharge measurements of Burnt River at Bridgeport, Oreg., during the year ending Sept.

30, 1915.
T
- Gage | Dis-

Date. Made by- height.| charge. Date.
Feet. | Secft ,

Mar. 11 2.49 71. June 1

1 2.95 m 1

.ﬁpr. 12 2.60 73.7 || July 10 ..

ay 6 + 1.80 16.8 || Aug. 21
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Daily discharge, in second-feet, of Burnt River at Bridgeport

Sept. 30, 1915.

167

Oreg., for the year ending

Day. Mar, | Apr. | May. | Jume. | July. | Ave. | Sept.
....... . 248 25 4 117 2.5 2.2 1.0
- 234 22 48 2.5 2.2 1.0
P 220 17 43 2.5 2.5 - LO
cevennss 278 17 42 ‘2.5 2.5 L0

262 17 42 2.5 1.8 L0
234 17 22 2.8 1.8 1.0
199 17 17 2.8 1.8 1.0
178 16 11 3.2 1.8 1.0
140 17 9 3.2 L8 1.0
117 17 9 3.2 1.8 1.0
106 22 5.6 2.5 1.8 1.0
66 22 6 2.5 L8 1.0
62 85 5 2.5 1.3 1.0
58 117 6 2.5 © 1.3 1.0
58 119 6 2.5 L3 L0
35 122 6 2.5 1.3 1.0
28 108 4 2.5 1.0 L0
25 106 5 2.6 L0 .9
2 104 4 2.5 Lo .9
2 5 4 2.5 L0 .9
2 93 4 2.5 1.0 9
9 85 4 2.5 1.0 .9
6 85 4 2.2 1.0 1.0
6 85 3.7 2.2 L0 .9
6 90 4 2.5 Lo .9
6 77 4 2.5 L0 1.0
6 66 4 2.5 1.0 1.0
6 66 3.7 1.8 1.0 1.0
17 58 3.2 1.8 Lo 1.0
28 54 3.2 2.5 L0 1.0
........ [ 25 1.0 fiecannnn

Monthly discharge of Burnt River at Bridgeport, Oreg., for th

e year ending Sept. 30, 1915,

Discharge in second-feet.
Rur-off '
Month. {tote) in ‘}.fg;,‘:

Maximum.| Minimum. | Mean, | 8re-feet).
March 11-31 . . ..i e e e ceeaceeeee e aaanas 318 6 136 5,670 | B.
April....... remmreaeanas eemeereteeacseasrarraaanan 278 ES 80,7 ,340 | B.
122 6 61.1 3,760 | A.
117 3.2 15.0 893 | B.
o HIE I
Beptember..... . .11 1IIIIIIIIIIIIIIIIIIIIIIIN 1.0 9 .98 58 | C.

The period....cc.cuereneans PR RPN RPN SR feneeenane 18,000
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MIDDLE FORK OF BURNT RIVER NEAR AUDREY, ORE@.

Location.—In sec. 22, T. 12 8., R. 36 E., 4} miles above mouth, 8 miles southeast
of Audrey post office, and 8} miles northeast of Unity, Baker County.

DramvageE ArEA.—Not measured.

RECORDS AvAamLABLE.—March 15 to September 30, 1915.

Gaage.—Vertical staff nailed to willow tree on right bank, 600 feet below house of
V. H. Campbell, observer.

DiscuarGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Gravel and tree roots; somewhat shifting.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.45 feet March
27 to April 2 (discharge, 4.3 second-feet); minimum stage recorded, 0.60 foot
July 28 to September 30 (discharge, 0.4 second-foot).

WinTeER FLOW.—No records. ’

DiversioNs.—One ditch diverts water about a mile above the gage and irrigates
about 100 acres.

Accuracy.—Stage-discharge relation not permanent. Two rating curves, each
fairly well defined, used March 15-27 and March 28 to September 30, 1915. Daily
discharge ascertained by applying gage heights to rating table. Records poor.

CoopreraTioN.—Field data furnished by State engineer of Oregon.

Discharge measurements of Middle Fork of Burnt River near Audrey, Oreg., during the
’ year ending Sept. 30, 1915.

Date. Made by— hﬁ%’ﬁ cl?alriz-e- Date. Made by— hgisé%g;. ch];;lze.
Feet. | Sec.-ft. ) Feet. | Sec.t.

Mar. 15 | C. G. Paulsen.......... 1.00 0.7 || May 5| H.X. Donnelly........ 1.15 L5
Apr. 10 | H. K. Donnelly........ 1.32 2.8 | July 13 |..... L .65 .5

Daily discharge, in second-feet, of Middle Fork of Burnt River near Audrey, Oreg., for the
year ending Sept. 30, 1915.

Day. Mar. | Apr. | May. | Jume. | Julr. | Aug. | Sept.

4.3 3.4 1.9 1.1 0.4 0.4

4.3 3.4 1.9 1.1 .4 4

3.6 3.4 1.9 1.1 .4 -4

3.6 3.4 1.9 1.0 4 .4

3.6~ 3.4 1.9 1.0 4 .4

3.6 el 10 4 ‘4

3.6 1.9 N .4 .4

2.8 1.6 .7 .4 .4

2.8 16 7 .4 .4

2.8 1. 1.6 7 .4 4

2.8 1.6 .17 4 .4

2.8 1.6. .7 .4 .4

2.8 1.6 .7 .4 4

2.8 1.6 .7 .4 .4

.7 2.8 1.6 .6 .4 .4

.7 2.8 1.6 .6 .4 .4

.7 2.8 1. 1.6 .6 .4 .4

7 2.8 1.6 .6 .4 .4

A4 2.8 1.6 .6 .4 .4

.8 3.1 1.6 .6 .4 .4

.8 3.1 2.6 1.6 .6 .4 .4

............. 1.0 3.1 2.6 1.6 .6 .4 .4

1.0 3.1 2.6 1.6 .6 .4 4

1.0 3.1 2.6 1.6 .6 .4 .4

1.1 31 2.6 1.6 .6 .4 4

1.1 3.1 2.6 1.6 .6 .4 .4

4.3 3.1 2.6 1.6 .6 .4 .4

4.3 3.1 2.6 1.6 .4 4 .4

4.3 3.1 2.6 1.6 .4 .4 .4

4.3 3.4 2.6 1.6 4 4 4
S DR %3 R 2.6 |eeensnn .4 4

Nore.—Discharge May 6-20 estimated at 3 second-feet beacause of missing gage heights.
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Monthly discharge of Middle Fork of Burnt River near Audrey, Oreg., for the year ending
Sept. 30, 1915.

Discharge in-second-feet.

Run-oft
Actu-

Mouth, -| (tota'in
leet). | TACY:

Maximum. | Minimum. { Mean.

reeeEia
AQLACEO

620

SOUTH FORK OF BURNT RIVER NEAR UNITY, OREG.

Location.—In the NW. } sec. 32, T. 13 S., R. 36 E., 100 feet below the mouth of
Elk Creek, and 8% miles southwest of Unity, Baker County.

DRrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—March 14 to September 30, 1915.

Gace.—Vertical staff on right bank; read about every other day in April an1 weekly
thereafter; gage reader, J. L. Hendricks.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Gravel with some rock at control; fairly permauent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.25 feet May 14
(discharge, 28 second-feet); minimum stage recorded, 0.82 foot April 28 (discharge,
12 second-feet), caused by diversion of water in Eldcrado ditch.

WINTER FLOW.—Stream does not freeze as most of the low-water flow comes from
springs.

DiversioNs.—An old mining ditch, the Eldorado, diverts water from mcat of the
tributaries of South Fork above the station. It carried water during tl ¢ greater
part of April over the Beam Creek divide into Willow Creek, where it was used
for irrigation. The water was turned out May 1.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 10 and 25 second-feet. Gage read about every other day during
April, and weekly thereafter. Daily discharge ascertamed by apply’ng daily
gage heights to rating table. Records fair.

CoorERATION.—Gage heights furnished by Eastern Oregon Land Co measnrements
by State engineer of Oregon.

Discharge measurements of South Fork of Burnt River near Unity, Oreg., during the year
’ ending Sept. 30, 1915.

Date. Made by— hg‘;iet. ch];isée_ Date. Made by— . heGig et. chlzge.
Feet, | Seeft. Feet. | Sec.-ft.

Mar. 14 | C. G, Paulsen.......... 1.03 19.8 || June 11 | H. K, Donnelly ........ 1.12 21.9
Apr. 9| H. K. Donnell; .. 102 2L.0 || July 14 [..... do........ . 102 18.5
28 |..... Lo 1 R R 82 1.6 || Aug. 18 |..... do 1L.02 19.0
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Daily discharge, in second-feet, of South Fork of Burnt River near Urity, Oreg., for the
year ending Sept. 30, 1915.

Day. Apr. | May. | June. | July. Day. Apr, | May. | June. | July.
20 23 19 18 26 22 19
25 23 19 1R 27 22 19
28 23 19 17 26 22 19
26 22 19 17| % 26 21 19
24 22 19 17 25 21 19
22 22 192 25 21 18
22 22 20 1 22, ..Llill.l. 25 21 18
23 22 20 || 23..... 25 21 18
23 23 20 (| 24 25 20 18
23 23 20 || 25. 25 20 18
24 23 19 |i 26. 24 20 18
25 23 19 | 27. 24 20 18
27 23 19 || 28.. 24 20 18
28 23 19 || 29.. 24 20 18
28 23 19 | 30. 24 20 18

.3 F N 2 |eenannes 18

Norte.—Discharge interpolated Apr. 8, 10-11, 13, 17-18, 20, 24-25, and after May 9, between readings
made about once a week. Discharge estimated Apr. 29—36, M’ay 2-7 as in table. Discharge Apr. 1-6 esti-
mated at 22 second-feet. . '

Monthly discharge of South Fork of Burnt River near Unity, Oreg., for the year ending
Sept. 30, 1915.

Discharge in second-feet.
R = |Accu-
Month. (total in

racy.
Maximum.| Minimum.{ Mesn | 2¢re-feet).
Tymo | e
1,090 | C.
1,160 | C.
1170 | ¢
1,130 | C.
8,590

e Estimated.
SAWMILL CREEK! NEAR UNITY, OREG. .

LocatioNn.—In the NW.  sec. 11, T. 13 8., R. 36 E., 100 yards above intake of Whited
resérvoir ditch, and 5 miles northwest of Unity, Baker County.

Dravace AReEA.—Not measured.

REecorps AvarLABLE.—March 29 to June 28, 1915.

Gage.—Vertical staff on left bank 150 yards above home of Mrs. (has. Kessler, ob-
server. : -

DrscEARGE MEASUREMENTS.—Made by wading.

CHANNEL AND cONTROL.—Rock and gravel; more or less filled with débris and brush.

Drversions.—None above station.

CooreraTION.—Records furnished by State engineer of Oregon.

Daily discharge not computed because of insufficient data; gage he’chts indicate the
emall and steady flow of the stream.

The following measurement was made by H. K. Donnelly:
April 11, 1915: Gage height, 0.32 foot; discharge, 0.5 second-foot.

1 Locally known as Pole Creek.
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Daily gage lmght in feet, of Sawmill Creek near Um/ty, Oreg., for the year ending Sept.
80,

1915

Day. Mar. | Apr. | May. | June. Day. Mar. | Apr. | May. | June
0.30 [0 1:38 | 0 PSR ORI .32 .42 .20
.30 1 I P PSP .32 .42 15
.30 [5:1: 30| 10 |- SN PP .30 42 .16
.36 P 130 | I £ R PR .30 .40 .16
.36 W80 |[ 20, ieeicinreefanennnan .80 .40 15
.35 I (U I R PPN .30 .40 .15
.36 W25 122, .30 .42 .15
.36 0 | I SN PO, .30 .41 Jd2
.38 [ 00| I SO R .28 .40 J2
.39 [ 00 | I AN PO .28 .40 .10
.40 .25 .38
.40 22 .78
.42 .22 2]
.45 .22 85 .
.45 .20 52 .

No1g.—No flow after about June 15.
. \
! CAMP CREEK NEAR HEREFORD, OREG.

LocaTtion.—In the SW.  sec. 29, T. 12 8., R. 88 E., half a mile above mouth and about
3 miles west of Hereford, on road to Unity, Baker County.

Dramnace ArREA.—Not measured.

REecorDs AvamLaBLE.—March 17 to April 6, 1915, after which channel was practically
dry.

Gage.—Vertical staff on lower side of Wagon bndge, left bank; read daily t~ Culvin
Hough.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Gravel; probably fairly permanent.

ExTREMES OF 8STAGE.—Maximum stage recorded, 1.80 feet April 3, but may 1 +ve been
higher prior to March 17. Channel dry at times..

Diversions.—Below all diversions; 1,250 acres of land irrigated from Camp Creek and
East and West forks; some water also diverted in ordinary years by Eider~do ditch
into Willow Creek watershed.

CoorerATION.—Ficld data furnished by State engineer,

Daily discharge not determined.

Discharge measurements of Camp Creek near Hereford, Oreg., during the year ending
Sept. 80, 1915.

Date. Made by— hm chI;ri'Ee
Feet. Sec.ft.
Mar. 17 | C. G. Pallsenl. ccuecencineececncscnnccncecccncerennssonccsnsscaransennanne 1,08 1.5
Apr. 12| H. K. DONDOIY . cveeeeicer i ciiiriintue i ciciearaneranaesssonneresnans (a) .2

& Waier on opposite side of channel frem gage.
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Daily gage height, in feet, of Camp Creek near Hereford, Oreg., for the year ending Sept.
30, 1915. .

Day. Mar. | Apr. Day. Mar. | Apr. Day. Mar. | Apr.

SR GO N
[
=

g 383

-
N

POWDER RIVER NEAR NORTH POWDER, OREG.

LocATioN.—In the NE. {1 sec. 12, T. 6 8., R. 39 E., 3 miles northeast of North Powder,
Union County; below all tributaries and return waters from irrigaton in the North
Powder Valley and above the backwater of the proposed Thief Valley resrevoir.

DRAINAGE AREA.—T775 square miles; at lower end of Thief Valley, 826 square miles.

RECORDS AVAILABLE.—May 20, 1913, to September 30, 1915. The records at this
station are almost directly comparable with those at the station below Thief
Valley, March 9, 1909, to June 30, 1912, as the inflow between the two points
constitutes only a negligible percentage of the total.

Gaee.—Vertical staff on left bank just below entrance to short canyon below North
Powder Valley. Gage reader, Mrs. H. C. Bidwell.

DiscEARGE MEASUREMENTs.—Made from railway bridge one-fourth 1“11e below gage
or by wading.

CHANNEL AND CONTROL.—Rocks with some sand; probably shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3:3? feet at 5 p. m.
May 18 (discharge, 624 second-feet); minimum stage recorded 0.32 foot September
1 and 3 (discharge, 1.8 second-feet).

1909-1915: Maximum stage recorded, 10.0 feet at lower station at 6.35 a. m.
March 21, 1910 (discharge, 2,920 second-feet). Stream bed dry in August and
September, 1910.

WinteR rLow.—Stage-discharge relation seriously affected by ice generally for about
3 months; flow estimated from discharge measurements, observer’s notes, and
temperature records.

Drversions.—Water is diverted from Powder River and its tributar’es for irrigating
72,000 acres of land above this station.

Accuracy.—Stage-discharge relation practically permanent; affected k' y ice December
1 to February 24. Rating curve well defined between 30 and €00 second-feet.
Daily discharge ascertained by applying daily gageheights to rating table. Open-
water records good; winter records poor. ‘

Discharge measurements of Powder River near North Powder, Oreg., during the year
ending Sept. 30, 1915.

Gage Dis- 0 Dis-
Date. Made by— | chame. || Date. Made by— Sggght. e,
Feet. Sec ft Feet. | Sec.ft.
Oct. 13 | C. G. Paulsen........... 1.28 Mar. 26 | C. G. Paulsen.....ca.... 2.11 187
Jan. 6 |..... L4 1+ T, a2.40 55 5 Aug. 13| C. E. Stricklin......... .38 2.4
Feb. 3| James E. Stewart...... a3.20 137

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Powder River near North Powder, Oreg., for the year
ending Sept. 30, 1915.

Day. Oct. | Nov. Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
47 118 320 79 409 12 58 1.8
50 126 336 94 449 12 5.1 1.8
52 144 336 102 470 12 4.6 1.8
50 135 320 94 409 13 4.2 2.0
47 126 320 94 37 14 3.9 2.1
44 144 320 88 354 15 3.6 2.1
43 135 288 79 272 16 3.6 2.1
44 126 242 73 187 17 3.6 2.4
47 126 213 67 118 18 3.6 2.6
50 118 79 81 18 3.3 3.1
52 118 154 94 76 13 3.0 3.6
53 126 126 109 73 13 3.0 3.9
56 126 126 118 67 13 3.0 4.2
48 135 118 135 61 12 2.8 4.6
48 154 109 449 46 12 2.6 5.1
4 176 109 409 4 14 2.6
48 187 102 491 39 73 2.6
50 200 79 624 14 2.4
56 176 67 578 37 13 2.1
60 154 56 534 35 13 2.1

135 56 534 31 9.8 2.1
118 48 491 31 6.6 2.4
126 39 449 28 5.6 2.6
118 31 409 28 4.6 2.6
135 25 429 24 3.6 2.6 )
187 31 409 25 4.6 2.8
187 35 371 24 5.6 3.0
200 39 371 23 6.6 3.0
228 48 354 21 6.6 3.0
56 354 21 6.6 2.6
288 i.ee..oe. ;3 N 6.6 2.1

Note.—QGage read every other day, July to September; discharge interpolated. Dischavge estimated
because of ice as follows: December, 55 second-feet; January, 50 second-feet; Feb. 1-24, 117 second-feet.
Stage-d:nd fgg?arge relation affected by backwater from beaver dam Sept. 6-30 and discharge estimated as 8
second-feet.

Monthly discharge of Powder River near North Powder, Oreg., for the year endir.g Sept. 30,
1915. '

Discharge in second-feet.
Month. (total in
Maximum. | Minimum. | Mean.

=
g

§
g
g

58.8
77

poEEs

Q0 &0 CH 0O OO W 0

PP IPIPIE

o
S,

CREEW

uo

§| =@z388gsEse

&

e Estimated.
SALMON RIVER AT SALMON, IDAHO.

Location.—In sec. 8, T. 21 N., R. 22 E., at rear of Shoup’s ranch buildings, 300 feet
below the island, just above Lemhi River, and one-fourth mile below highway
bridge at Salmon, Lemhi County.

DRAINAGE AREA.—3,600 square miles (Forest Service records).

RECORDS AVAILABLE.—April 25, 1912, to September 30, 1915.
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Gage.—Inclined staff on left bank installed October 20, 1913; read by H. H. Power.
Prior to October 20, 1913, gage was an inclined staff 30 feet uvstream. Both
gages referred to same datum but present gage reads about 0.08 font less.

DiscHARGE MEASUREMENTS.—Made from a cable 700 feet below gage

CHANNEL AND coNTROL.—One channel at all stages; bed consists of rock overlaid
with sand and gravel. Control shifts slightly.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.4 feet at 9 a. m.
June 2 (discharge, 3,780 second-feet); minimum stage occurred during winter
months (discharge not accurately known).

1912-1915: Maximum stage recorded, 8.3 feet June 1, 1913 (discharge, 12,800
second-feet); a discharge of 12,900 second-feet corresponding tc a gage height
of 8.2 feet occurred June 10, 1912. Minimum stage and discharge. not accurately
known, occurred during winter months.

Winter FLow.—Stage-discharge relation affected by ice Decembsr to January;
discharge estimated from weather records and observer’s notes.

DiversioNs.—A small ditch diverts from left bank between bridge and gage but
its total capacity is less than 1 per cent of low-water flow.

ReguraTioN.—None.

Accuracy.—State-discharge relation practically permanent during the year; affected
by ice December 4 to February 10. Rating curve fairly well defined. Gage
read to half-tenths once daily. Daily discharge, except during winter, ascer-
tained by applying daily gage heights to rating table. Open-water records good;
winter records poor. :

The following discharge measurement was made by Martin and Stewart of the
United States Forest Service: .
November 27, 1914: Gage height, 2.44 feet; discharge, 1,260 second-f-et.

Daily discharge, tn second-fest, of Salmon River at Salmon, Idaho, for the year ending Sept.

30, 1915,
Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June.| Juvly. | Aug. | Sept.
1,140 1 2 3,620 | 2,330 | 1,570 | 1,060
1,140 | 2,200 | 3,780 | 2,460 | 1,520 [ 1,060
1,180 | 2,080 | 3,620 | 2,590 | 1, 1,140

1,420 | 1,730 | 3,010 | 3,020 | 1,270 | 1,140
1,420 | 1,840 | 3,160 | 2,870 | 1,230 | 1,140
1,520 3,010 1,180 | 1,100
1,620 1,180 | 1,140

N

2o
IR 02089

DOBO RO DO DD BD b it
Bt okt et
EEBR2E BE82Y JU88E 888
g
g

g 38853 8t
8

TS

730
840
840
840
960 500
1,060 | 2,730 | 2,500 | 1, 1,140 | 1,140
2,080 | 2,870 | 2,500
1,060 | 2,870 | 2,590 | 1, 1100 | 1,
1,060 | 2,870 | 2,870 | 1, 1,140 | 1,080
1,960 | 2/870 | 2,870 | 1, 1140 | 1,060
2,020 | 3,010 | 3,160 | 1, 1,060 | 1,1
2,080 | 3,010 | 2,810 | 2, 1,060 1,2%
2,080 | 3,160 | 2, 1,520 | 1,060 | 1,270
20080 | 3,160 | 2,460 | 1, 6| 1,180
2,080 | 3,310 | 2, 1 ,060 | 1,140
....... 1460 |..nn| 1 1,080 [......

NorE.—Stage-discharge relation affected by ice Dec. 4 to Feb. 10; discharge estimated from weather rec-
ords and obsb::i'ver’s notes as follows: Dec. 4-%71, 950 second-feet; Jan. 1-31, 1,000 second-‘eet; Feb. 110, 900
second-feet. .
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Monthly discharge of Salmon River at Salmon, Idaho, for the year ending Sept. 3%, 1915,

Discharge in second-feet. Run-off
Month. (total iﬁ‘T
Maximum. | Minimum. | Mean, | 8¢re-feef).

&

" 94,700
79,100

61, 500
57,800
68,000

e

o bt DD DN DD b bk ok ok o
g e 4 g

Rt et e I e

£ | EEEBEIRESIEY

™
By

Nore.—See {ootnote to table of daily discharge.

SALMON RIVER AT WHITEBIRD, IDAHO.

Locurox —Inseec. 22, T. 28 N,, R. 1 E, at Canfield Ferry at Whitebird, Ideho; just
below Whitebird Creek and below a.ll important tributaries.

DRAINAGE AREA.—13,600 square miles (measured on General Land Oﬁice map,
edition of 1909).

RECORDS AVAILABLE.—August 8, 1910, to September 30, 1915.

Gaee.—Inclined staff in two sections; lower section, on right bank, installed August
18, 1910; upper section, on left bank, installed November 3, 1911. Gage read by
James Tierney from October 1, 1914, to June 12, 1915, and by William Canton-
wine from June 13 to September 30, 1915.

DiSCHARGE MEASUREMENTS.—Made from gagmg car suspended from ferry cable 75
feet above gage.

CHANNEL AND CONTROL.—One channel at all stages; banks not subject to cverflow.
Channel straight for a quarter of a mile below gage, but curved slightly imme-
diately above. Control composed of heavy boulders 1,000 feet belcw gage;
practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.59 feet at 8
a. m, June 2 (discharge, 33,800 second-feet); minimum stage recorded, 1 foot at
8.30 a. m. December 12 (discharge, 2,800 second-feet).

1910-1915: Maximum stage recorded 19.7 feet at 7 a. m. May 28, 1913 (dis-
charge, 81,200 second-feet); minimum stage recorded December 12, 1914,

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

Diversions.—An inconsiderable amount of water is used for irrigation above gaging
station.

ReaeuraTioN.—None.

Accuracy.—Stage-discharge relation practically permanent; affected by ice for a few
days in December. Rating curve well defined above 3,000 second-feet. Gage
read to hundredths twice daily. Daily discharge ascertained by applying gage
heights to rating table. Records excellent.

' No discharge measurements were made during the year,
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Daily discharge, in second-feet, of Salmon River at Whitebird, Idaho, for the year ending
Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
3,760 | 3,890 | 3,760 | 5,170 (14,900 (30,300 {13,100 | 6,840 | 3,510
3,630 | 4,030 | 3,760 | 5,170 |14,500 (33,400 |12,800 | 6,840 | 3,890
3,630 | 4,170 | 3,760 | 5,770 |14,200 (30,300 {17,500 | 6,400 | 4,470
3,630 | 4,030 | 3,760 | 6,400 (12,800 27,900 {17,500 | 6,190 | 4,470
3,510 | 3,890 | 3,760 | 6,840 {11,800 {27,000 {17,500 | 5,980 | 4,470
3,510 | 8,760 | 3,760 | 6,620 [11,100 26,100 |17,500 | 5,570 | 4,170
3,510 | 3,630 | 3,760 | 6,620 {11,100 25,200 |11,800 | 5,570 | 4,170
3,510 | 3,630 | 3,630 | 6,620 |11,100 (24,700 |14,900 | 5,370 | 4,030
3,630 | 3,630 | 3,630 | 6,620 {11,800 24,300 {14,900 | 5,370 | 3,800
3,760 | 3,760 | 3,630 | 6,400 [12,400 |23, 400 [15,600 | 5,170 | 4,030
3,760 | 3,760 | 3,630 | 6,620 (13,800 {22,000 {14,200 | 4,980 | 4,170
3,630 | 3,760 | 3,760 | 7,300 |14,500 22,500 |12,800 | 4,800 | 4,470
3,630 | 3,760 | 3,760 | 9,100 |14,500 |22,000 {11,400 | 4,800 | 4,630
3,630 | 3,630 | 3,890 10,500 (15,200 (20,700 /10,500 | 4,800 | 4,470
3,630 | 3,390 | 3,890 | 9,930 15,600 |19,900 10,500 | 4,630 | 4,470
3,760 | 3,390 | 4,030 | 9,930 |15,200 |19,500 |1°,500 | 4,470 | 4,470
3,760 | 3,510 | 4,030 ‘10,500 15,600 (19,100 {10,500 | 4, 4,4
3,760 | 3,630 | 4,030 |11,800 (17,100 {19,100 |10,500 | 4,170 | 4,320
3,510 | 3,890 | 4,170 13,500 (22,500 (19,100 | 9,930 | 3,800 | 4,320
3,390 | 3,890 | 4,030 14,500 (27,500 :19,500 | 9,370 | 3,630 | ‘4,170
3,390 | 3,800 | 4,030 |14,900 {27,000 [18,300 | 8,830 | 3,390 | 4,030
3,390 | 3,800 | 4,170 [15,600 (26,100 16,700 | 8,300 | 3,170 | 4,030
3,070 | 3,890 | 4,320 {14,900 (25,200 (16,400 | 7,790 | 3,070 | 3,800
2,970 | 3,760 | 4,800 |14,500 24,300 16,000 | 7,540 | 3,070 | 3,800
2,880 | 3,890 | 5,170 (13,100 (24,700 |16,400 | 7,300 | 2,970 | 3,890
2,970 | 3,890 | 4,980 |12,400 {22,900 {17,500 | 6,840 | 2,970 | 3,890
3,170 | 3,800 | 4,800 |13,100 |21,600 |18,300 | 6,840 | 2,970 | 4,170
3,390 | 3,890 | 4,630 (13,800 |24,300 (16,000 | 6,840 | 2,880 | 4,470
3,510 |....... 4,800 |15,200 |28,900 {14,500 | 7,070 | 2,970 | 4,630
3,630 |.......| 4,980 |15,200 {27,500 |13,500 | 6,840 | 3,170 | 4,470
766 {oenneas| 5,170 |- ....(26,600 {....... 6,840 | 3,280 {_......

Nore.—Discharge estimated, because of ice, Dec. 19-20, 24.

Monthly discharge of Salmon River at Whitebird, Idakho, for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off Accu-
Month. (total in 5500
Maximum. | Minimum. | Mean. | 3cre-feet).
6,920 4,630 5,480 337,000 | A.
5,980 4170 | 4,30 289,000 | A.
4,470 2,800 | 3,450 | 212,000 | A.
3,760 2880 | 3,510 216, A,
4,170 3,3% 3,7¢0 210,000 | A.
5,170 3,630 | 4,140 : A.
15,600 5,170 10, 30 613,000 | A.
? 900 11,100 | 18,600 | 1,140,000 | A.
33,400 13, 500 21, 3¢ 4270,000 | A.
. 15,600 6,840 | 10,20 | 627,000 | A.
6,840 2,880 | 4,440 | 273,000 | A.
4,630 3510 | 4,210| 251,000 | AL
33,400 2,800 7,8¢0 | 5,690,000
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GRANDE RONDE RIVER AT HILGARD, OREG.

LocatioN.~—In the SW. } sec. 32, T. 2 8., R. 37 E., half a mile east of Hilgard, Union
County, at the county highway bridge just below Five Points Creek, about 8
miles above head of Grande Ronde Valley.

DraNAGE AREA.~—G60 square miles,

Recorps AvamaBLE.—November 6, 1903, to March 3, 1910; October 1, 1910 to
September 30, 1915, when station was discontinued.

Gace.—Vertical staff nailed to right abutment of former bridge; used since Janua.ry
5,1912. Gagereader,J. W. Scott. (Gage on pier of former bridge used November
6, 1903, to March 4, 1910, when bridge and gage were washed away. Gage on
left abutment of the same bridge used 1910 and 1911.

DiscHARGE MEASUREMENTS.—Made from downstream side of new steel brid~e about
20 feet below gage, or by wading.

CHANNEL AND CONTROL.—Sand and gravel; fairly permanent. The use of the stream
for log driving formerly affected the stage-discharge relation, especially for about
two months in early summer; no logs have been driven since about 1910.

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 3.05 feet April 13
(discharge, 1,240 second-feet); minimum stage recorded, 0.50 foot Augvrst 30-31
(discharge, 15 second-feet).

'1903-1915: Maximum stage recorded, 8.0 feet March 17, 1908; maximum dis-
charge, 4,610 second-feet (gage height, 7.5 feet) April 14, 1904. Minim m stage
recorded, 2.20 feet June 25, 26, 30, July 1, 1905 (discharge, 3 second-feet), caused
by holding back water in logging dams. Minimum stage recorded since 1909,
when the splashing ceased, 0.68 foot September 22 and 23, 1913 (discharge, 14.8
second-feet).

Winter FLow.—Stage-discharge relation seriously affected by ice about two months
(average) each winter; flow estimated from meter measurements, o“server’s
notes, and studies of weather records.

Recuration.—Practically none at present.

ACCU,RACY —Stage-discharge relation practically permanent during the year; affected
by ice from December 9 to February 13. Rating curve well defined. Daily
discharge (except for winter) ascertained by applying daily gage heights to rating
table, Open-water records good; winter records poor.

Discharge measurements of Grande Ronde River at Hilgard, Oreg., during the year ending
Sept. 80, 1915.

Gage Dis- Ga; Dis-
Date. Made by— beight. | charge. Date. Made by— height. | charge.
Feet. Sec. -f! Feet. | Secft.
Jan. 7| C.G. Paulsen........ el.15 Mar. 23 | C. G. Paulsen........ 2.11 444
Feb. 3| James E. Stewart....] ¢1.46 32 7 Aug. 12 | C. E. Stricklin.....,. .62 20.9

a Stage-discharge relation affected by ice,
45725°—18—wsp 418——12
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Daily discharge, in second-feet, of Grande Ronde River at Hilgard, Oreg., for the year ending
w Sept. 30, 1915.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. { May. | June. | July. | Aug. | Sept.
28 42 38 % 725 240 645 34 18
37 42 49 |. 67 220 570 5! 34 18
49 42 46 67 | 1,240 220 570 52 34 18
52 39 44 76 240 440 52 28 18
47 36 46 76 768 301 390 60 28 18
40 36 46 76 645 301 345 60 28 18
39 39 39 76 645 345 345 103 28 18
39 39 28 70 390 390 301 103 28 19
39 39 |evenn.. 70 390 390 259 94 28 19
39 38 |.eo... 70 368 390 240 94 24 19
52 23 2 PN N 84 368 415 259 84 24 19
52 i1 I RN . 103 368 645 301 67 20 22
52 3t 2 (RN R, 103 390 645 259 - 64 20 28
42 39 |ieeenne 1 152 345 810 259 67 20 26
39 1 N PO 114 323 725 220 94 20 24
39 125 259 323 184 94 34 26
44 1 259 323 725 168 84 28 26
44 114 301 323 856 | ,152 67 24 26
55 103 259 323 810 138 52 20 26
67 94 240 301 725 125 46 20 26
58 84 301 293 685 125 46 20 24
52 8 440 280 768 114 39 20 24
52 84 470 280 103 39 19 22
52 67 390 259 810 114 37 18 22
51 76 570 228 810 125 34 18 22
49 52 {ienean- 76 301 228 810 125 30 18 24
46 52 feaaeen-s 76 213 855 103 30 18 24
46 52 |eeeennn 76 301 202 945 94 34 18 26
46 52 eceraci]ecaanna 810 220 810 84 18 26
46 L: 2 TR O 810 240 726 60 28 15 26
L (R RN PR, 768 foaenens 645 [veevene 28 15 [eeeenee

Nore.—Discharge during ice period estimated as follows: Dec. 8-16, 20 second-feet; Dec. 17-31, 15 second-
feet; Jan. 1-7, 20 second-feet; Jan. 8-31, 25 second-foet; Feb. 1-13, 55 second-feet.

Monthly discharge of Grande Ronde River % gfilgard, Oreg., for the year ending Sept. 80,
15, ‘

" Discharge in second-feet, Ruwott |,
Month. (total in rocﬂ-
Maximum. | Minimum. | Mean. | 8cre-feet). | T80V

The Year . ccueueenrranenecennrsansienccncnans 1,240 15 154 111, 000

CATHERINE CREEK NEAR UNION, OREG.

LocarioN.—In the SW. %} sec. 1, T. 5 8., R. 40 E,, 50 yards below a ford, one-fourth
mile from Godsey’s ranch house, and 8 miles southeast of Union, Union County.

DRAINAGE AREA.—96 square miles.

REecorps Avamasie.—July 20, 1911, to September 30, 1912, and March 20 to
September 14, 1915. Also, May 15, 1906, to May 18, 1907, at a station about
1% miles below. .

Gaan.—Vertical staff spiked to clump of alders on left bank; somewhat difficult to
read accurately. Gage reader, Mrs. S, T. Godsey.
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DiscHARGE MEASUREMENTS.—Made from bridge about 400 feet above gnge or by
wading.

CHANNEL AND CONTROL.—Gravel; shifting in floods; one channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.02 feet at 3.50
p. m. May 18 (discharge, 498 second-feet); minimum stage recorded, 0.12 foot
September 1-7 (discharge, 24 second-feet).

1906-7, 1911-12, and 1915: Maximum stage recorded, 4.60 feet at old statlon,

May 17, 1907 (discharge estimated from extension of rating curve as 1,120 second-
feet); minimum discharge (obtained as result of measurement Janua.ry 13, 1913),
19.5 second-feet.

WinTER rLow.—Stage-discharge relation seriously affected by ice for, short periods;
flow usually estimated.

Drverstons.—Above all ditches except one which irrigates about 18 acres.

REecuramon.—None.

Accuracy.—Stage-discharge relation practically permanent during the year. TRating
curve fairly well defined between 50 and 500 second-feet; poorly defined below
50 second-feet. Daily discharge ascertained by applying daily gage heights to
rating table. Records good except for low-water period, for which they are fair,

CooreraTiON.—Field data furnished by the State engineer.

Discharge measurements of Catherine Creek near Union, Oreg., during the year ending
Sept. 30, 1915.

Date. Mado by— hoses, chaces,
/
Feet. Sec.ft.
Mar. 20 0. 44 6
Apr. 10 1.00 182
ay 18 1.9 475

Daily discharge, in second-feet, of Catherine Creek near Union, Oreg., for the year ending
Sept. 30, 1915.

Day. Mar. { Apr. | May. | June. | July. | Aug. | Sept.
1.. 135 232 359 104 45 24
2. 146 206 314 99 42 24
3. 206 182 290 95 42 24
4 232 182 260 95 35 2
5 206 182 260 81 35 24
19 260 i 35 2
194 254 86 35 24
206 246 T 35 b1
206 246 9 32 b1
219 227 ki 32 27
232 206 77 32 27
232 206 68 32 30
320 194 63 32 35
336 182 63 32 32
336 175 60 k72
336 170 60 32 feeneaenn
403 68 32 |eceeenn
486 170 63 32 |ieniannn
483 170 60 32 fcenaenen
454 158 57 32 [cenanaan
403 146 52
379 135 48
320 124 48
320 124 45
305 146 45
206 135 45
284 114 45
3868 110 45
369 99 57
352 104 48
352 .eennnn 45
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Monthly discharge of Catherine Creek near Union, Oreg., for the year ending Sept. 30,.1915.

[Drainage area, 96 square miles.]

. Discharge in second-feet. Run-off.
. Accu-
Month. Depth in
Per % racy.
.. incheson | Total in
Maximum, | Minimum. | Mean. sqqa;e drainage | acre-feot.
g area.
158 67 105 1.09 0.49 2,500 | A,
290 135 222 2.31 2.58 13,200 | A.
486 182 303 3.16 3.64 18,600 | B,
359 29 192 2.00 2.23 11,400 | A,
104 45 66.2 . 690 .80 4,070 | B,
45 27 32.4 .337 .39 1,990 | B.
35 24 26.6 2717 .14 739 | B.
....................................... PN PO 52, 500

LITTLE CREEE NEAR UNION, OREG.

LocaTioN.—In the SE. % sec. 14, T. 4 8., R. 40 E., on the Southerland ranch, 6 miles
east of Union, Union County; just below a small tributary from the south.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 11 to September 14, 1915.

GacE.—Vertical staff on east bank. Gage reader, C. H. Moore.

DiscEARGE MEASUREMENTS.—Made from footbridge at gage.

CHANNEL AND CONTROL.—Firm gravel; probably permanent excep* in extreme
floods. One channel at all stages. ‘

DiversioNs.—147 acres irrigated above the station.

CoopreErATION.—Data furnished by State Engineer of Oregon.

Daily discharge not computed because of lack of high-wai;er measur-ments,

Discharge measurements of Liitle Creek mear g'mlon, Oreg., during the yecr ending Sept.
30, 1915.
[Made by C. E. Stricklin.}

: G Dis-
Date. hyi;iet. charge,

Daily gage height, in feet, of Little Creel near Union, Oreg., for the year erding Sept. 30,

1915.
Day. Apr. | May. | June.| July.| Aug. | Sept. Day. Apr, | May, | June.| J1y.| Aug. | Sept.
1.30[0.75 | 0.55 | 0.40 1.30 1 0.90
1025 .70 .55 .40 1.70; .90
.20 .70 | .55 .40 1.95| .85
1.20| .65 .55 .40 2.10 | .8
.15 .65 | .55 .40 190 .8
1.15]| .65 .55 .40 1.65| .80 | .65} .40 |......
1.10] .70} .55 .40 .60 .80} .60 .40......
1.10]| .70 .50 .40 1.40 { .80 .60 .40 |......
1.05] .70 .50 .40 1.351 .80} .60 .40 .....
L00% .70 .50 .40 1.35| .80 | .56 | .40 |......
1.00f .65 .50 40 1.30 80 | .55
1.00( .66 ] .50 50 1.25 80| .55
1.00| .65] .45 45 1.85( .75 .56
.90 .65 45 40 1.3 .75] .60
90| .66 .45 [...... 1.25| .75 .60
1.20 |...... .60
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MILL CREEK NEAR SUMMERVILLE, OREG.

Location.—In the NE. } sec. 35, T.1N.,, R. 38 E,, about 21 miles north of Summer-
ville, Union County.

Dramnage AREA.—Indeterminate; practically all the flow of ‘the creek comes from
springs.

RECORDS AvAmABLE.—~July 11, 1914, to April 3, 1915, when station was discontinued.

Gace.—Vertical staff on the supports of a flume; read by C. E. Boggs.

DiscHARGE MEASUREMENTS.—Made by wading.

CHANNEL AND CONTROL.—Gravel; fairly permanent.

EXTREMES OF STAGE.—Maximum stage recorded during period of record, 0.65 foot
October 19, 1914, and February 19, 1915; minimum stage recorded, 0.40 foot
December 27, 1914, to January 10, 1915; January 16-29, 31, 1915. ;

WINTER FLOW. ——-D1scharge apparently slightly reduced dunng cold weather, but
stage-discharge relation unaffected.

DrversioNns.—None.

REeeuLATION.—None.

CoorErATION.—Gage heights furmshed by Kleis Electric Co

Discharge not computed, as measurements do not cover range of stage.
The following measurement was made by James E. Stewart:
February 4, 1915: Gage height, 0.54 foot; discharge, 13.8 second-feet.

.

Daily gage height, in feet, of Mill Creck, near Summerville, Oreg., for the year ending
Sept. 30, 1915.

2
k]

Day. Oct. Pec. Jan. Feb. | 1%r. .| Apr.

BBBa8 nuhus BBBBE Bass

I T O — 4
BEEEE ZBLEEG BRuRn SEns LOURR RBaRe
Ba558E BBEEE BRudL LELRE LENEY Ghkgs

BEBBES B3B33
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WALLOWA LAKE NEAR JOSEPH, OREG.

LocaTtioN.—In sec. 5, T. 3 S., R. 45 E., near outlet of Wallowa Lake, about a mile
above Joseph, Wallowa County.

REecorps Avamasre.—July 15, 1905, to July 28, 1906; January 13, 1912, to March 31,
1914; May 21 to Sept. 25, 1915.

LaAxE ARrEA.—1,528 acres at low water and 1,548 acres at high water, according to
survey made for the State Water Board in 1915.

Gage.—Vertical staff spiked to shore side of pile supporting boathouse some distance
abovedam atoutlet. Read byJ.W.Winston. The gage used in 1905-6 was placed
on upstream side of dam at outlet. Its datum was the floor of the sluiceway.
No determined relation between the gage used in 1905-6 and present gage.

Srorage.—Wallowa Lake reservoir is operated for the benefit of four ditches which
divert between the lake and Joseph. The reservoir is allowed to remain prac-
tically empty during the winter and is filled during the flood run-off in May and
June and emptied during August and September. The usual variation in level
has been about 6.5 feet.

EXTREMES OF STAGE.—Maximum stage recorded 1911 to 1915, 8.05 fee® June 8, 1915;
minimum stage recorded, 1.25 feet January 18 and February 1 to May 29, 1913.

Deily gage height, in feet, of Wallowa Lake near Joseph, Oreg., for the year ending
Sept. 30, 1915.

Day. Mar. | May. |June. | July. | Aug.!| Sept Day. Mar. | May. |June. | July.| Aug. | Sept.
8.0014.90)2.62] 1.88 7.7214.00) 1.8} 1.72
8.00 ] 4.4812.56| 1.88 o 7.7813.921.8 | L70
7.9814.3512.45| 1.8 7.60{3.05| 1.85| 1.68
7.90 | 4.20 | 2.30| 1.8 7.4014.00 1.82] 1.65
7.92| 4.00| 2.22| 1.85 7.3514.0211.82| 1.65
8.00| 4.00 2.15| 1.85 7.12]7.10 | 4.05] 1.82
8.0213.9512.05| 1.85 7.20 ] 6.90 | 4.05} 1.80
8.0513.95]2.02| 1.8 7.28|6.65|4.05} 1.80
8.00| 4.00 ) 2.00{ 1.85 . 7.35(6.45] 4.05| 1.82
8.0014.00) 1.90| 1.85 7.40 | 6.32 | 3.90 | 1.85
| 1 I P PR 7.95(4.05}11.95] 1.85 7.5016.20] 3.80 | 1.88
12.. ..e| 7.95| 4.10{ 1.95| 1.82 .| 7.581 5.8513.60( 1.90
13.. .| 7,90 4.05[ 1.92| 1.80 . 7.72] 5.58 1 3.45| 1.90
M., .| 7.85( 4.00} 1.90 | 1.78 7.92 1 5.101 3.22 | 1.90
15.. 7.80 | 4.00 | 1.88| 1.75 .| 8.00 | 4.85|3.00} 1.90
8.00 |..cau.. 2.70 | 1.88 .

WALLOWA RIVER AT JOSEPH, OREG.

LocatioNn.—In sec. 5, T. 3 8., R. 45 E., about 300 feet below the regulating dam at
the outlet of Wallowa Lake, and 50 feet above footbridge; half a mile above
Joseph, Wallowa County, above the head gates of four irrigating ditches, the first
taking out 125 feet below the gage.

DRAINAGE AREA.—32 square miles.

RECORDS AVAILABLE.—November 12, 1903, to August 23, 1907; Jun-~ 14, 1908, to
March 31, 1914; May 20 to September 25, 1915.

Gace.—Vertical staff bolted to a large boulder on right bank, used since July 12,
1905. Read by J. W. Winston. Original gage, read Novembe- 12, 1903, to
March 30, 1905, on lake. Temporary gage 100 feet below dam. March 31 to
July 11, 1905.

DiscHARGE MEASUREMENTS.—Made by wading at low water; forme-ly from foot-
bridge.

CHANNEL AND coNTROL.—Boulders; practically permanent; banks are seldom over-
flowed; current swift and velocities uneven across section,
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LXTREMES OF DISCHARGES.—Maximum stage recorded during year, 3.20 feet at 8
a. m. June 23 (discharge, 560 second-feet); minimum stage recorded. 1.88 feet
at time of measurement March 22 (discharge, 41.6 second-feet).

1904-1915: Maximum stage recorded, 3.60 feet June 12-13, 1912 (discharge, 850
second-feet). This can not be corrected to natural flow. Minimum stage re-
corded, 1.8 feet September 27, 30, October 1,1906, February 17 to March 16, 1907
(discharge from revised curve, 30 second-feet). This is probably tl s natural
flow.

WintER FLow.—Discharge relation unaﬁected by ice on account of proximity to the
lake outlet.

ReguraTioN.—About 10,000 acre-feet of storage has been developed in Wallowa
Lake; used since 1905, and monthly discharge corrected for storage sin-e 1912.

Accuracy.—Stage-discharge relation practically permanent. Rating cu-ve fairly
well defined between 40 and 400 second-feet and poorly defined outvide these
limits. Daily discharge ascertained by applying gage heights to rating table.
Monthly mean discharge corrected for storage in Wallowa Lake before computing
discharge in second-feet per square mile and run-off in depth in inches. Records
good.

The following discharge measurement was made by C. G. Paulsen:
March 22, 1915: Gage height, 1.88 feet; discharge, 41.6 second-feet.

Daily discharge, in second-feet, of Wallowa River at Joseph, Oreg., for the year ending
Sept. 30, 1915.

Day. May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | Sept.
465 280 240 ) 135 60
435 260 240 135 60
435 240 220 135 60
435 220 200 129 60
435 200 172 129 60
435 182 165 120 44
465 172 232 111 44
405 172 220 105 44
375 165 76 44
375 165 325 76 44
350 165 302
325 150 280
280 | 141 375
280 141 325
260 | 141 289

325

.

No1E.—Discharge estimated June 256 becausrof change in gates at Wallowa Lake.
Monithly discharge of Wallowa River at Joseph Oreg., for period May 21 to Sept. 25, 1915.

[Drainage area, 52 square miles.]

out st

Discharge with-
Discharge (sacond-feet), | U0 ftotalln acre- go wit

t). Run-off
second-feet; u
¢ > sneg‘hm Accu-
Month. c] eson rac
With- Per ) v
Maxi- | Mini- Ob- area
Mean. Stored.; out | Mean. | square
mum. | mam served. storage. g’dle.

uayzl-sl........... 325 | wt| 17| 3,730 |+1,350 | 5,080 | 228 4.38
560 | 210 382 22,700 |—4,820 | 17,900 | 301 579

465| 165| 323 | 19,900 |—3,200 | 16,600 { 270 g;g
1.08

August 280 80| 143 | 8,700 |—1,250 | 7,540 | 123 .
September 1-2...... 80 44| 643 | 3100 (— 398 2,790 | s6.2| 1.

The period....[ccoeeneefeaaunans cevenens 58,300 {8,410 | 49,900 |.ccceeue|rerecenn [

LT
SuREI
b b bl o

Nore.—The dam on Wallowa Lake was closéd before the stream rosein April, and the water overflowed
the dam about May 21; discharge Oct. 1 to May 20 and Sept. 26-30 probably a.vem%ed close to 40 ~econd-feet.
This assumption would give the total run-off lor the year as about 77,000 acre-fi
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SILVER LAKE DITCH NEAR JOSEPH, OREG.

LocaTron.—In the SW.  sec. 32, T. 2 S., R. 45 E., about 500 feet be'ow the ice pond
south of Joseph.

REcoRDs AvamLaBLE.—July 12 to December 31, 1905; May 23 to September 4, 1915.

Gaae.—Vertical staff on east bank of ditch; read daily by R. H. Clark.

DiscEARGE MEASUREMENTS.—Made from collar of flume.

CHANNEL AND coNTROL.—Excavated in clay soil, not likely to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 3 75 feet July 1-2
and 6-9 (discharge, 104 second-feet). Canal dry at times.

Accuracy.—Records good.

Silver Lake ditch diverts water from Wallowa River in the NW. % sec. 5, T. 3 S,,
R. 45 E., about 500 feet below dam at outlet of Wallowa Lake, for irrig~ting 4,165 acres
of land lying east and north of Joseph.

Discharge measurements of Silver Lake ditch near Joseph, Oreg., during the year ending
Sept. 30, 1915.

{Made by C. E. Stricklin.]

Gage Dis- G Dis- Gage Dis-
Date. hei;it. charge. Date. height. | charge. Date. heigit, charge.
Feet. | Sec-ft. Feet. | Sec.-ft. Feet. | Secft.
June 1S......... 3.40 74.9 || July 6..ccnun... 3.7 105 Aug. 4..caeeee.. 2.88 42,9
22 .ccian.- 3.65 94.5 27 cveenens 3.25 64.1 || Sept.8...cce.ns 2. 40 16.1

Daily discharge, in second-feet, of Szlver Lake ditch near Joseph, Oreg., for the year ending
Sept. 30, 1915.

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

z
-
&
g
k=1
-

RREES IEBSH

2g22

67
67

eI{Io'rE.—Daily discharge determined from rating curve well-defined above 10 sepond-feet; not defined
ow.

Monithly discharge of Silver Lake ditch ma; Joseph, Oreg., for the year ending Sept. 30,
. 1915.

y

Dis in d-feet. &
charge in second-fee roon
Month, (total in racy.
Maximum. | Minimum. [ Mean, acre-feet),
99 1 ‘ 67.6 4,020 | A.
104 55 78.4 4,820 | A.
64 17 40.6 2 500 | A,
The Periof. ..cveeicreareeeaacssacesccnncanns|eaansnannesecccanassaenfroienacand 11,300
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FABMERS’ DI’I,‘CB 1 AT JOSEPH, OREG.

LocaTion ~—In the SW. 1sec. 32, T. 28., R. 45 E., at south end of Main Street, Joseph,
Wallowa County, about 50 feet above the crossing of the city pipe line.

RECORDS AVAILABLE.—July 11 to December 31, 1905; May 23 to Septemt or 4, 1915.

Gage.—Vertical staff on wagon bridge on north side of ditch; read daily by R. H.
Clark.

DiscrARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND coNTROL.—Clay soil; 1ot likely to change during season.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 2.10 feet July 3, 6,
and 7 (discharge, 100 second-feet). Canal dry at times,

Accuracy.—Records excellent.

CoorerarroN.—Field data furnished by State engineer of Oregon.

Farmers’ ditch diverts water from right bank of Wallowa River in the NW. 1 see.
5, T. 3 8., R. 45 E., a few hundred feet below the Silver Lake ditch, and irrigates a
crescent-shaped area of 4,563 acres lying east of Joseph under the Silver Lake ditch.

Discharge measurements of Farmers’ ditch at Joseph, Oreg., during the year ending Sept.

, 1915,
[Made by C. E. Stricklin.}
Gage Dis- Gage Dis-
Date. height. | charge. Date. height. | charge.

Feet. Se¢.ft. . Feet Sec.-t.

0.75 12,8 )| July 27. cecevnsacacncncnconace 1.60 58.5

1.90 70.7 || Aug.deommneeeiiiiii 135 0.9

July 6.... 2.10 102

Daily discharge, in second-feet, of Farmers’ ditch at Joseph, Oreg., for the year ending Sept.
: 0, 1915.

Day. May. | June. | July. | Aug. | Sept. Day. May. | June. | July. | Aug. | 8ept.
3 a2 77
3 90 | 67
3 100 | 62
3 90 | 50
3|1 90| 50
14 100 | 4
22 100 | 22
22 90| 22
22 90| 20
38 90 | 21
44 90 | 22
44 90 | 22
44 62| 22
48 621 22
51 65 22

L
1 Called Farmers’ and Citizens’ ditch iLn U. 8. Geol. Survey Water-Supply Paper 178, p, 164.
|
NoreE.—Dally discharge determined from q well-defined rating curve,
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Monthly discharge of Farmers’ ditch at Joseph, Oreg., for the year ending Sept. 80, 1915,

Discharge in second-feet.

. Run-off Ac
Month. (total in [+ 50U~
Maximum.{ Minimum. | Mean. acre-foet). v

90 22.7 405 | A.

81 0 45.8 2,730 | A.

100 35 72.4 4,450 | A,

77 3 23.5 1,440 | A.

6 6.0 48 | A,

The period.....ccoceeeeeen R RN PN PUPRN R, 9,070

BIG BEND DITCH AT JOSEPH, OREG.

Location.—In the SE, } sec. 30, T. 2 S, R. 45 E., at county bridge 100 feet west of
the planing mill in Joseph, Wallowa County, about half a mile below the intake.

REecorps AVAILABLE.—July 12 to December 31, 1905; June 7 to August 21, 1915,

Gaae.—Vertical staff nailed to cribbing on lower side of bridge. Gage reader, W. E.
Leffel.

DiscHARGE MEASUREMENTS.—Made in flume above gage.

CHANNEL AND cONTROL.—Gravelly; practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 1.15 feet, June 23,
25-27, 29-30, July 1-2, and 4-7 (discharge, 101 second-feet); canal dry at times.

Accuracy.—Records good.

CooreraTiON.—Field data furnished by State Engineer of Oregon.

Big Bend ditch diverts from the right bank of Wallowa River in the NE. } sec. 31,
T. 28., R. 45 E., about 1} miles below dam at Wallowa Lake, and irrigates 3,250 acres
of land lying north and east of Joseph. )

Discharge measuremenis of Big Bend ditch at Joseph, Oreg., during the year mdmg Sept.

30, 1915.
[Made by C. E. Stricklin.]
' Gage Dis- Gage. Dis-
Date. height. | charge. Date. haiﬁat. charge.
Feet. | Sectt. ' Feet, | Sect.
June 15...ceveeecnncenn wseacen 0.32 18.3 [ July 7. .ccevennennnnnnnns POTN 1:15 103
29l L10 94.0 2601 IIIIIIIIIIIN 75 54,3

Daily discharge, in second-feet, of Big Bend ditch at Joseph, Oreg., for the year ending
Sept. 80, 1915.

Day. June.| July.| Aug. Day. June.| July.| Aug Day. June.| July.| Aug,
101 40 40 8
101 32 50 12
94 24 40 8
101 8 60 8
101 8 24 70
101 8 32 8
101 8 32 8
94 8 60 12
94 8 32 8
82 8 32 8

Norg.—Discharge determined from a well-defined rating curve.



SNAKE RIVER BASIN, g . 187

Monihly discharge of Big Bend ditch at Joseph, Orey., for the year ending Sept. 3, 1915,

-feet.
Dlschmge in second-feet. Run-off N
Month, (total in r:g;
‘| Maximum. | Minimum. | Mean, | 8cre-fect).

June 7-30. 101 5 7.9 3,710 | B.

July 101 12 60. 8 3,740 | B.

August 1-21 70 8 14.8 617 | B.
The POriod. . o cevorevenennencecsneensnnmnenns|ocmemsesesesleansneeeeone]oerenenan 8,070

GRANGER DITCH AT JOSEPH, OREG.

Location.—In the SE. } sec, 30, T. 2 8., R. 456 E., within city limits of Joseph.
Wallows County, at county bridge 75 feet west of Joseph planing mil® and 20
feet east of the station on Big Bend ditch,

RECORDS AVAILABLE.—July 12 to Decetnber 31, 1905; June 7 to August 28, 1915,

Gace.—Vertical staff nailed to cnbbmg on 1ower side of bridge. Gagereadly W. E,
Leffel.

DISCHARGE MEASUREMENTS.—Made frdm bridge or by wading.

CHANNEL AND cONTROL.—Firm gravel;inot likely to shift.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.70 feet June 25
and 26 (discharge, 257 second-feet). Canal dry at times,

Accuracy.—Records good.

Granger ditch diverts from the east side of Wallowa River in the NE. % sec. 31,
T. 2 8., R. 45 E., and irrigates 3,340 acres of land lying north and east of Joseph.

Discharge measurements of Granger ditch at Joseph, Oreg., during the year ending Sept.
1915.

’

{Made by C. E. Stricklin.]

1
Gage Dis Ga; Dis-
Date. height. | charge. Date. height. | charge,
Feet. | Secft. Feet.  "Secft.
ADPr.16.cceleacrennnccsonsnnns 2.85 34.6 || June19........ ceeecveanennaas 3.90 143
you LIl 3.28 afl T gl 1.50 227

10000000000 20.........4.. .

[:2 PSRN P ceneve

Nore.—Discharge, determined from a rating curve well defined bet ween 25 and 250 second-fet.
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Monthly discharge of Granger ditch at Joseph, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet.

Run-off Accu-
Month, (total in
Maximum. | Minimum.| Mean. | 8cre-feet).

1
6,810
4,840
2,310

14,000

HEE

HURRICANE CREEK NEAR JOSEPH, OREG.

LocarioN.—In the NW. %} sec. 2, T. 3 8., R. 44 E., about 100 feet above the intake of
Moonshine ditch, about 5 miles southwest of J oseph Wallowa County.

DRAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 27 to September 3, 1915.

Gace.—Vertical staff nailed to stump on south side of creek. Read three times a
week by J. R. Kanaga.

DISCHARGE MEASUREMENTS.—Made from footbridge at gage.

CHANNEL AND CONTROL.—Stream bed rocky; largest rocks wer: removed. One
channel at all stages.

EXTREMES OF DISCHARGE.—Maximum stage recorded during per‘od of record, 1.90
feet April 30 (discharge, 238 second-feet); minimum stage recorded, 1.00 foot
August 29 and September 1-2 (discharge, 40 second-feet), creek probably con-
tinued to fall.

WiINTER FLOW.—No records.

DrversioNs.—Station is above all ditches.

REGULATION,—None,

Accuracy.—Stage-discharge relation not permanent. Poorly def+ed rating curve.
used April 9 to May 29; fairly well defined curve used May 3) to September 3.
Daily discharge ascertained by applying daily gage heights to rating tables;
computed only for days on which gage was read. Records fair.

CooreraTiON.—Field data furnished by State engineer of Oregon.

Discharge measurements of Hurricane Creck near Joseph, Oreg., during the year ending
Sept. 30, 1915.

[Made by C. E. Strlcklim]

Gage Dis- Gage Dis- G Dis-

Date. height. | charge. Date. height. | charge. Date. hei%%et. charge.
- Feet. | Sec.ft. Feet. | Sec.-t.
1.52 156 AUg. 5.ecnnanen. 1.20 76.0

1.30 | 98.7 Y Bept.3...Lo1l00 1.00| 400
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Daily discharge, in second-feet, of Hurricane Creck near Joseph, Oreg., for the yecr ending
Sept. 30, 1915,

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

Monthly discharge of Hurricane Creek, near Joseph, Oreg., for the year ending Sept. 30,
1915,

Discharge in second-feet.

Run-off Ace
Month, . (total in 1‘8(71;-
Maximum. | Minimum, | Mean, | 3Cre-fect).

MAY . eenreesnnesrnnnssnesnesnarnnannsnneesannnnnnn 238 55| 139 8,550 | C.
212 45| 180 10,700 | C.
212 Cer| 14 8,670 | C.
97 49 68.6 £220 | B.
- 0 40 40.0 28 | B.
The PEriod- . eeeensennenareneenensnarnnnnnnns I IR 32,100

(I;Tnot}l'x.—Average of discharge for days on which gage was read assumed to be mean discharge for the
m; . .

LOSTINE RIVER NEAR LOSTINE, OREG.

LocaTioN.—In the NW. % sec. 34, T. 1 8., R. 43 E., about 4 miles south of Lostine,
Wallowa County, about 10 miles above the mouth of the stream, and 1 <low all
tributaries.

DRraAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 24, 1912, to March 31, 1914; April 23 to September 25,
1915.

Gaage.—Vertical staff on right bank; read once a day by Oscar Olson.

DiscHARGE MEASUREMENTS.—Made from wagon bridge 500 feet below gage or by
wading.

CHANNEL AND CONTROL.—Gravel, sand, and boulders; may shift slightly; 1+ft'bank
likely to be overflowed.

EXTREMES OF DISCHARGE.—Maximum stage recorded during part of year for which
record was taken, 3.30 feet May 28 and June 8 (discharge 780 second-fee*); mini-
mum stage recorded, 0.20 foot September 24-25 (discharge, 30 second-foet).

1912-1914 and 1915: Maximum stage recorded, 6.60 feet May 27, 1913 (discharge,
2,540 second-feet); minimum stage recorded, 0.02 foot February 11-13, 1913
(discharge, 26 second-feet).

WiNTER FLOW.—Stage-discharge relation affected by ice during short periods of
extremely, cold weather.

Diversions.—Above all diversions except 2 small ditches taking water from Silver
Creek, a tributary,

Rrguration.—None,
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Accuracy.—Records somewhat uncertain, as no measurements were made during the
year.
CooreraTION.—Field data furnished by State engineer of Oregon.

Daily discharge, in second-feet, of Lostine River near Lostine, Oreg., for the year md'mg
Sept. 80, 1915.

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

740 | 440 | 140 52 77 52

590 | 440 | 140 64 91 52

470 | 440 | 140 52 7 52

440 | 410 | 122 52 77 40

500 | 410 122 52 77 40

740 | 410 | 108 52 77 40

740 | 470 | 106 52 64 40

780 | 355 | 108 52 64 40

660 | 530 | 108 52 64 30

560 | 410 | 106 52 64 30
11. 308 440 332 108 52 64
12. 286 | 380 | 286 ) 106 52 84
13. 286 | 355 | 286 | 106 52 64
14... 308 | 332 264 91 52 64
15.ccecanecloneaas] 2861 3321 220 ki 52 g}

NoTe.—Discharge determined from rating curve well defined by measurements made in 1912 to 1914
but somewhat uncertam at low water for 1915.

Monthly discharge of Lostine River near Lostine, Oreg., for the year ending Sept. 30, 1915.

Discharge in second-feet.
Run-off |, ...
Month. (total in racy.
Maximum. | Minimum, | Mear, | 3¢re-feet).
4,680 | C.
21,500 | C.
29,300 | C.
17,000 | C.
5,520 | C.
2,400 | C.
80, 400

BEAR CREEK NEAR WALLDWA OREG.

LocarioN.—In the NW. {sec. 3, T.1 8., R. 2 E,, at a private wagon bridge 5 mles
southwest of Wallowa, Wallowa County. .

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—April 13 to September 16, 1915.

Gace.—Vertical staff on cribbing on lower left sxde of bndge, read daﬂy by John
Huber.

Di1scHARGE MEASUREMENTS.—Made from wagon bridge at gage.

CHANNEL AND CONTROL.—Stream bed rocky; probably permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during period of record, 2.90
feet May 28 (discharge, 755 second-feet); minimum stage observed, 0.0 foot (dis-
charge, 10 second-feet).

Winrer rrow. —No record.

Diversions.—Two small ditches, with a combined capacity of about 3 second-feet
divert water above the gage.

REeaurarron.—None.

Accuracy.—Stage-discharge relation practically permanent. Rating curve well
defined between 10 and 500 second-feet. Daily discharge ascertrined by applying
gage heights to rating table. Records good.

CooreraTioN.—Field data furnished by State engineer of Oregon,
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Discharge measurements of Bear Creck near Wallowa, Oreg., during the yew ending
Sept. 30, 1915,

'

[Made by C. E. Stricklin.]

Gage Dis- , Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet. Sec.-ft.
2,00 241 || July 2.eeeeeennann 0.95 38.2
2.00 264 Aug. 28..cceeeeanna- .62 1.9
2.40 426

Daily discharge,-in second-feet, of Bear Creek mear Wallowa, Oreg., for the yew ending
Sept. 30, 1915,

Day. Apr. | May. | June.| July.| Aug. | Sept. Day. Apr. | May. | June.|July. | Aug. | Sept.
4801 138 | 34 10 281 | 213 68 19 14
424 | 128 32 10 424 | 281 62 b ) P
308 ] 128 30 10 452 | 185 62 17 |eeeeee
424 | 118 32 10 398 | 160 46 | v
372 | 128] 30 10 424 172 46 17 |..eee.
480 | 118 25 10 372 | 160 68
424 18| 23 10 424 | 185 55
424 | 122 25 10 281 | 160 44
245 | 118 23 10 324 | 160 44
213 | 109 23 10 281 | 172 34
185 | 109 23 10 281 | 138 30 11 |eaeee
185 | 104 21 10 245 | 128 34 1 ...
185 100 21 10 7551 1181 30 10 |......
213 83 19 11 605 | 128 30 11 ...,
185 76 19 1 424 | 122 34 10 |caueae

N 372 |eean-. 4. 10 |aee.a.e

Monthly discharge of Bear Creek near Wallowa, Oreg., for the year ending Sept. 30, 1915.
Disch in d-feet.
ischarge in second-feet. Runoffl |,

Month. (totalin r&c‘;‘

Maximum.| Minimum, | Mean, | 8cre-feet). :
APTII13-30. - eoicieniireneicernnnr e araaranaas 372 160 | 240 8 570 | B.
BY.eennen et e eea e aaenaaan 755 160 | 305 18 800 | B.
TUDE. e e e eeeeaemcmannneaanenn e aannaananns 480 18| 244 14.500 | B.
TJuly. ..ol II I 138 30 78.3 4.810 | B.
AUgust. .o 34 10 19.3 1,190 | B.
September 1-16. .. ...cioaiii il 14 10 10.4 330 | B.

The period. ... ST IR U I 48 200

CLEARWATER RIVER AT KAMIAH, IDAHO.

Location.—In sec. 1, T. 33 N., R. 3 E., at the toll bridge in the town of Kamiah,
6 miles below the mouth of South Fork of Clearwater River, in Lewis County.
DRAINAGE AREA.—4,850 square miles (measured on General Land Office map, edition

of 1909).

RECORDS AVAILABLE.—August 20, 1910, to September 30, 1915.
Gace.—Since May 30, 1911, chain gage attached to downstream handrail of toll
bridge; prior to that date gage was painted on lower steel caisson of first pier from
left abutment, the datum being 0.06 foot lower than that of present gag~. Gage

read by Mrs. J. W. McGuire.

DISCHARGE MEASUREMENTS.—Made from downstream gide of toll bridge.
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CHANNEL AND CONTROL.—Stream bed at gage and control consists of heavy boulders
and gravel; probably permanent. One channel at low water, two channels
between gage heights about 5 and 8 feet, and one channel above gage height
8 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during the year, 9.8 feet May
19 (discharge, 28,200 second-feet); minimum stage recorded, 2.2 feet January 26
(discharge, 1,130 second-feet). .

1910-1915: Maximum stage recorded, 16.1 feet May 26, 1913 (discharge, 76,600
second-feet); minimum stage recorded, 2.0 feet December 5-6, 1913 (discharge,
950 second-feet).

WinTeR FLOW.—Stage-discharge relation not seriously affected by icz; open-channel
rating curve assumed applicable.

Drversions.—Several small ditches divert water for irrigation above station.

ReaurATION.—None.

AccurAcy.—Stage-discharge relation practically permanent; not sffected by ice
during year. Rating curve well defined between 1,000 and 50,000 second-feet.
Gage read to tenths once daily. Daily discharge ascertained by applying daily
gage heights to rating table. Records excellent.

CoopreErATION,—Gage-height record furnished by United States Weather Bureau.

The following discharge measurement was made by C. O. Brown.
May 9, 1915: Gage height, 6.20 feet; discharge, 10,300 second-feet.

Daily discharge, in second-feet, of Clearwater River at Kamiah, Idaho, fo~ the year ending
Sept. 30, 1915.

Essy

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,630 | 2,200 | 2,050 | 2,380 | 6,870 (15,200 (18,500 | 8,070 | 4,510 | 1,430
2,860 | 2,050 | 2,510 | 2,350 | 6,590 |13.400 {20,600 | 7,760 | 4,510 | 1,540
3,430 | 2,050 | 2,510 | 2,510 | 8,390 |13,000 |18,000 | 7,460 | 4,060 | 1,660
3,630 | 2,050 | 2,350 | 2,200 112,100 10,900 [17,500 | 7,460 | 3,430 | 1,780
3,230 | 2,200 | 2,200 | 2,510 10,900 (10,100 (17,000 | 6,870 | 3,330 | 1,780
3,230 | 1,780 | 1,010 | 2,510 | 9,770 | 9,410 (16,600 | 6,500 { 3,230 | 1,430
3,040 | 1,910 | 2,050 | 2,350 (10,100 | 9,410 (15,200 | 6,590 | 3,040 [> 1,430
2,050 | 2,050 | 1,910 | 2,350 | 9,770 | 9,770 {14,300 | 9,060 | 2,860 | 1,320
1,780 [ 2,050 | 1,910 | 2,050 | 8,720 } 9,770 13,800 | 8,070 | 2,680 | 1,430
1,660 | 2,050 | 2,510 | 2,200 | 8,390 {10,500 (13,000 {10,900 | 2,680 | 1,780
1,660 | 1,910 | 2,350 | 2,200 | 8,390 |11,700 {12,500 | 8,390 | 2,680 | 1,780
2,050 | 1,910 | 2,200 | 2,350 | 9,770 (10,100 [15,600 | 7,160 | 2,200 | 1,010
2,200 | 1,910 | 2 2,510 11,700 | 9,770 116,100 | 6,590 | 2,200 | 2,200
1,540 | 1,910 | 1,910 | 2,680 |13,800 [10, 500 |15, 7,160 | 2,350 | 2,050
1,220 | 2,050 | 1,910 | 3,230 12,100 12,100 |14,300 | 6,870 | 2,510 | 2,050
1,220 | 1,910 | 1,930 | 4,280 13,000 10,500 13,400 | 6,310 | 2,350 | 1,010
1,540 | 1,780 | 1,910 | 4,060 {13,800 | 9,770 113, 8 2,350 | 1,780
1,430 | 1,780 | 2,350 | 3,840 |15,600 {18,500 (12,500 | 8,300 | 2,050 | 1,660
1,430 | 1,780 | 2,200 | 4,060 17,000 |28,200 (12,100 | 6,870 | 2,200 | 1,430
1,780 | 1,780 | 2,510 | 3,630 (19,000 {24,000 (13,000 | 6,590 | 2,050 | 1,430
1,780 | 1,780 | 2,510 | 3,430 |19,500 |21,700 [12,100 | 5,770 | 2,050 | 1,540
1,780 | 1,660 | 2,350 | 3,840 (17,500 [21,100 (10,500 | 5,510 | 1,910 | 1,430
2,050 | 1,320 | 2,350 | 4,750 [15,200 (20,000 {10,100 | 5,250 | 1,660 | 1,540
2,050 | 1,430 | 2,350 | 6,590 (14,300 (19,000 | 9,410 | 4,750 | 1,540 | 1,320
2,200 | 1,320 | 2,510 | 7,460 [13,800 {18,500 | 9,060 | 4,510 | 1,540 | 1,430
2,680 11,130 | 2,680 | 6,310 (13,000 {18,000 (12,500 | 4,280 | 1,540 | 1,
2,680 | 1,430 | 2,510 | 5,770 {13,000 (17,000 (10,900 | 4, 1,430 | 1,
3,040 | 1,540 | 2,200 | 5,770 |14,300 [18,500 | 9,770 | 4,750 | 1,430 | 2,
2,680 | 1,780 |....... 6,310 {15,200 |22,800 | 8,720 | 4,280 | 1,430 | 2,
2,860 1 1,910 |....... , 870 (17,000 (20,600 | 8,390 | 4,510 | 1,540 | 1,910
2,350 | 2,050 |.......| 7,160 |....... 1,8,500 ..... .. 4,510 | 1,320 |.......
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HMonthly discharge of Clearwatér River at Kamiah, Idaho, for the year ending Sept. 89, 1915,

[Drainage area, 4,850 square miles.]

Discharge in second-feef. - Run-off.
Accu-
Month. Depth in
Per s racy.
Maximum. | Minimum. | Mean. squaro l(]ilraigsagc? ;g’ggfﬂ
g area.
6,310 1,660 3,850 | 0.704 0.92] 237,00 A.
8,390 3,840| 5300f 1.09 1.22| 315010 | A
3,630 1,220 228 .470 54 40,000 | A.
2,200 Lo | 1,820 .375 431 112,00
2680 1910 2210 .462 .81 124,00 | AL
7,460 2,050 | 3,890 +802 02| 239,00 | A.
19, 500 6,590 | 12,600 2.60 | . 2.90 750,070 | A.
28’ %00 9,410 | 152001 3.13 3.61 935,000 | A,
20, 600 8390 | 13,500 2.78 3.10 7000 | AL
10, 900 4,280 | 6,540 1.35 1.56| 402,000 | A,
4 510 1,320 2,410 .497 .57 148,000 | A,
2350 1,320 | 1,680 .346 -39 ,000 | A,
28,200 4 1,130 5,950 1.23 J16.64 | 4,300,0%

SOUTH FORK OF CLEARWATER RIVER NEAR GRANGEVILLE, IDAHO

Locarion.—In the SE. $ NW. { sec. 30, T. 30 N., R. 4 E., below power ! ouse of
. Grangeville Electric Light & Power Co., 6 miles east of Mount Idaho, 10 miles south-
east of Grangeville, and 19 miles above mouth of river; in Idaho County.

DRAINAGE AREA.—940 square miles émeasured on General Land Office map, edition
of 1909).

Recorps AvAILABLE.—November 14, 1910, to July 31, 1911; October 9 to November
18, 1911; January 4. 1912, to September 30, 1915.

Gage,—Since May 30, 1912, vertical staff on right bank, in two sections: Lower
section anchored to rock peint 75 feet below power house; upper sectior nailed
to vertical timbers in tailrace of power plant at datum 0.22 foot higher then lower
section, the difference representing fall of river between the two sections at stage
4.0 feet. Gages previously used as follows: November 14, 1910, to November 1,
1911, vertical staff at same site as lower section of present gage but at datum 1.2
feet higher; November 2, 1911, to May 29, 1912, vertical staff in two sections at
same site and datum as present lower section.. Gage read by John T. Kelly. |

DiscBARGE MEASUREMENTS.—Made from cable just above power house or by wading.
Two measurements are mecessary, one of river above power house and one of
intake flume; the sum represents flow past gage.

CHANNEL AND CONTROL.—Stream bed at gage and control composed of large b~ulders;
not likely to shift except at high stages. Channel curved at gage; gradier* steep.
Left bank subject to overflow during floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 6.75 feet at 5 p. m.,
May 19 (discharge, 4.200 second-feet); minimum discharge estimated at 114
second-feet December 16-25 (stage-discharge relation ‘affected by ice).

1910-1915: Maximum stage recorded, 9.7 feet May 30, 1912 (discharg>, 9,380
second-feet); minimum discharge December 16-25, 1914.

WintER FrOW.—Stage-discharge relation seriously affected by ice; flow estm:m'oed
from discharge measurements, observer’s notes and weather records.

Drversions.—None,

ReauLaTION.—Operation of power plant causes slight variations in stage.

45725°—18—wsp 413—13
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AccurAcy.—Stage-discharge relation practically permanént; afiected by ice Decem-
ber 9 to January 31. Rating curve well defined between 150 ard 3,500 secornd-
feet. Gage read to half-tenths twice daily. Daily discharge, except for ice
period, ascertained by applying mean daily gage beights to rating table, Records
excellent except for December and January, for which they are poor. :

CoorerATION.—Gage-height record furnished by United States Forest Service.

The following discharge measurement was made by C. O. Brown:
May 8, 1915: Gage height, 3.40 feet; discharge, 798 second-feet.

Darly discharge, in second-feet, of South Fork of Clearwater River rear Grangeville,
Hdaho, for the year ending Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Feb. | Mar. | Apr. | May. | June. | J-ly. | Aug. | Sept.
985 | 1,100 | 3,590 955 501 195
055 | 1,100 | 3,470 | 955 195
1,580 { 1,100 | 3,110 890 511 165

1,580 | 1,100 | 2,990 | 800 | 480

1,460 2,000 765| 435 9206
‘1,240 | 80 |2,770| 955| 410 206
1,400 825 | 2,440 | 1,670 386 195
1,400 8251 2,340 | 1,400 386 177
1,240 825 [ 2,140 | 1.760 386 177
1,240 890 | 1,940 | 1.580 362 177
1,240 890 | 2,240 | 1,240 339 244
1,320 890 | 2,770 | 1.100 316 316
L 1,850 828 | 2,550 | 1.020 316 435
1,760 955 | 2,340 | 1.030 316 339
1,580 | 1,100 | 2,340 | 1,100 294 316
1,490 955 | 2,140 | 1.020 294 204
1,490 890 | 1,940 | 1.400 316 252
1,490 | 2,900 | 1,940 | 1.100 204 221
1,580 | 4,130 | 1,940 955 273 213
1,580 | 3,710 | 1,940 | 825 252

1,490 | 3,470 | 1,670 252 195
1,320 [ 8,470 | 1,400 | 765 282 184
1,320 | 3,110 { 1,400 705 252 184
1,320 | 2,770 | 1,460 ‘944 184
1,240 | 2,770 | 1,400 | 501 | .232 184
1,170 | 2,660 | 1,580 591 232

L1701 2, 1,320 | 564 386
1,100 3,710 | 1,240 | 647 339
1,100 | 3, 1,1001 705 185| 244
1,100 | 3,350 | 1, 647 213
sesasns 3,110 |ovennes] GHLL 196 [eanine

NoTE.—Discharge sstimated, because of ice, from observer’s notes and weather reeerds, as follows:
Dec. 10-15, 144 second-feet; Dec. 16-25, 114 second-feet; Dec. 26-31, 132 second-feet; Jan. 1-5, 123 seconds
feot; ési.‘n tti-lt), 138 second-feet; Jan. .ﬁ—m, 167 second-feet; Jan. 21-25, 141 second-fect; Jan. 26-31, 167
second-fee
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Monthly discharge of South Fork of Clearwater River near G'):angwi.lk, Idﬁo,ﬁwd&w
ending Sept. 30, 1915.

[Drainage area, 940 square miles.}

Discharge in second-feet.
Run-off |40,
Month. (total in 1a0y.
Maximum. | Minimum. | Mesn, | 8ere-feet).
394 24,200 | A.
344 20,500 | A.
159 9,780 | D.
151 9,280 | D.
215 11,900 | A.
485 29,800 | A.
1,360 80,000 | A.
2,000 123,000 | A.
2,120 126,000 | A.
961 59,100 | A.
322 19,800 | A.
237 14,100 | A.
729 | 528,000

TUCANNON RIVER NEAR POMEROY, WASH.

Locarion.—In sec. 13, T, 11 N., R. 40 E., at highway bridge at the abandon~d post
office of Marengo, 9 miiles southwest of Pomeroy, in Columbia County, 17§ miles
north of Dayton, and 14 miles above Petaha Creek.

DrAINAGE AREA.—Not measured.

RECORDS AVAILABLE.—August 31, 1913, to June 30, 1915, when station was dis-
continued.

Gace.—Vertical staff in two sections at highway bridge. Lower section on .pile
3 feet from left abutment; upper section on left abutment; read by William
Brockman.

DiscHARGE MEASUREMENTS.—Made by wading near gage.

CHANNEL AND coNTROL.—Bed of stream composed of gravel. Control formed by
riffle 75 feet below gage; shifting at high water. Banks not subject to cverflow.
Stage of zero flow, determined September 29, 1915, gage height 0.3 foot.

EXTREMES OF DISCEARGE.—Maximum discharge during the period October 1, 1914,
to June 30, 1915, estimated at 285 second-feet May 20 and 21, by hydrograph
comparison with record of Tucannon River near Starbuck; minimum stage
recorded, 1.20 feet at 7.30 a. m. December 24 (discharge, 25 second-feet).

1913-1915: Maximum stage recorded, 2.55 feet at 4.40 p. m. April 15, 1914
(discharge, 370 second-feet); minimum stage recorded December 24, 1914.

WiNTER FLOW.—Stage-discharge relation affected by ice for short periods during
severe winters.

Drversions.—Several small diversions for irrigation above station.

Rzeguration.—None.

Accvracy.—Stage-discharge relation not permanent; affected by ice Decemker 1923
and 28, 1914. Rating curve, well defined below 200 second-feet, used August .
31, 1913, to April 15, 1914; rating curve well defined throughout used April 15,
1914, to June 30, 1915. Gage read to hali-tenths twice daily from August 31,
1913, to July 25, 1914, and to hundredths twice daily from July 26, 1014, to June
80, 1915. Observer’s record doubtful March 17 to April 2 and May 19-21, 1915.
Daily discharge ascertained by applying mean daily gage heighta to ratiny tables,

'+ except for periods of doubtful gage readings and ice effect. Records good except
for periods of estimated discharge. Determinations of discharge August 31, 1913,
to September 30, 1914, supersede those published in Water-Supply Paper 393.
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Discharge measurements of Tucannon River near Pomeroy, Wash., duﬁ'ng the year ending
Sept. 80, 1915.

[Made by C. 0._Br0wn.}
G Dis- Gage | Dis- Gage Dis-
Date. heigﬁ:. charge. Date. height. | charge. Date. height. | charge.
Feet. | Sec.-ft. Feet. | Secft. Feet. | Sec.ft.
Nov.4..ciieaene 1.63 72.8 || Feb.9...c...... 1.73 102 Sept. 29........ 1.49 5.2
Dec. 19..... ess) 0l 64 44,3 || May 20......... 2.52 310

aStage-discharge relation affected by ice.

Daily discharge, in second-feet, of Tucannon River near Pomeroy, Wash., for the period
Aug. 81, 1918, to June 30, 1915.

Day. Aug. | Sept. ! Day. Aug. | Sept. Day. Aug. | Sept.
|
] 1913 1913.

70 ' % S, caecnane U | ] S,

700 12........ PR 70 12200 inieiniannn.

70| 13, ciuernennnnn 70 || 23..... ceresnnns

82 M. e, TO ([ 24..ciunumunnns.

75 | B 1 T0) 25.cennnn PO

70| 16 . cuueiananen 701260 cecacuann...

(LI T I (R 70 caeee

78] 18..ceiianannn.. 70

70 19...cu...n 70

70 [ 20......... 78

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

78 101 78 97 98 244 137 165 138 74 56 55
70 97 78 97 108 274 137 187 140 72 56 53
70 97 78 97 93 259 142 187 160 70 55 55
78 97 78 88 114 228 184 202 138 89 56 53
78 88 78 88 97 198 228 187 138 87 56 55
78 78 78 88 76 198 290 182 135 76 55 56
97 78 78 88 114 198 274 174 130 76 55 62
108 78 78 88 99 198 259 216 124 83 55 69
108 78, 78 88 93 213 259 231 124 69 56 69
78 78 78 78 97 244 259 231 121 69 55 62
78 78 78 78 97 228 244 216 14 66 55 69
88 78 78 78 99 198 259 202 108 i 56 9
78 78 78 78 1 198 274 216 108 95 56
82 78 78 78 101 198 306 307 106 91 53 69
781 T8 78 78 114 228 354 261 104 72 53 87
78 78 78 88 110 244 307 261 101 70 55 87
78 78 78 78 114 228 261 246 9 69 55 87
78 78 78 78 110 228 246 246 91 66 55 89
70 78 78 78 116 228 246 216 91 59 56 82
70 78 78 88 120 228 276 202 87 59 56 87
70 78 78 82 130| 213| 246 187 87 58 55 72
70 78 78 88 169 198 231 202 89 56 53 55
78 78 78 97 198 198 216 216 82 56 53 64
78 78 78 97 198 195 216 202 82 56 55 62
78 78 78 88 228 184 187 187 89 56 48 62
97 78 78 88 213 166 187 182 104 56 ‘53 62
97 78 78 88 198 156 176 174 93 56 53 69
88 78 78 88 213 147 160 158 93 56 | 55 69
88 78 78 88 |ecnann . 137 160 148 87 56 55 69
97 78 88 88 lueene.s| 142 150 135 83 55 55 69
108 levancae 97 88 |owenea| 142 feeceano| 135 feuaeea. 56 55 levaneea
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Daily discharge, in second-feet, of Tucannon River near Pomeroy, Wash., for the period
Aug. 31, 1913, to June 30, 1915—Continued.

Day. oct. | Nov. | Dec. | Jan. | Feb. | Mar. Apr. | May, | June,

1914-15.
67 72 76 72 216 99 |overaene 160 150
72 85 76 72 112 95 |eennen.. 155 142
72 85 80 72 130 . 91 246 150 130
69 80 76 76 99 95 216 150, 119
69 80 76 72 102 93 216 150 110

62 76 80 74 95 80| 187 148 97
56 76 20 76 95 8| 187 160 93
62 80 76 70 % 87| 15| 187 %
85 80 69 69 150 | 182 117
85 99 66 69 174 | 187 110
72| 117 64 78 187 202 102
72| 12| 48 76 74| 218 95
72 99 53 0 m| @ 91
70| 102 56 70 150 | g3 87
70 91 50 70 160 [ - 231 89
72 85 47 70 160 | 261 83
87 80 4“ 69 165 [ceemnens 80
85 80 |ocnuenns| 69 165 |-22200i 83
85 82 |..... | 67 171 eene... 83
72 80 |-l ea 185 |98 72
80 80 22110000 58 150 | 246 72
72 73 27 55 18| 31 72
72 78 35 53| 102 |.2l) 5| 216 76
70 80 39 511 102 (ccewee..| 135 197 78
70 80 53 53 99 |1lilll 18| 1% 76
70 80 68 82 9 ..l 13| 197 69
70 80 83 72 leveneranfoorneens| 1551 178 69
70 78 80 72 el 10| 15 66
70 foveuenna] 72 {277 DS ROUUNN IOURN S '

Norte.—Gage npt read, discharge in olated, Feb. 1 and June 14-16, 1914. Stage-discharge relation
affected by ice Dec. 19-23 and 28, 1914; discharge Dec. 19 determined from discharge measurement, Dee,
20-23 estimated at 35 second-feet Dec. 28 interpolated. Observer’s record doubtful Mar. 17 to Apr.2
and May 19-21, 1915; discharge estimated by hydrograph comparison with record of flew Tucannon
River x}eag Starbuck as follows: Mar. 17-31, 155 second-feet; Apr. 1-2, 185 second-feet; and May 19-21, 280
second-feet.

Monthly discharge of Tucannon River near Pomeroy, Wash., for 1918-1915. -

Discharge in second-feet. Runoff |,
Month, (tota'in [2CCU-
Maximum. | Minimum. | Mean. | acre-feet). | F3¢Y
101 70 74.8 4.450 | B,
108 70 82,9 5100 | B,
101 78 8.0 4.820 | B,
97 78 78.9 4.850 | B.
97 78 86,4 5310 | B,
228 76 129 7,160 | A,
274 137 204 12,500 | A.
354 137 220 13 600 | A.
307 135 202 12.400 | A,
160 82 108 6430 | A,
95 55 67.5 4.150 .
56 48 54.6 3 360 .
89 58 67.9 -4040 | B,
The year.ceeseneeaeen cevessesrnasenecnnns 354 48 116 83 700
1914-15.
ceneesesnnsensenneencs 87 56 72.1 4.430 | B.
72 84.7 5 040 | B.
27 60.3 3710 | B.
51 69.1 4 250 | B,
87 105 5,830 | B,
7| 1 7,690 | C.
April.ececeneese. ceecacavoens 136 171 10200 | B.
Y oeaecnce ] 148 199 12,200 | B.
JUDC.eeereleiarsaenescrencencoenncsncasnscnrsasnnns 150 66 94.0 5 590 | B,
ThE PEriof. sesseernmsonceresrsssonasrannssnfsssasonsanee 27| 109 58 900
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TUCANNON RIVER NEAR STARBUCK, WASH.

LocaTioN.—In sec. 23, T. 12 N., R. 388 E., half a mile below mouth of Petaha Creek,
and 6 miles east of Starbuck, Columbia County.

DRrAINAGE AREA.—Not measured.

RECORDS AvamLABLE.—November 8, 1914, to September 30, 1915.

Gage.—Inclined staff in two sections on left bank, 1,000 feet above observer’s houss;
read by Wesley Martin.

DIsCHARGE MEASUREMENTS.—Made by wading or from a bridge 1 mile below gage.

CHANNEL AND coNTROL.—Channel straight for 100 feet above and telow gage. Bed
composed of solid rock. Banks made up of light soil; wooded; left bank high;
right is overflowed at gage height 5.5 feet. Control is a vertical ¢vop of 2 feet over
solid rock, 100 feet below gage. Stage of zero flow, determined September 28,
1915, gage height 0.6+0.1 foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 4.2 feet on morning
of February 1 (discharge, 970 second-feet); minimum stage, 1.60 feet August 24-31
(discharge, 39 second-feet).

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

DiversioNs.—Many small irrigation ditches divert water above gage —probably about
10 per cent of natural flow during July and August. A large patt of the diverted
water returns to the river above the gage in the form of seepage.

REeecuraTiON.—None.

Accuracy.—Stage-discharge relation not permanent; changed by construction of a
low wing dam during August, 1915, and affected by ice during December and
January. Two rating curves used, each well defined below 6§00 second-feet,
one applicable November 8 to July 31, the other August 16 to September 30.
Gage read to hundredths twice daily. Daily discharge ascertained by applying
gage heights to rating table; shifting-control method used August 1-15., Records
excellent except for December, January, and August, for which they are good.

Discharge measurements of Tucannon River near Starbuck, Wash., during the year ending
Sept. 80, 1915. '

[Made by C. O. Brown.}

Dis- Gage Dis- Gi Dis-
Date. ngﬁft charge. Date. hei?;%t. charge. . Date. hel%ﬁ charge.
Feet. | Sec fi. Feet, | Sec. & Feot, | Sec. ft.
NOV. Queervnacnsd] 188 85 || Feb.9..cveun... 2,10 26 || May 19......... 278 284
Dee. 18......... @251 48|l May 2...cvvee.. 2.28 158 pt. 28........ L72 52
Feb. 8.....cc.... 2.11 134 . .

@ Stage-discharge relation affected by ice.
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Daily discharge, in second- feet of Tucannon River near Starbuck, Wach Jor the year
mdmg Sept. 30, 1915.

Day. Nov. | Dec. | Jan. | ¥eb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
85 89 341 105 196 162 184 70 52 41
89 89 102 184 162 142 69 3 41
85 89 290 105 878 162 1421 45 52 41
_89 109 208 112 200 162 132 65 51 42
86 91 142 12 220 162 132 64 50 41
82 9 132 109 208 152 132 68 48 41
76 86 132 105 208 152 132 68 48 42
78 9 123 105 196 152 132 70 46 43
78 100 123 106 184 162 123 70 46 43
75 85 114 102 162 173 123 70 46 45
0| 8 123 102 162 184 132 70 45 48
68 86 114 102 173 196 142 ki 45 60
o 95 114 100 184 233 132 68 44 66
61 123 112 102 184 233 123 67 43 62
56 112 h{ 114 162 233 123 a8 42 61
54 86 102 142 162 114 68 41 59
52 88 102 152 152 246 106 67 41 59
48 86 114 152 162 260 106 65 41 57
45 85 128 142 162 275 a7 85 41 55
44 83 123 142 162 290 92 63 40 53
45 82 123 142 162 290 89 63 40 49
45 81 123 142 162 290 86 61 40 49
46 79 123 142 152 280 91 59 46 51
47 78 114 152 152 | 246 92 56 39 51
48 78 114 162 152 233 a1 55 39 &l
52 162 142 208 89 54 39 51
61 162 142 208 86 54 39 51
73 162 142 208 83 53 39 51
0 173 142 188 78 52 39 51
86 184 173 196 74 52 39 53
921 175 |.......| 208 1....... 184 1....... 52 2t i DO

Nore.—Discharge estimated, because of ice, Dec. 11-29 amd Jan. 11-30.

Monthly discharge of Tucannon River neag Starbuck, Wash., for the year endirq Sept. 30,

.

Di; second-feet.
scharge in d-feet Run-off A
Month, (to'ar in rw
Maximum. } Minimum. Mean.
bt 9.5 4,270 | A.
44 66.8 4,110 | B.
76 93.5 5,750 | B.
102 155 8,610 | A.
100 132 8,120 | A.
142 180 10,700 | A.
152 210 12,900 | A.
74 118 6,720 | A.
52 63.3 3,890 | A.
39 43.4 2,670 | B.
41 50.2 2,890 | A.
[ UTORTURRON PR 70,700
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| PALOUSE RIVER NEAR POTLATCH, IDAHO.

LocarioN.—A quarter of a mile above Kennedy Ford, three-fourths mile below Deep
Creek, and 3} miles below Potlatch, in Latah County.

DRAINAGE AREA.—Not measured. .

REcorDs AvAILABLE.—October 1, 1914, to September 30, 1915.

Gace.—Stevens water-stage recorder on right bank a quarter of a mile above Kennedy
Ford. Floyd Vowell, observer.

DiscHARGE MEASUREMENTS.—Made from bridge three-fourths mile below gage or by
wading.

CHANNEL AND coNTROL.—Composed of boulders and solid rock, practizally permanent.
At extremely high stages water flows around gage on right bank.

EXTREME OF DISCHARGE.—Maximum stage, from water-stage recorder, 10.8 feet at
1 a. m., May 21 (discharge, 2,780 second-feet); minimum stage from recorder, 0.02
at 3 a. m., December 21 (discharge estimated at 1.0 second-foot).

WinTeR FLOW.—Stage-discharge relation seriously affected by ice. Flow estimated
from discharge measurements, observer’s notes, and weather records.

DiversioNs.—None.

RecuratioN.—Flow affected by regulation of Potlatch Lumber Co.’s reservoir 5 miles
above station.

Accuracy.—Stage-discharge relation permanent, affected by ice December 11 to
February 4. Rating curve well defined between 40 and 5 200 second-feet.
Daily discharge ascertained by use of discharge integrator. Fecords excellent
except for ice periods and periods of very low discharge.

Discharge measurements of Palouse River near Potlatch, Idaho, during the year ending
' Sept. 80, 1915.

-

Dae | Madony— [ 0o | D | Date | vmdony-  [Gae | Db
3 .~ft. Feet, | Sec.

Oct. 19 . O, . 65 . Feb. 1.46 16!;.1
21 d .- ﬁgr. 2.63 306

y 5.35| 908

3 4.97 790

4.38 670

Jan. 3.97{ 585

July .29 5.6

' . .28 5.5

Feb. 30 |..... L Lo .27 5.2

Sept. 8| Parkerand Richardwn. .20 2.7

& Stage-discharge relation affected by ice,
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Daily discharge, in second-feet, of Palouse River near Potlatch, Idaho, for the y~ar ending
Sept. 80, 1915.

Day. Oct. | Nov. | Dec. | Jan, | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
Lecicccmcnnaena]ranesns| 17.0[ 22 13 2 128 765 112 | 343 12.0 | 12.8 5.3
J 26 18 33 150 650 198 | 233 12.2¢ 10.4 5.0
10.0 18 40 156 678 176 | 186 15.0{ 13.0 3.9
18.5 18 35 & 737 | 187 15.0 8.4 4.2
18.5 18 33 558 140 | 168 19.0 9.2 4.2
craeansf 20 19.0 17 48 132 448 116 | 92 35 10.2 3.9
vieaess) T0 18.0 14 68 181 428 107 | 90 8.0 3.6
ceeeeesi 148 18.0 12 82 390 9 149} 14.2 3.2
ceeeesel 1401 185 9 82 166 300 104 | 80 4.9 3.2
ceeenas| 14.4 1 18.0 9 144 164 27 92| 91 33 7.9 4.2
20 10 148 172 238 132 | 123 33 8.2 3.2
14 12 90 179 247 118 | 117 25 9.2 4.6
10 12 62 199 250 102 | 106 28 10.2 5.0
14 11 60 24 285 130 | 88 28 9.1 3.4
10 10 53 266 255 94| 68 19.0 | 10.8 7.3
42 14 9 50 753 219 83| 82 14.0 6.0 5.2
60 10 13 66 584 220 84| 56 6.7 8.7 6.9
73 15 17 94 501 223 333 | 46 7.1 8.8 7.0
50 10 10 123 516 188 [ 1,820 | 44 20 6.9 7.2
38 18 14 126 433 164 | 2,580 | 47 18.0 69 85

|

28 8 1,670 | 47 1.0 6.4 4.8
14.47 10 928 1 43 18.5 9.7 5.6
16.0 9 816 || 40 15.5 8.1 6.2
16.5 9 616 || 40 16.0 6.6 7.9
16.0{ 10 574 | 38 18.0 6.9 8.0
175 11 504 | 37 14.5 6.0 6.6
16.0 8 426 | 38 17.0 5.3 7.1
17.0 7 425 | 24 12.3 6.7 7.1
17.0 8 458 | 10.9 | 15.0 7.6 6.3
18.0] 10 322 | 13.7( 12.8 5.2 6.2
weenat 13 ) 320 [.ncca..) 11,4 4.4 Joeaees

NoTE.—Discharge Oct. 1-23 estimated 8 second-feet by comparison with record at Hooner station,
Discharge Dec. 11 to Feb. 4 estimated, because of ice, from observer’s notes and weather record s.

Monthly discharge of Palouse River nearlPi)Et’latch, Idaho, for the year ending Sept. 30,
915. :

Discharge in second-feet.
Run »ff Accn
Month. (total in ;acy-
: Maximum. | Minimum. | Mean. | 80r#ft).
8.49 522 | B.
33.2 1,980 | Bl
14.0 861 { C.
12.9 793 | D.
90.4 5,020 | B.
351 21,600 | A.
285 17,000 | A,
247 27,800 | A
.90 903.1 5540 | A.
7| 184 1,130 | B.
4.4 8.15 501 | B,
3.2 5.43 323 | C.
The Period. .. .oueeeeneeenreuseneessacsancnas| 2,580 32| 14 87,800
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PALOUSE RIVER NEAR WINONA, WASH.!

LocaTioN.—In sec. 5, T. 16 N., R. 39 E., 200 feet below Rock Creek, 7 miles south-
west of Winona, in Whitman County.

DrAmNAGE AREA.—Not measured.

REecorps AvamLasrLE.—December 16, 1914, to September 30, 1915,

Gace.—Inclined and vertical staff on right bank, 200 feet below confluence with
Rock Creek; read by Theo. McDougall.

DiscEARGE MEASUREMENTS.—Made from cable 900 feet below gage or by wading.

CHANNEL AND coNTROL.—Bed composed of gravel; probably shifting. Right bank
high; left bank subject to overflow at high stages. Stage of zer> flow, according
to measurements made December 16, 1914, and September 18, 1915, 0.04:0.1
foot.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.2 feet at 4.20
p. m. February 8 (discharge, 2,800 second-feet); minimum stage recorded, 0.48
foot at 2.30 p. m. September 27 (discharge, 9 second-feet).

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

Drversions.—Several irrigation ditches divert water above gage., Though small
individually, they probably aggregate a large proportion of the e<treme low-water
flow.

RecuraTION.—None.

Accuracy. —Stage—dlscharge relation practically permanent during the year; affected
by ice for a few days in December and January. Rating curve well defined
below 3,100 second-feet. Gage read to hundredths once daily; corrections to be
applied to observed gage heights somewhat uncertain; very litt's diurnal fluetu-
ation. Daily discharge ascertained by applying daily gage heights to rating table.
Records good except for periods in which flow was less than 190 second-feet or
gage was not réad for five or more days.

Discharge measurements of Palouse River near Winona, Wash., during the year enqu
Sept. 80, 1915.

Date. Made by— hglg 5 Dis- || Date. Made by— Gage | Dis

Feb. 5| C.O.Brown........... 2.66 77
5 do o 2.42] 620
3 ' L92 374

July 16 .92 66.7

Sept. 18 58| 2.6

" o Moasured above Rock Creek and discharge of Rock Cree&t 4.7 second-feet, mearred and added.
b Surface velocity observed and aoemcleut of 0.85 used to reduce to mean veloci it
¢ Musu-ed above Rock Creek and discharge of Rock Creek, 8.3 second-feet, ‘meatired and added.

1 For discharge of Palouse River above Rock Creek, ses p. 211.
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Daily discharge, in second-feet, of Palouse River near Winona, Wash., for the year ending
Sept. 30, 1915.

Day. Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sepk .
i
N3
24 388 | 1,160 202 482 76 38 25
371 1,010 388 870 2934 434 70 37 12
37] 2 388 770 234 388 | 86 31 I
47 [ 1,460 434 802 234 268 62 29 14
a7| 77| 42| 6| 24| 28| 7| 2|
44 534 706 234 346 52 26 -
45 534 457 588 217 268 48 29 mn:
481 1,010 482 534 195 195 48 29 14 =
481 1,230 457 482 192 172 48 29 9
44| 1,380 405 434 195 172 48 27 9
481 1,230 370 346 180 189 66 26 10
48} 1,010 340 346 195 166 66 26 10
45 737 370 346 217 195 59 24 11
68 534 352 346 195 195 50 24 11
68 434 380 410 180 180 58 25 12
64 346 535 366 195 166 66 24 12
60 346 730 346 195 144 62 24 13
55 807 600 308 196 138 59 21 13
60 706 457 268 250 125 59 19 14
60| 706| 43¢| 268] 1,830 112 50 21 T
58 706 234 | 2,620 12 50 18 14
52 646 234 ( 1,770 112 47 18 13
48 534 410 234 1 1,080 106 39 18 13
45 307 457 192 940 100 39 17 12
39 482 482 234 836 100 37 17 14
37 43¢ 346 234 770 100 38 16 9
42 434 366 166 706 100 39 16 9
31 410 333 174 588 100 39 14 9
55 |eacaaeas 388 166 588 89 39 4 9
b7 IO 316 195 588 82 39 13 12
37 |eeeeonan 1,010 {........ 534 |eennnnnn 39 B leaeeoaan

NoTE.—Gage not read, djschar%:

read Mar, 10-18; discharge estima!
Hooper. Discha;
weather records.

interpolated, July 15, 17, 30, Au
d by hydrographic comparison

. 16, 26, and Sept. 10-17. Gage not
th récord of flow of Pa'ouse River at
rge Dec. 23, Jan. 16, 17, 22-25, and 28, estimated, because of ice, from observer’s notes and

Monthly discharge of Palouse River near Winona, Wash., for the year ending Sept. 30, 1915,

Discharge in second-feet.
Run-oft Accu
Month. (tetal in -
Maximum. | Minimum. | Mean. acr>-feet).
Decomber 16-31........ociiiiiiiniiiiin i [ 17.4 552 | C,
January...... 68 24 47.5 - 2,920 C,
Februar, , 530 233 763 42,400 | B,
March.. 1,010 [.ooeenen... | 45 ‘98, C.
April ,160 166 420 25,000 | B,
y 2,620 180 546 1 B.
June. 482 82 187 1,100 | B,
Taly. oIl 76 37 52.1 3,200 | C.
AUguSt.ceeireciieininanes. 38 13 22.9 1,410 | G,
September.. ... i ciiiiiiie e 4 9 n.e 690 | b,
The period...... R PPN [ IR 149,000
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PALOUSE RIVER AT HOOPER, WASH.

LocarioN.—In sec. 26, T, 15 N., R. 37 E., 1 mile east of Hooper, Whitman County,
and 2 miles above Cow Creek.

DramaceE arEA.—2,210 square miles.

RECORDS AVAILABLE.—April 1, 1897, to December 31, 1899; April 1, 1900, to April
20, 1907; June 14, 1908, to July 31, 1912; March 7, 1913, to September 30, 1915

Gaee.—Vertical and inclined staff in four sections, on right bank, 300 feet above and
across the river from the Oregon-Washington Railroad & Navigetion Co.’s water
tank. Original gage (Apr. 1 to Aug. 31, 1897), a vertical staff 1 mile above site
of present gage; since September 9, 1897, several gages at present site and datum.
Gage read by Mrs. L. C. Huffman.

DiscHARGE MEASUREMENTS.—Made by wading or from cable 200 fee’ below highway
bridge at Hooper. .

CHANNEL AND CONTROL.—Gage is in long, riffle-controlled pool. S‘ream bed com-
posed of solid rock covered with loose boulders; shifts during flcods. Left bank
high; not subject to overflow; right bank low and covered with brush.

EXTREMES OF DISCHARGE,—Maximum gtage recorded during year, 6.7 feet at 3 p. m.,
May 21 (discharge, 2,580 second-feet); probably higher stage and discharge
during night of February 3. (See Palouse River near Winons, Wash.) Mini-
mum stage recorded, 0.54 foot September 10-11 (discharge, 6 second-feet).

1897-1915: Maximum stage recorded, 21.0 feet March 2, 1910 (discharge, 27,800
second-feet); minimum stage June 25, 1910 (entire flow diverted; no flow past
gage part of day).-

WINTER FLOW ——Sta.ge-dlscha.rge relation not seriously affected by ice; open—channel
rating curve assumed applicable.

Drversions.—Several small irrigation ditches divert water above the gage, the largest
being the Palouse Irrigation & Power Co.’s canal, the maximum capacity of
which is about 15 second-feet.

Accuracy.—Stage-discharge relation changed during high water of February, 1914.
Rating curve used March 7, 1913, to Februayy 26, 1914, well defined between
150 and 10,000 second-feet; curve used February 27, 1914, to Sep*ember 30, 1915,
well defined between 20 and 10,000 second-feet. Gage read to hundredths once
daily. Daily discharge ascertained by applying daily gage Leights to rating
tables. Records good except those for periods of low water.

Discharge measurements of Palouse River near Hooper, Wash., during the year ending
Sept. 30, 1915.

[Made by C. O Brown.}

- ' | aa Dis-
Date. *| height. | charge.
. Feet. Sect.
Oct. 7... 0.91 20.
Feb. 6... 3.50 710
May 26, 382 76
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per, Wash., from Mar. 7, 1918, to

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

11,800 | 1,500 510 300 52 29

4 9,900 | 1,320 414 246 4 29

6,500 | 1,320 396 222 44 29

4,880 | 1,100 | . 414 222 44 29

4,520 | 1,040 414 200 36 28

5,650 995 396 200 36 28

4,880 995 362 199 36 28

4,160 25| 330 180 32 23

3,810 | 1,200 330 180 28 28

3,480 | 1,320 315 m 28 28

3,480 | 1,500 300 162 28 28

4400 | - 1,440 300! 162 28 2%

4,520 | 1,3%0 286 162 28 28

4,880 [ 1,380 246 154 28 28

4,880 | 1,380 246 145 28 28

5,130 | 1,100 234 145 28 28

4,520 995 222 145 28 28

3,920 | 1,100 200 137 28 28

3,370 | 1,100 200 137 23 8

3,170 | 1,00 211 129 32 2%

3,070 1 1,040 222 107 32 28

2,870 005 234 100 32 28

2,670 995 272 83 32 28

2,160 945 | 300 70 28 2

1,810 945 272 64 28 32

1,680 765 286 64 28 28

1,500 720 432 el 28 2

2,160 720 414 ol 2 2

2,020 6341 - 396 77 2 28

2,020 634 346 70 28 28

........ F51*) N PR 54 28 leeunaenn

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1913-14.

28 70 211 107 677 | 2,670 877 379 156 52 8 7

28 74 211 107 634 | 2,970 677 379 156 52 8 7

28 70 190 114 510 | 2,240 677 379 156 47 7 7

36 70 137 200 432 | 2,240 765 362 121 38 6 7

36 74 114 | 1,200 330 | 1,880 765 379 113 38 6 7

36 100 137 | 1,260 330 | 1,740 995 379 113 38 6 7

36 87 145 855 272 1 1,560 | 1,440 379 105 33 6 7

36 70 120| 810 | 272 1,380 |1,740| 414| 105 33 6 8

4 74 129 720 330 { 1,380 | 1,880 396- 105 31 7 8

4“4 87| 107) 720| 3791,380 | 1,740| 346| 105| 36 6 8

44! 100] 300| 677 396|1,440 1,560 | 315| 105 33 6| - 8

4 129 100 490 432 | 1,380 | 1,260 286 98 31 6 8

49 106 107 300 490 | 1,380 | 1,100 286 90 33 6 8

49 87 100 330 591 | 1,320 | 1,040 271 20 36 6 8

49 87 100 330 634 | 1,320 | 1,040 27 76 38 5 8

49 87 100 330 | - 591 | 1,260 | 1,100 286 76 38 7 6

54 87 100 330 677 { 1,260 | 1,150 286 121 29 6 6

59 80 87 330 634 | 1,260 995 286 98 29 6 21

70 74 100 346 634 | 1,260 900 300 .83 25 6 21

4 74 87| 346 | 634 |1,20| 765 2N 63 25 6 20

70 87 80| 346 | 945(1,200( 765 258 58 90 -7 21

64 100 87 346 | 1,620 | 1,200 765 219 47 16 8 18

64 145 87 | 1,380 | 3,070 | 1,100 677 219 46 16 8 18

64 145 87 11,100 | 2,240 | 1,100 591 196 42 10 7 18

64 145 87 260 580 855 510 196 38 10 7 19

... 64| 145 94 765 | 510 | 166 38 11 7 19

27.. 64 164 100 765 451 175 47 10 7 19

28._. 64 145 100 765 4321 175 47 10 7 19

29 64 145 100 677 396! 156 58 10 7 18

30.. 64 222 107 677 379 156 58 9 7 18

31 64 |ooaeandd 107 677 levuaned 156 J.cecnas 8 7he....
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Daily discharge, in second-feet, of Palouse River at Hooper, Wash., from Mar. 7, 1913, to
Sept. 30, 1915—Continued.

Day. Oct, | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1914-15.
15 36 47 29 634 470 | 1,260 196 432 76 33 8
20 34 50 38 945 432 945 208 379 63 31 8
18 32 58 40 | 1,680 432 855 244 346 63 25 8
16 30 47 35 | 2,400 414 765 330 330 58 s 8
14 28 58 42 855 470 855 244 300 58 22 7
20 20 52 42 634 510 810 196 286 63 21 7
20 29 47 42 550 591 765 219 286 58 21 ;]
21 28 47 43 834 510 634 196 219 52 21 6
22 29 47 42 995 362 510 196 219 52 22 6
24 90 50 43 | 1,100 490 451 196 196 42 22 8
) 22 13 42 44 995 396 379 196 175 54 21 )
22 90 42 52 995 379 346 186 166 58 19 6
70 33 58 | 1,100 346 330 232 166 58 19 7
63 38 7111, 379 346 208 196 52 16 8
56 33 995 362 346 196 166 47 16 8
52 33 61 432 396 362 196 166 42 16 8
58 31 81 396 510 346 208 156 4 14 19
98 33 61 810 765 315 208 138 52 14 19
90 28 50 765 300 219 130 50 16
76 58 855 877 286 | 1,560 130 42 13 19
.............. 3B 76 26 52 810 677 286 | 2,580 113 38 12 19
. 27 83 29 52 765 434 232 | 2, 105 33 12 19
. 38 56 22 52 634 634 232 | 1,150 98 33 12 19
. 47 83 25 54 634 591 208 | 1, 29 10 19
. 83 83 24 35 510 550 175 113 29 9 19
. 76 70 25 38 432 501 | 196 877 | . 90 7 8 19
. 58 72 22 33 510 510 196 720 7 & 16
. 58 72 29 38 550 432 196 634 90 25 8 16
. 44 70 35 33 fieanen 396 166 501 29 8 u
. 39 58 29 38 |eeaaan| 432 166 510 w( 31 8 12
.............. 38 |iaeenn. 34 42 f..eed| 891 o......] 610 ....... 20 28 IR,

Monthly discharge of Palouse River at Hooper, Wash., for the period Mar. 7, 1918, to
Sept. 30, 1915.

—

Discharge in second-feet. Runoft |, o0
Month. (total in 3

. racy.
Maximum. | Minimum, | Mean, | 2cre-feet). | ™%
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Monihly discharge of Palouse River at Hooper, Wash., for the period Mar. 7, 1918, 0
Sept. 80, 1915—Continued.

Discharge in second-feet.
Rur-oft |,
Month.* | (totalim {0C0-
i acre-faet). | T+
Maximum. | Minimum. | Mean. .
1914-15.
83 14 3L8 1,960 | A.
113 28 59.8 3,560 | A.
58 22 3.9 2,270 | A,
7 29 46.6 2,870 [ A.
2,400 432 847 47,000 | A.
765 346 | 506 3100 | A,
1,260 166 | 442 26, A.
2,580 186 | 556 3, A,
432 76| 185 11,000 | A,
76 25 45.6 2 A,
E 8 16. 4 1,016 | B,
20 6 2.1 B,
2, 580 6 227 167, 000

ROCK CREEK NEAR EWAN, WASH.!

Location.—In sec. 13, T. 19 N., R. 40 E., at outlet of Rock Lake, 13 mile« north of
Ewan, in Whitman County. '

Dranace AREA.—Not measured.

Recorps AvamaBLE.—October 15, 1903, to September 30, 1905 (published as “ Rock
Creek near 8t. John, Wash.”); March 30, 1914, to September 30, 1915.

Gage.—Vertical staff on_county bridge 200 feet below outlet of Rock Lake; fastened
to downstream caisson of second pier from left bank. Gage used from October
15, 1903, to September 30, 1905, was a vertical rod fastened to fifth pile bent of
southeast approch to highway bridge over the creek at outlet of lal<; datum
of this gage not the same as that of present gage. Gage read by Herbert Babcock.

DiscHARGE MEASUREMENTS.—Made by wading or from county bridge at gage.

CHANNEL AND coNTROL.—Bed of stream composed of solid rock covered with sharp
volcanic débris; will not shift. Right bank high; left bank low and subject to
overflow at gage height 5.0 feet, so that two channels are formed. Control for
stages up to 2.00 feet is rock riffle 100 feet helow gage; control for higher stages is
an unfinished earth dam half a mile below; low-water control perman-nt; high-
water control unstable. Stage of zero flow, according to measurements made
October 29, 1914, 0.35:0.05 foat.

EXTREMES OF DPISCHARGE.—Maximum stage recorded during year, 4.3 feet at 4 p. m.
February 12 (discharge, 393 second-feet); minimum stage recorded, 0.30 foot
October 1-17 (discharge practically zero).

19031905, 1914-15: Maximum stage recorded, 15.60 feet. Marcl 9, 1904
(discharge, 1,980 second-feet); minimum stage recorded, 10.00 feet Sep*ember 23
to October 25, 1964, 9.76 feet September 24-30, 1905, 0.30 foot September 4-9,
1914, 0.20 foot September 10-30, 1914, and 0.30 foot October 1-17, 1914 (discharge
during these periods practically zero). .

WINTER - FLow.—Stage-discharge relation not affected by ice. Ice formed in still
water, but control remained open. ‘

Diversrons.—None. )

ReguraTioN.—The gates in the low dam at outlet of Rock Lake are seldom regulated.

1 For discharge of Rock Creek at mouth see p. 211.
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Accuracy.—Stage-discharge relation practically permanent; not affected by ice.
Rating curve poorly defined below 10 second-feet, fairly well C'efined between

10 and 60 second-feet, and well defined between 60 and 300 second-feet.

Gage

read to hundredths once daily; gage-height record not very reliable April 29 to
October 31, 1914, and August 22 to September 30, 1915. * Daily discharge ascer-
tained by applying daily gage heights to rating table. Recerds geod for discharge
above 30 second-feet, fair for discharge between 10 and 30 second-feet, and poor
below 10 second-feet.

Discharge measurements of Rock Creek near Ewan, Wash., during 1914~15.

Gage Dis- Gage | Dis

Date. Made by height. | charge. || Dt Made by beight. | charge.
1014, Feet. | Secft. {| 1915 Feet, | Sec.ft.
June 17 | G. L. Parker........... 104 15.8 3 3.04 188
2.77| 163

1015, 1.88 5.7

Jan. 30 5.0 1.88 73.7

30 4.9 121| 2L9

30 3.9 121] 250

30 41 121 22.8

Feb. 25 183 121f 237

Daily discharge, in second-feet, of Rock Creek mear Fwan, Wush., for the years ending

Sept. 30, 1914-15.

Day. Mar Apr, | May. | June. | Jul™. [ Aug. | Sept.

I 2 9f 6.0 0.1

67 29 9| 32| .1

76 29 9] 3.2 .1

76 29 9| 3.2 .0

67 2 9| 3.2 .0

67 29 9 3.2 .0

67 23 9| 3.2 .0

58 2 9 3.2 .0

58 2 9| 3.2 .0

58 23 9| 32 .0

58 23 9] 32 .0

50 18 '9 3.2 .0

50 18 9| 332 -0

42 18 9| 3.2 .0

2 18 9|. 32 .0

42 13 9| 32 .0

42 13 9 1.5 .0

42 13 9 15 .0

42 13 6| 15 .0

42 13 6| L5 .0

35 13 6| 15 .0

35 9 6| 15 -0

35 9 8 .6 0

35 9 8 .6 .0

2 9 8 .8 .0

2 9 i .6 .0

29 9 8 .8 .0

29 9 6 .6 -0

23 9 6 .6 .0

23| 9 6 1 .0

3 IO AR 3 AN
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Daily dzschargc, in second-feet, of Rock Creek near - Ewtm Wash., for the years ending
Sept 30, 1914—15—Oontmued

SNAKE RIVER BASIN,

UIRRNN BDRRRE NDRDNN RDRNOOY QOO0 Socee

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

0.0 0.1 1.1 1.8 5 174 39 37 50 36 P 6.
.0 .1 1.1 2.0 9 164 37 37 50 35 % 6.
.0 .1 1.1 2.2 29 154 38 37 50 35 2% 6.
.0 .1 1.1 2.5 50 134 g 36 50 36 21 6.
.0 .2 1.1 2.7 50. 134 36 50 35 21 6.
.0 .2 1.2 2.9 58 134 38 36 50 35 2 6.
.0 .2 1.3 3.0 67 124 38 36 50 35 21 6.
0 .3 1.4 3.0 67 |, 124 38 35 50 34 - 6.
.0 .3 1.4 3.0 76 124 37 36 48 34 xn 8.
.0 .3 1.4 3.2 134 114 37 36 48 34 19 6.
.0 .2 1.5 3.2 260 109 37 35 46 34 19 6.
.0 .2 15 3.0 393 104 37 35 46 34 18 6.
.0 .6 L5 3.0 260 85 37 35 45 33 18 6.
.0 .6 1.5 3.0 245 94 37 36 45 33 17 3.
.0 .6 1.5 3.0 293 90 36 35 4 33 16 3.
01 .8 1.5 2.9 330 85 36 35 42 32 13 3.
.0 .8 15 2.9 203 8| 35 35 42 30 1* 3.
.1 .9 1.0 3.0 245 76 35 42 41 2 15 3.
.1 .9 Lo 3.0 245 76 36 46 40 29 14 3.
.1 .9 1.0 3.2 260 %l - 35 48 39 29 3 3.
.1 .9 1.1 3.2 276 85 35 49 39 28 13 3.
.1 .9 1.1 3.2 76 35 80 39 14 13 3.
.1 1.0 1.1 3.7 218 % 35 48 38- 26 9 3.
.1 1.0 1.2 4.0 206 76 36 50 38 2% 9 3.
.1 1.0 1.2 4.0 184 67 36 51 37 25 9 3.
A 1.0 1.2 4.3 174 58 36 51 36 25 9 3.
.1 1.0 1.3 4.3 164 50 35 50 37 25 9 3.
.1 1.0 1.5 4.6 174 42 35 49 36 25 9 3.
.1 1.1 1.5 4.8 [....... 42 36 49 36 24 9 1.
.1 11 1.5 4.8 |ceeeaen 41 36 50 35 24 9 1.
Aeeenad] L8} 5.0 [eeees| 39 [eee.... 80| B [ IS

- Monthly dzscbarge of Rock Creek near Ewan, Wash.. for the years ending Sept. 30, 1914

and 1915 .
isch: in s d-feet.
Discharge in secon R a Acen.
Month. (total in Tacy.
Maximum.| Minimum. | Mean, | dere-feet)
1914, .
Mmhm-:ﬂ................. ................. 119 119 119 472 B.
134 76 113 6,%2) | B.
76 P} 46.7 2,87 |B
2 9 17.3 1,03 |C.
9 ] 7.74 473 D
6 0.1 2,17 133 D.
0.1 ] .01 0.6 | D
The Period. - ceveeeeveeeseeeeceermmaneeane-s | FOUUSUTU S S AP, weeed| 11,700 -
1914-15. r
L8171 g 0.1 0.0 0. 05. 3.07 [ D.
1.1 .1 .61 3.3 | D.
1.8 1.0 1.30 7.9 | D.
5 1.8 3.30 200 D.
393 | 5 179 9,940 B.
174 39 9.9 5,7TiC B.
39 35 36.5 2,17¢ B.
51 35 41.6 2, 560 B.
50 35 43.2° 2, 570 B.
36 23 30. 4 1,870 B.
2 9 15.5 957 C.
6 1.5 4.30 26 D.
393 0| 865 | 26400

45725°—18—wsp 413——14 : ' -
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MISCELLANEOUS MEASUREMENTS.

Miscellaneous measurements in Snake River drainage basin during the year ending Sept.

30, 1915.
Tributary to or divert- B . .
Date. Stream. ingfrom— Locality. height. | Discharge.
Feet. Sec.ft,
Jan. 23 | Spring Creek........ Blackfoot Reservoir...| One-fourth mile above |........ 2.6
mouth, near Henry,
Idaho.
22 | Warm Springs ......| Little Blackfoot.......| 300 feet above mouth near |....... s .8
. Henry, Idaho.
22 | Winschell ditch.....|..... do...... veeeeeoneo.| 100 feet’ below heading |........ .2
near Henry, Idaho.
22 | Wilson Creek........| Blackfoot Reservoir...| East of Government dam |........ L7
. about 10 miles northwest
of Henry, Idaho.
20 | Hot Spring Creek....|[....- do.eennanan... ve...| About three-fourths mile j..._.... 4.7
north_ of Government
. dam, Idaho.
Apr. 29 | Upper Fort Hall | Blackfoot River....... South boundarv of Fort |........ 108
canal. Hall Indian Reservation
near Tyhee, Idaho.
May do 88,9
June 75.6
July 166
iept. Be]owsprmzsnea Ame 1 4;3'1
u r Ameri- [........ ’
& can Falls, Idaho. :
Nov. 11 | Cassia Creek.........| Raft River............ Conant, Idaho............. 1.95 12.3
May 2 | JakesCreek... ......| Salmon Falls Creek...| Below Hubbard ranch in 1.29 .24
sec.33, T. 44N E.
near Contaet ﬁev
July 25 fo...-@0. ool ]oioodono e [« 1 .t 1.17 ‘ .5
26 [-....dooi..iileeiiidOn s s 1 1.17 .6
Near month, in see. 17, T. |........ iL2
47N, R. 65E ,nearéan
Jacinto
Below 'unetum with Ca- 3.56 45
mas Creek near Stanton,
3.53 4438
3.30 357
3.09 266
2.96 230
2.82 185
2.72 148
2.90 210
2.79 179
2.70 155
2.59 21
Aug. 2,64 130
2,57 123
2.52 118
2.55 116
2,56 122
2.55 126
2.54 114
2.47 104
Sept. . 2.47 108
1 do. 2.48 108
June | Below Kilpatrick dam | ®1.97 141
near Picabo, Idaho.
109
93.4
75.0
Mar. 347
¢| do do. . 329
July Rattlesnake Creek... South ForL of Boise | Near mouth near Lenox, 8.7
Aug. 27 | Malheur River...... Snake River .......... Above ‘mouth of South |........ 7.8
gork near Riverside,
e
Mar. 28 |..... s L PRI RO do........... P Former gaging station at | 1.85 613
. Maddock’s ranch near
Little Valley, Oreg.
Jan. 28 | Beepogo..............| East portal of Tunnel | Near Namorf, Oreg........[....... g .8
: 0. 1.
Apr. 24 1. . .do. ool do....... PO SR (s [ TP SR .8
. a Measurement furnished by Idaho Irrigation Co.
. b Inverted

€ Furmshega by "United States Reclamation Service.
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Miscellaneous measurements in Snake River drainage basin during the year endira Sept.

380, 1915—Continued.

opment Co.’s canal.

Wash.

ouse River at Hooper,

, | Tributary to or divert- " t o
Date. Stream. ihg from— Locah‘gy. height. Di<charge.
Feet. Sec.ft.
Mar. 28 | Vines ditch.......... Malheur River...... ..| Former gaging station 1.81 ] - 3
near Little Valley, Oreg.
Apr. 1 Ironside, Oreg......cceeeecleunnns . 8.6
May 7 N L L RO I 3.6
Apr. 1 NW. 1, sec. 10, T. 14 S, |........ 10.6
R. 40 E., near Malheur, .
Oreg.
May 7 (1. OO A L PPN R 4.7
Junc 15 Payette River......... Horseshoe Bend, Idaho...]........ 355
May 21 Tucannon River......] Pomeroy, Wash.. .........{cceivuen 18.5
Feb 4 Snake River......... Al%gve Rock Creek, near |........
1,010
548
477
4.3
a311
a 390
a 164
a 151
195
P R 33.1
Apr. 17 ...do. U 1 RPN AP, * 8.3
‘Washington Devel- doal Opposite station on Pa- 2,08 12.0

a Dischafige obtained by subtracting measured discharge of Palouse River above Rock Creek from

computed

ischarge for gaging station below Rock Creek.
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. A Page C. Page.
Acknow’edgments for aid............ R 14 | Camp Creek near Hereford, Oreg.......... 171-172
Acre-foot, definition of...............ccoeeaan 8 | Camas Creek near Blaine, Idaho........... 111-113
Antelope Creek near Darlington, Idaho...... 73-74 | Cassia Creek at Conant, Idaho, discha'gfe of.. 210
Appropriations, amnual............... ceeaeen 7 | Catherine Creek near Union, Oreg......... 178-180
Arrowrock, Idaho, Boise River near....... 134-136 | Cedar Creek near Roseworth, Idahe......... 102

Cottonwood Creek near.........oo.euen 139-140 | Chesterfe d, Idaho, Portneuf River near..... 74-76
Moore Creek near. .....cceeeeneuanennnas 143 Topons Creek mear..........ccoeeecennenn 19
Audrey, Oreg., Middle Fork of Burnt River Chi ly, Idaho, Big Lost River near...... POUE ]
(T ... 168-169 | C.earwater River at Kamiah, Idaho....... 191-193

North Fork of Burnt Riverat......... 163-164 South Fork of, near Grangevil'e, Idaho. 193-195
Authorization of WorK....cecaaenennns cevenns 7 | Contact, Nev., 8a'mon Falls Creek near. .... 96-97
Control, definition of .....cceenaeecennnneanen 8

. B. Cooperation, 16C0rd Of . . eveveesnvnsncinannnn 1314
Baldwin, G.-C., and assistants, work of...... ‘14 | Cottonwood Creek near Arrowrock, Idaho. 139-140
Bear Creek near Wallowa, Oreg............ 190-191 { Crane Creek near Midva'e, Idaho.......... 161-163

Beilevue, Idaho, Big Wood River near. ... 104-108

Big Bend ditch at Joseph, Oreg............ 185187 .

Big Cottonwood Creek near Oak’ey, Idaho.. 94-96
Big Lost River near Chilly, Idaho........... 69
near Mackey, Idaho.......... veseseneen. T0-T1
Big Wood River at Hai'ey, Idaho.
near Bellevue, Idaho.......
near Richfield, Idaho..
near Shoshone, Idaho..........
near Stanton, Idaho, discharge of........
Big Wood 8 ough at Hai'ey, Idaho. ...
Birch Creek near Oakley, Idaho.............
Blackfoot, Idahoe, Fert Hadl upper and lower
canals near.. cecdecnenn.. 65-68
Snake River near..
Blackioot Marsh reservoir near Henry, Idaho. 54
Blackfoot River near Blackfoot, Idaho....... 59-60
near Henry, Idaho........ccv...... 52-54,55-56

near Shelley, Idaho............. cevvenns. B-58
Blaine, Idaho, Camas Creek near. . 111-113
Boise River, discharge of...... cevesane .. 210

near Arrowrock, Idaho................ 134-136

near Highland, Idaho...cceueeone..
near Twin Springs, 1daho.........
South Fork of, near Lenox, Idaho.
Bridge, Idaho, Raft River near. .
Bridgeport, Oreg., Burnt River at...
' Bruneau River near Grandview, Nev.
near Hot Spring, Nev..... qesesesena.. 116-117
near Rowland, Nev..........coooaen.o. 114-116
East Fork of, near Hot Spring, Idaho. 120-121
Bally Creek near Vale, Oreg......... e 151-152
Burbank, Wash., Snake River near.......... 4445
Burbank Co., acknowledgment to.. 14
Burnt River at Bridgeport, Oreg. ......... 166-167

near Hereford, Oreg....c.e..c..... eee- 164-166
Middle Fork of, near Audrey, Oreg... 168-169
North Fork of, at Audrey, Oreg....... 163-164

South Fork of, near Unity, Oreg....... 169-170

Crane Creek Irrigation, Land & Power Co.,
acknow'edgment to.......v.ouaee 14
Cufrent meter, Price, plate showmg.. [UUP 12

D.

Dar'ington, Idaho, Ante'ope Creek neor..... 73-74
Data, accuracy of..........

Dean, H. J., work of.
Defnition of terms

Discharge, tables for converting, interan-off.  9-10
E. .

Equiva’ents, convenient......cccaiivennana.. 911

Ewan, Wash., Rock Creek near............ 207-209
F.

Farmers ditch at Joseph, Oreg......;...... 185186

Firth, Idaho, Idaho canal near.
Snake Riverat.......o.oooeemaeiiiiai.
Fort Hall canal, lower, near Blackfoot, Idaho. 67-68
upper, near Blackfoot, Idaho............ 65-67
near Tyhee, Idaho, discharge of..,... o210
G.
Gaging stations, typica', plate showirg...... 12
Goose Creek near Oak'ey, Idaho...... ceenaes 84-86

Grande Ronde Riger at Hi'gard, Orex.
Grandview, Nev., Bruneau River neer. ... 117-1i9
Grandview canal near Grandview, Idaho.. 122-123
Granger ditch at Joseph, Oreg............. 187188
Grangeville, Idaho, SBouth Fork of Cle vwater
River near....ceesssseveccssss. 193-195

H.

Hagerman, Tdaho, Snake River near......... 96-37
Hai'oy, Idaho, Big Wood River at... 103-104
Big Wood Stough at :




214 INDEX.
- Page Page.
Heise, Idaho, Snake Rivernear.............. 20-21 | Malheur, Oreg., Willow Creek near........ 152-154
Henry, 1daho, Blackfoot Marshreservoirnear. 54 | Malheur River at and near Rivreside, Oreg... 144~
Blackfoot Rivernear.............. 52-54, 55-56 ' 145, 146-147,210
Litt'e Blackfoot Riverat......c.c..... .. 60-61 at Vale, Oreg..... deeecssesecterieannn 148-149
Meadow Creek near near Little Valley, Oreg., discharge of... 210
Henrys Fork at Warm River, 1daho...... oS near Namorf, Oreg.....ccouu. . 147-148
near Rexburg, I1daho South Fork of, at Riverside, Oreg..... 149-150
Henshaw, F. F., and assistants, work of..... 14 | Maney Bros. Construction Co.. acknowledg- .
Hereford, Oreg., Burnt Rivernear......... 164-166 ment t0....cociiiiieniienaa., 14
Camp Creek near..........c...eeeeeans . ¥71-¥72 | Marys Creek near Owyhee, Nev........... 118-120
High'and, Idaho, Boise Rivernear. ....... 136-138 gmorvz n?wik near ?ﬁfy' Idaho .- -.ﬁm
- jht ents, misce (1070 |

gi;og;(:: %ﬁ,,(;r:no?’: eR 1‘;:1 :rl::mat" ;071_;07: Measures, English, metric equivalents of.... 10,11
Horseshoe Bend, Idaho, Payette Rivernear. 154-155 | Mesa Orchards Co., acknowledgment to...... ~ 14
Horcop ower, equiva'ents of.................. 1 Midvale, Idaho, Crane Creek near.... 161-163
Hot Spring, Nev., B Rive ey Mill Creek neaar Summerville, Creg.. . 181
pring, “ev., bruneau River near.... Milner Tdaho. Lake Milnerat............... 30-81

East Fork of Bruneau River near...... 120-121 N N bl N
Hot Spring Creek, Idaho, discharge of........ 210 North Side Twin Fallscanalat.......... 90-92
Hurricane Creek near Joseph, Oreg 188-189 g --- 81-33

7Tt South Side Twin Falls canalat...
L Miner’s inches, equivalentsof...............

"Idaho canal near Firth, Idaho............... 64-65

near Shelley, Idaho................. . 51-52
Idaho Irrigation Co., acknowledgment to..... 4
Idaho Power Co., acknowledgment to....... M
Idaho Power Co.’s canal, discharge of........ 211

J.
Jack Creek near Tuscarora, Nev..... ceeees 127-128
Jackson Lake at Moran, Wyo..... ... 17-18
Jacob, C. C., and assistants, work of ......... 14

Jakes €reek, near Contaet, Nev.,dischargeof. 210
Jordan Creek near Jordan Valley,Oreg.... 128-130
Joseph, Oreg., Big Bend ditchat.......... 186-187

Farmers ditch at . 185-186

Silver Lake ditch near. .
Wallowa Lake near. .. ... 182

King, Frank P., acknowledgment to..
King Hill, Idahe, Snake Riverat........... 38-39

L.

Lake Mfner at Milner, Idaho,.. 30-31
Landes, Henry, acknowledgmentto......... M
Lardo, Idaho, North Fork of Payette River

N 156-157
Lenox, Idaho, South Fork of Boise River
NEAT.....cevnunen Oeinenne... 141142

Lewis, Jobn H., acknowledgment to........ 14
Little Blackfoot River at Henry, Idaho..... 60-61
Little Creek near Union, Oreg............... 180
Little Wood River near. Richfield, Idaho.. 113-114
Lostine River near Lostine, Oreg.......... 189-190

M.

MecCall, Idaho, Lake Fork of Payette River
) DAL eerscrccrcacecccrananaees 360
McCarthy, P 'W., acknowledgment to....... 14
Mackay, Idaho, Sharp ditchnear.ceeececeses 71-72
Streeter Aitoh DOBT.cssecasecvesscnsacaes 273

- Minidoka, Idaho, North Side Minidoka canal

TMOAT. . eoiecircnannnnans ceense.n 81-83

Moore Creek near Arrowrock, Idaho.
Moran, Wyo., Jackson Lakeat.....

Snake Rivernear..............
Mullenix, 8. A., acknowledgment fo........

N.

Namorf, Oreg., Malheur River near....... 147-148
Tunnel No. 1 near, seepage from........ 210

North Powder, Oreg., Powder River near . 172-173

North Side Minidoka canal near Minidoka,

North Side Twin Falls canal at ?“ilner, Idaho. 90-92
North Side Twin Falls Land & Water Co.,ac-
knowledgment t0..vaennnen.. ceuse H

. O.

Oakley, Idaho, Big Cottonwoor Creek near. 94-96
Birch Creek near......cceveeencecinnann.
Goose Creek near......
Trapper Creek near...... .

Owyhee, Nev., Marys Creek near..

Owyhee canal near Owyhee, Oreg.

Owyhee River near Owyhee, Nev. ........

near Owyhee, Oreg..... renanneen vee.. 125-136
P.

Palouse Riverat Hooper, Wash........... 204-207
dischargeof........ feeesencmanaenaan ee. 211
near Potlach, Idaho....... 200-201
near Winona, Wash............. .. 202-203

Parker, G. L., and assistants, work of ..._... 15

Payette Rivernear Horseshoe Band, Idaho. 154-155
Lake Fork of, near McCall, Idaho........ 160

North Fork of, at Lardo, Idxho..

at Van Wyck, Idaho........ - 158-159
Perrine, I. B., acknowledgment to........... 14
Petaha Creek at Pomeroy, Wash., discharge

[+ S 1 1 |

Pocatello, Idaho, acknowledgmnt 10mcenees M

Pole Creek. See Sawmill Creek.

Pomeroy, Wash., Tucannon River near. .. 195-197

Porter, E. A., and assistants, wak of........ 14

Portneuf-Marsh Valloy Canal (., acknowl-
odgment t0.sceeesscissnssacaseas 147 .
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210

near American Falls, Idaho, discharge of.
near Chesterfield, Idaho
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Raft River near Bridge, Idaho.......cceeu... 80-81

Rexburg, Idaho, Henrys Fork near.......... 4748
Richardson, J. J., acknowledgment to....... 14
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Little Wood River neaf..e............ 113-114
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145, 146-147

South Fork of Malheur Riverat....... 149-150
Robinson Creek at Warm River, Idaho,
Rock Creek, discharge of.......
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Run-off (depth in inches), definition of

near San Jacinto, Nev.....c.......
Salmon River at Salmon, Idaho..... .. 173175
at Whitebird, Idaho.......... R 175-176
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Shoshone Creek near........cceeeue-.. 100-101

Sawmill Creek near Unity, Oreg........... 170-171
Scope of report........... cirrenneen creaan e T-8
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Shoshone Creek, near San Jacinto, Nev. 100-101,210
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Bjlver Lake ditch near J oseph, Oreg... 184
.Snake River ai Firth, Idaho............ peee. 2425
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at south boundary of Yellowstone Na-
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neatr Blackfoot, Idaho................... 25-26
near Hagerman, Idaho........._..... ... 36-37
near Burbank, Wash.................... 44-45
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near Minidoka, Idaho............c. .. . 29-30

South 8ide Minidoks canal near Minidoka,
Tdaho...eeoeniii i 83-84
Bouth Side Twin Falls canal at Milner, Idaho. 93-94
Spring Creek, near Henry, Idaho, distharge
) - [{]
Stage~discharge relation, definition of........ 8
Starbuck, Wash,, Tucennon River neer... 193-199

Streeter ditch near Mackay, Idaho.

Summerville, Oreg., Mill Creek near......... 181
T

Terms, definitions of .................... ceons R
Topons Creek near Chesterfield, Tdato....... 79
Trapper Creek near Oakley, Idaho........ ... 8687
Tucannon River near Pomeroy, Wash. ... 185-197

near Starbuck, Wash.................. 198-199
Tuscarora, Nev., Jack Creek near.... .. 1224128
Twin Falls, Idaho, Snake River near........ 34-35

Twin Falls Canal Co., acknowledgment to... 14
Twin Falls-Oakley Land & Water Co., ac-

knowledgment to............. ... 14
Twin Falls-Salmon River Laud & Water Co.,

acknowledgment to.............. 1
Twin Springs, Idaho, Boise River near.... 132-133
. U.
Union, Oreg., Catherine Creek near

Little Creeknear.........ccooeveeneaan

U. 8. Forest Service, acknowledgment to.... 14
U. 8. Indian Office, acknowledgmen® to..... 14
TU. 8. Reclamation Service. acknowledgment

L TP 14
U. 8. Weasher Bureau, acknowledgrent to. . 14
Unity, Oreg., 8awmill Creek near.......... 170-171

South Fork of Burnt River near....... 160170
Utah Construction Co., acknowledgrient to.. 14
. V.

Vale, Oreg., Bully Creek near.............. 151-152

Malheur Riverat......cceeevueeannn.. 148-149
Van Wyck, Idaho, North Fork of Payetie

Riverat....................... 158-159

Velocily in feet per second, table for convert- :
ing, into velocity in riles per

houl
Vines ditch, near Little Valley, O-9g., dis~
charge of cecenvnerencrecnncnsaaee 211

W,
Wallowa, Oreg., Bear Creek near.......... 190-191
Wallowa Lake near Joseph, Oreg............ 182
‘Wallowa River at Joseph, Oreg............ 182-183

Warm River at Warm River, Idaho...

‘Warm River, Idaho, Henrys Fork a%..

Robipson Creekat............o..........

‘Warm Springs, near Henry, Idaho, discharge
of

Washington Development Co s camal, near
Hooper, Wash., discharge of .... 211
‘Water-stage recorders, plate showinz........ 13

‘Weiser, Idaho, Snake Riverat.......... veee. 4243
‘Weiser River near Weiser, Idaho.......... 160-161
‘Whitebird, Idaho, Salmon Riverat........ 175-176
Willow Creek, near Malheur, Oreg..... 152-154,211
willow River Land & Irrigation Co., ac-
knowledgment to................ 14
‘Wilson Creek, near Henry, Idaho, discharge
3 S Py weee- 210
Wing, Herbert, ack‘nowledgment | 7 PR 14
Winona, Wash., Palouse River near....... 202-203
Winschell d.itch, near Henry, Idahe......... 210
. Y.
Yollowstone National Park, Snake River at
south boundary of...... cecaneess 1617
Z.

Zerg flow, definition Of.eueavassasncerasinans 8
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STREAM-GAGING STATIONS AND PUBLICATIONS
RELATING TO WATER RESOURCES.

INTRODUCTION.

Investigation of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigation of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but scme have
appeared in the bulletins, monographs, professional papers, and
annual reports.

The results of stream-flow measurements are now publiched an-
nually in 12 parts, each part covering an area whose boundaries
coincide with natural drainage features as indicated below: L.
Part I. North Atlantic slope basins.

TI. South Atlantic slope and eastern Gulf-of Mexico basins.

ITI. Ohio River basin.

IV. 8t. Lawrence River basin. ‘

. V. Upper Mississippi River and Hudson Bay basins.
V1. Missouri River basin.
VII. Lower Mississippi River basin.
VIII. Western Gulf of Mexico basins.
IX. Colorado River basin.
X. Great Basin.

XI. Pacific slope basins in California.

XII. North Pacific slope basins, in three volumes:

A, Pacific slope basins in Washington and upper Columbia River basin.
B, Snake River basin.
C, Lower Columbia River basin aud Pacific slope basins in O-egon.

HOW GOVERNMENT REPORTS MAY BE OBTAINED OR €ONSULTED.

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 applyinz to the
Director of the Geological Survey, Washington, D. C. Th- edition
printed for free distribution is, however, small and is soon erhausted.

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

: m
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3. Sets of the reports may be consulted in the lilwaries of the
principal cities in the United States.

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

Boston, Mass., 2500 Customhouse.

Albany, N. Y., Room 18, Federal Building.
Atlanta, Ga., Post Office Building.

Madison, Wis., care of Railroad Commission of Wisconsin.
Topeka, Kans., 25 Federal Building.

Helena, Mont., Montana National Bank Building.
Denver, Colo., 403 New Post Office Building.
Salt Lake City, Utah, 421 Federal Building.
Boise, Idaho, 615 Idaho Building.

Portland, Oreg., 416 Couch Building.

Tacoma, Wash., 406 Federal Building.

San Francisco, Cal., 328 Customhouse.

Los Angeles, Cal., 619 Federal Building.
Phoenix, Ariz., 417 Fleming Building.

Austin, Tex., Old Post Office Building.
Honolulu, Hawalii, 14 Capitol Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director of the United States Geolcwical Survey,
Washington, D. C.

STREAM-FLOW REPORTS.

Stream-flow records have been obtained at more than 3,800 points
in the United States, and the data obtained have been pubhshed in
the reports tabulated below:

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

As==Annual Report; B=Bulletin; W-=Water-Supply Paper.]

Report. Character of data. ) . Year.
10th A, pt. 2............| Descriptive informationonly................... ... .. ...
1ith A, pt. 2............| Monthly discharge and descriptive information................. 18%4:0 188eptem-
80,
12th A, Pt 2eeeeeeeonni)onns @0n e e e e e et e e een e 18841:0.Tune30
13th A, pt.3........... Mean discharge in second-feet...................oial 1884 9\&20 Dec. 31,
14th A, pt.2........... Monthly discharge (long-time records, 1871 to 1893)........ . ulaggeto Dec. 31,
B13l....cw............| Pescriptions, measurements, gage heights, and ratings......... 1893 and 1894,
16th A, pt 2.. Descnptwe nformation L7513 PRI
B M0eceeaninenaennannnn. [gtlons measurements, gage heights, mtmgs, and monthly | 1895,
dise (also many data covering earlier years).
Wil........ ....| Gage heights (also gage heights for earlier FOATS).. - - vamrannannn 1896.
18th A, pt. 4. ...| Descriptions, measurements, ratings, and monthly dischsvge | 1895 and 1806.
(also similar data for some earlier years).
W5 oo S, Descriptions, measurements, and gage heights, eastern United |- 1897,
States, eastern Missmppi' River, and Missouri River abve
junction with Kansas.
Wlbeeueenanmaaanen Descriptions, measurements, and he1ghts western Miseis- | 1893,
. sippL nRii’t;?ir below junction of f’lstte, and wst-
“19th A, pt. 2............] Descriptions, memernts ratings, and monthly dischsrge {1897,
(also some long-time records)
2 (R Measurements, rat; and gage heights, eastern United States, | 1898,
eastern issf%& ver, and Missouri River.
' SR SIS Measurements, andgageheigh ,Axkausasterand 1808,
western United Sta
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Stream flow data in reports of the United States Geological Survey—Contirued.

Report. Character of data. Yeor.

20th A, pt.d...o....... Monthly discharge (also for many earlier years)... ceeeeo..| 1808,
W35t039.............. escnthns, measurements, gage heights, and ratmgs ...| 188€,
%{rsi 'IA' p5t2. L Month st’dxscharge ................. aighis, s i %&OOE

. .- ions, measurements e heights, and ra .
22d A, pt. 4.1l Monthi) scharge....... ... » 880 ROIGHLS, and roLmes-- - 190¢.
W65, 660 ... ? s, measurements gage heights, and ratings.. 1901,
W75 ... .- Month y discharve ................................... ...} 1901,
‘W 82 to 85.... .- Com&)lete data.. e eteemeeeaaeeaeiaaaan .| 1904,
‘W 97 to 100... .. L Y ... 1902,
W 124 to 135. ...-.do.......... ..................... ... 1904,
W 165 t0 178. ..do. .1 190E.
W 201 to 214.. ..do.. 1906+
W 241 to 252. ..do. 1907-8.
W 261 to 272. ..do.. 190¢.
W 281 to 292. ..do.. 191C.
W301t0312..inoiiiii]ennn L 1 PO 1611
W 321 {0 332. D« T B PP .| 191%
W 351 to 3C2. ..do.. ] 1013
W 381 to 304.. B | Y 1914
W 401 to 414.. R L TP 191f

The records at most of the stations discussed ih these reports
extend over a series of years, and miscellaneous measurements at
many points other than regular gaging stations have been made
each year. An index of the reports containing records obtained
prior to 1904 has been published in Water-Supply Paper 11¢.

The table following gives, by years and drainage basins, the num-
bers of the papers on surface-water supply published  from 1899 to-
1915. The data for any particular station will, as a rule, be found in
the reports covering the years during which the station was main-
tained. For example, data for Machias River at Whitneyville, Me.,
1903 to 1915, are published in Water-Supply Papers 97, 124, 165,
201, 241, 261, 281, 301, 321, 351, 381, and 401, which contain records
for the New England streams from 1903 to 1915. Results of mis-
cellaneous measurements are published by drainage basins,

In these papers and in the following lists the stations are arranged
in downstream order. - The main stem of any river is determined
by measuring or estimating its drainage area—that is, the heedwater
stream having the largest drainage area is considered the continua-~
tion of the main stream, and local changes in name and lake surface
are disregarded. All stations from the source to the mouth of the
main stem of the river are presented first, and the tributaries in
regular order from source to mouth follow, the streams in each
tributary basin-being listed before those of the next basin below.

In exception to this rule the records for Mississippi River are
given in four parts, as indicated on page 111, and the records for large
lakes are presented in order of the streams around the rim of the lake.
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NORTH PACIFIC SLOPE DRAINAGE BASINS.
PRINCIPAL STREAMS. '

The largest rivers discharging into the Pacific Ocean in Oregon
and Washington. are Rogue, Umpqua, and Columbia rivers and
streams that reach the ocean through Puget Sound. The principal
tributaries' of the Columbia are Kootenai, Clark Fork, Spokane,
Wenatchee, Yakima, Snake, Walla Walla, Umatilla, John Day, Des-
chutes, Klickitat, Willamette, and Lewisrivers. Nisqually, Puyallup,
White, Snohomish, and Skagit rivers flow into Puget Sounc. The
streams of this division drain wholly or in part the States of Idaho,
Montana, Nevada, Oregon, Utah, Washington, and Wyoming.

In addition to the list of gaging stations and the annotated list of
publications relating specifically to the section, these pages contain a
similar list of reports that are of general interest in many sections and
cover a wide range of hydrologic subjects, and also brief references to -
reports published by State and other organizations (see pp. XXXI~

XXXII).
-GAGING STATIONS.

" NotE.—Dash after a date indicates that station was being maintained September 30, 19'5. Period
after a date indicates discontinuance, .

BETWEEN COLUMBIA RIVER AND PUGET SOUND.

Chehalis River at Centralia, Wash., 1910-11.

Quinault River at Quinault Lake, Wash., 1911~

Soleduck River near Quillayute, Wash., 1897-1901.
Kalawa River near Forks, Wash., 1897-1901.

PUGET SOUND DRAINAGE BASINS,

Elwha River at McDonald, Wash., 1897-1901.
Elwha River near Port Angeles, Wash., 1911-12.
Dungeness River at Sequin, Wash., 1897-98.
Dungeness River at Dungeness, Wash., 1898-1901.
Dosewallips River st Brinnon, Wash., 1910-11.
Duckabush River near Duckabush, Wash., 1910-11.
Skokomish River, North Fork (head of S8kokomish River), near Hoodsper. Wash.,
1910-11, ‘ .

Nisqually River near Ashford, Wash., 1910-1914.
Nisqually River near La Grande, Wash., 1906-1911.
Puyallup River near Electron, Wash., 1909-
Puyallup River at Alderton, Wash., 1914~
Puyallup River at Puyallup, Wash., 1914~

Carbon River at Fairfax, Wash., 1910-1912.

‘White River below Forks, near Enumclaw, Wash., 1911-12,

: vi
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Puyallup River tributaries—Continued.
White River at Buckley, Wash., 1899-1903; 1910-11; 1913-
Greenwater River at mouth near Enumclaw, Wash., 1911—12
White River flume at Buckley, Wash., 1913
_ Green River at Kanasket, Wash., 1911.
Duwamish River:

Cedar River at Vaughn Bridge, near Cedar Lake, Wash., 1898-9¢.

Cedar River at Cedar Lake, near North Bend, Wash., 1902-3.

Cedar River near Cedar Falls, Wash., 1914~

Cedar River near Landsburg, Wash., 1914—

Cedar River near Ravensdale, Wash., 1901-1912.

Cedar River at Clifford Bridge, near Ravensdale, Wash., 1895-18¢S.
Skykomish River, South Fork (head of Snohomish River), near Berlin, Vash:, 1910-11.
Skykomish River, South Fork, near Index, Wash., 1902-1905; 1911-12; 1913-
Skykomish River at Sultan, Wash., 1910-11.

Foss River near Skykomish, Wash., 1911.

East Fork of Foss River near Skykomish, Wash., 1911.
Miller Creek near Berlin, Wash., 1911-
‘West Fork of Miller Creek near Berlin, Wash., 1911.

North Fork of Skykomish River at Index, Wash., 1910-

Snoqualmie River, Middle Fork (head of Snoqualmie River), nea~ North Bend,
‘Wash., 1907-8; 1908—- (Records for thisstation and other stations in Snoqualmie
River basin published in Water-Supply Paper 412.)

Snoqualmie River near Snoqualmie, Wash., 1898-99; 1900; 1902-1904. (Revised

records published in Water- Supply Paper 412.)
North Fork of Snoqualmie River at cable bridge, near North Bend, Wash,,
1913-1915.
North Fork of Snoqualmie River near North Bend, Wash., 1907~
South Fork of Snoqualmie River near Garcia, Wash., 1910-19"5.
South Fork of Snoqualmie River at North Bend, Wash., 1907—
Tokul Creek near Snoqualmie, Wash., 1907-1914.
Pilchuck Creek near Granite Falls, Wash., 1911.
Stilaguamish River, South Fork (head of Stﬂaguammh River), near Sﬂverton, Wash.,
1910-
Stilaguamish River, South Fork, near Robe, Wash., 1902-3.
Stilaguamish River, South Fork, at Granite Falls, Wash., 1911; 1913~
Canyon Creek near Granite Falls, Wash., 1911-1913.
Skagit River at Reflector Bar, near Marblemount, Wash., 1913~
Skagit River near Marblemount, Wash., 1908-1914.
Ska.glt River near Sedro Woolley, Wash., 1908~

Stetattle Creek near Marblemount, Wash., 1913~

Cascade River near Marblemount, Wash., 1909—-1913.

Sauk River above Whitechuck River, near Darrington, Wash., 191"

Sauk River above Clear Creek, near Darrington, Wash., 1910-1913.

Sauk River at Darrington, Wash., 1914

Sauk River at Suiattle Crossing, near Sauk, Wash., 1920-1912.

Whitechuck River near Darrington, Wash., 1910.
Clear Creek near Darrington, Wash., 1910-11.

Baker Lake (on Baker River) near Concrete, Wash., 1910-1915.

Baker River below Anderson Creek, near Concrete, Wash.,” 1910~

Baker River at Concrete, Wash., 1910-1915.

Whatcom Lake near Bellingham, Wash., 1913-14.
‘Whatcom Creek near Bellingham, Wash., 1910-1914.
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Nooksack River,! North Fork (head of Nooksack River), near Glacier, Wash., 1910-11.
- Nooksack River near Deming, Wash., 1910-11.

Middle Fork of Nooksack River at ranger station near Deming, Wash., 1910-11.
Middle Fork of Nooksack River near Deming, Wash., 1910-11.

COLUMBIA RIVER BABIN.

Columbia River at Wenatchee, Wash., 1910.
Columbia River near Julia, Wash., 1905.
Columbia River at Hanford, Wash., 1910.
Columbia River at Pasco, Wash., 1904-1910.
Columbia River at Cascade Locks and The Dalles, Oreg., 1878—
Kootenai River at Libby, Mont., 1910~
Kootenai River at Crosspott, Idaho, 1904,
Kootenai River near Bonners Ferry, Idaho, 1904.
Kootenai River near Porthill, Idaho, 1904.
Callahan Creek at Troy, Mont., 1911-
-Yaak River near Troy, Mont., 1910-
Moyie River at Snyder, Idaho, 1911~
Clark Fork at Missoula, Mont., 1898-1907.
Clark Fork at St. Regis, Mont., 1910~
Clark Fork near Plains, Mont., 1910~ ~
Pend Oreille Lake at Sandpoint, Idaho, 1914
Clark Fork at Priest River, Idaho, 1903-1905.
Clark Fork at Newport, Wash., 1904-1910.
Clark Fork at Metaline Falls, Wash., 1908-1910; 1912
Racetrack Creek near Anaconda, Mont., 1911-12; 1914
- Little Blackfoot River and ditch near Elliston, Mont., 1910-
Rock Creek near Quigley, Mont., 1910-1912.
Big Blackioot River at Bonner, Mont., 1898-1905.
Rattlesnake Creek at Missoula, Mont., 1898-1900.
Bitterroot River, West Fork (head of Bitterroot River), near Daby, Mont.,
1910- .
Bitterroot River near Grantsdale, Mont., 1902-1907.
Bitterroot River near Missoula, Mont., 1898-1901; 1903—4.
East Fork of Bitterroot River near Darby, Mont., 1910~
Lolo Creek near Lolo, Mont., 1910-
St. Regis River near St. Regis, Mont., 1910~
Flathead River near Columbia Falls, Mont 1910~
Flathead River at Demersville, near Ka,hspell Mont., 1910—1912
Flathead River at Damon’s ranch, near Kalispell, Mont 1910-1912.
Flathead River at Keller's ranch, near Holt, Mont., 1910—-1912
" Flathead Lake (on Flathead River) near Holt, Mont 1900. .
. Flathead Lake at Polson, Mont., 1908~ .
Flathead River near Polson, Mont., 1907~
Middle Fork Flathead River at Belton, Mont., 1910
. Lake McDonald outlet at Lake McDonald, Mont., 1912-1914.
South Fork of Flathead River near Columbia Falls, Mont., 1910
Swan River near Big Fork, Mont., 1910-11. ’
Stillwater River near Kalispell, Mont., 1906-7.
‘Whitefish River near Kalispell, Mont., 1906.
Little Bitterroot River near Marion, Mont., 1910
Little Bitterroot River near Hubbart, Mont., 1909

t Revised decision of United States Geographic Board reudered Oct. 3, 1917,
45725—18—wsp 413——15
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Columbia River tributaries—Continned. .
Clark Fork tributaries—Continued.
Flathead River tributaries—Continued.
Little Bitterroot River near Dayton, Mont., 1908-9.
Crow Creek near Ronan, Mont., 1906
Crow Creek at Lozeau’s ranch, near Ronan, Mont., 1911~
Mud Creek near Ronan, Mont., 1908-1910.
Mission Creek near St. Ignatius, Mont., 1906-
Dry Creek near St. Ignatius, Mont., 1908
Post Creek at Fitzpatrick’s ranch, near Ronan, Mont., 1906-1911.
Post Creek at Deschamp’s ranch, near Ronan, Mont., 1911.
Post Creek near St. Ignatius, Mont., 1911~
Jocko River, South Fork (head of Jocko River), near Jocko, Mont., 1912~
Jocko River near Jocko, Mont., 1908- ’
Jocko River at Ravalli, Mont., 1906-1911.
Middle Fork of Jocko River near Jocko, Mont., 1912—
North Fork of Jocko River near Jocko, Mont., 1912~
Falls Creek near Jocko, Mont., 1912
Big Knife Creek near Jocko, Mont., 1908-
Agency Creek near Jocko, Mont., 1908—
Blodgett Creek near Jocko, Mont., 1909-10.
Finley Creek near Jocko, Mont., 1908~
East Finley Creek near Jocko, Mont., 1908~
Indian ditch near Jocko, Mont., 1908-1911; 1912-
Valley Creek near Ravalli, Mont., 1908-1911.
Revais Creek near Dixon, Mont., 1911~
Thompson River near Thompson Falls, Mont., 1911~
Prospect Creek near Thompson Falls, Mont., 1911-
Priest River at outlet of Priest Lake, at Coolin, Idaho, 1911~
Priest River at Falk’s ranch, near Priest River, Idaho, 1911-12.
Priest River near Priest River, Idaho, 1903-1905; 1910-i1.
Sullivan Lake near Metaline Falls, Wagh., 1912
Sullivan Creek near Metaline Falls, Wash., 1912-
Kettle River at Curlew, Wash., 1911-12.
Kettle River at Boyds, Wash., 1913-1915.
Hall Creek near Inchelium, Wagh., 1912—
Stranger Creek at Inchelium, Wash., 1914~
Ceeur d’Alene River, North Fork (head of Coeur d’Alene Rivor and through
Coeur d’Alene Lake of Spokane River) at Prichard, Idaho, 1911-1914.
Coeur d’Alene River, North Fork, at Enaville, 1daho, 1911-1913.
Ceeur d’Alene River near Cataldo, Idaho, 1911-12.
Coeur d’Alene Lake at Ceeur d’Alene, Idaho, 1903
Spokane River at Post Falls, Idaho, 1918~
Spokane River at Trent, Wash., 1911-1913.
Spokane River at Washington Water Power Co.’s dam, at Spokane, Wagh., 1891~
1896.
Spokane River at Spokane, Wash., 1896
Spokane River near Long Lake, Wagh., 1912
Little North Fork of Ceeur d’Alene River near Enaville, Idal », 1911—-12
St. Joe River at Avery, Idaho, 1911~
St. Joe River near Calder, Idaho, 1911~12.
St. Maries River at Lotus, Idaho, 1911-12.
Spokane Valley Land & Water Co.’s canal near Post Falls, Ic'aho, 1911~



GAGING STATIONS. X1

Columbia River tributaries—Continued.
Spokane River tributaries—Continued.
Latah (Hangman) Creek at and near Tekoa, Wash., 1904-5,
North Fork of Latah Creek near Spokane, Wash., 1904-5.
Little Spokane River near Spokane, Wash., 1903-1905; 1911-1913.
Sanpoil River at Keller, Wash., 1911~
Nespelem River at Nespelem, Wash., 1911~ .
- Okanogan River at Okanogan, Wash., 1911~
Similkameen River near Oroville, Wash., 1911-
Sinlahekin Creek near Loomis, Wash., 1903-1905.
Johmnson Creek near Riverside, Wash., 1903-1907.
Salmon Creek near Conconully, Wash., 1910-
Salmon Creek near Okanogan, Wash., 1903-1912.
- Methow River at Winthrop, Wash., 1912. .
Methow River at Pateros, Wash., 1903—
Chewack Creek at Winthrop, Wash., 1912-13.
Twisp River at Twisp, Wash., 1911-1913.
Stehekin River (head of Chelan River) at Stehekin, Wash., 1910
Chelan Lake at Lakeside, Wash., 1897-1899.
Chelan Lake at Chelan, Wash., 1905; 1910-
Chelan River at Chelan, Wash., 1903
Railroad Creek at Lucerne, Wasgh., 1910-1913.
Entiat River at Entiat, Wash., 1910~
Wenatchee River near Leavenworth, Wash., 1910
Wenatchee River at Dryden (Cashmere), Wash., 1904~
Wenatchee River at Wenatchee, Wash., 1897.
‘White River near Chiwaukum, Wash., 1911-12; 1914,
Nason Creek near Nason, Wash., 1911.
Chiwawa Creek near Leavenworth, Wash., 1911-12; 1913-14.
Chiwaukum Creek near Chiwaukum, Wash., 1911. v
Icicle Creek near Leavenworth, Wagh., 1911-14.
Peshastin Creck at Blewett, Wash., 1911-12.
Peshastin Creek near Leavenworth, Wash., 1911~12.
. Wenatchee Valley canal at Dryden, Wash. (irrigation seasons only), 1912-
Crab Creek at Wilson Creek, Wash., 1904.
Crab Creek at Adrian, Wash., 1910; 1911; 1912.
Crab Creek near Ephrata, Wash., 1909,
Moses Lake at Neppel (Moses Lake), Wash., 1909-1914.
Crab Creck near Warden, Wash., 1909-1912.
Rockyford Creek near Ephrata, Wash 1909-1911.
Keechelus Lake (on Yakima River) near Martin; Wash., 1906—
Yakima River near Martin, Wash., 1903-
Yakima River at Easton, Wash , 1004; 1910-1915.
Yakima River at Cle Elum, Wash., 1906~
Yakima River at Umtanum, Wagh., 1906~
Yakima River at Selah Gap, near Ya.klma,‘ Wasgh., 1897; 1904; 1911; 1912,
Yakima River at Union Gap, Wash., 1894-1909; 1911—1914
Yakima River near Wapato, Wash., 1908—
Yakima River at Mabton, Wash., 1904-1906; 1911-12,
Yakima River near Prosser, Wash., 1904-1906; 1913
Yakima Rivar at Kiona, Wagh., 1895-1915.

I Yakima; city and precinct, Yakima County, Wash.; not North Yakima, Decision o* U, 8, Geo~
graphic Board rendered Jan. 2, 1918,
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Columbia River tributaries—Continued.
Yakima River near Richland, Wash., 1906-1911.
Cabin Creek near Easton, Wagh., 1909-1911,
Kachess Lake (on Kachess River) near Easton, Wash., 1905
Kachess River near Easton, Wash., 1903
Big Creek near Cle Elum, Wash., 1909.
Cle Elum River, North Fork (head of Cle Elum River), at Galena, Wash.,
1907; 1911.
Cle Elum Lake near Roslyn, Wash., 1906~
Cle Elum River near Roslyn, Wash., 1903
Teanaway River below Forks, near Cle Elum, Wash., 1911-12.
Teanaway River near Cle Elum, Wash., 1909-1911; 1912-1914,
Swauk Creek near Cle Elum, Wash., 1909-1912.
Cascade-canal near Ellensburg (Thorp), Wash., 1905-6; 1909-1911.
West Kittitas canal near Thorp, Wagh., 1904-1906; 1909-1911.
Ellensburg Water Co.’s canal near Ellensburg, Wash., 1904-5; 1909-1911.
Taneum Creek near Thorp, Wash., 1909-1912.
Manastash Creek near Ellensburg, Wash., 1909-1914.
Wilson Creek near Thrall, Wash., 1911,
Selah Moxee canal near Selah, Wash., 1904-5; 1909-1911.
Wenas Creek near Selah, Wash., 1909—1912
Naches River at Anderson’s ranch near Nile, Wash., 1909—1914
Naches River at Oak Flat, near Nile, Wash., 1904— '
Naches River below Tieton River, near Naches, Wash., 1905; 1909-1912.
Naches River near Yakima,! Wash., 1893-1897; 1898-1912.
Bumping Lake (on Bumping River) near Nile, Wash., 1909; 1910-
Bumping River at Bumping Lake, near Nile, Wash., 1976; 1909
American River near Nile, Wash., 1909; 1910; 1911;1913; 1914; 1915.
Selah Valley canal near Naches, Wagh., 1904-1906; 1909-1913.
Tieton River, North Fork, below Clear Creek, near Naches, Wash., 1914—
Tieton River at McAllister Meadows, near Naches, Wasl ., 1908-1914,
Tieton River at headworks of Tieton canal, near Naches, Wash., 1906~
Tieton River at Cobb’s ranch, near Naches, Wash., 1902-1913.
Tieton canal near Naches, Wash., 1910~
Wapatox canal near Naches, Wash., 1904-5; 1909-11.
Naches Canal Co.’s (Gleed) canal near Naches, Wash., 1904-1906; 1909—
1911.
Yakima Valley (Congdon) canal near Naches, Wasgh., 1904-1906; 1909—
1911.
Naches-Cowiche canal near Naches, Wash., 1904-5; 1909—1911
Yakima!® power canal near Yakima,! Wa.sh 1904-1906; 1909-10.
Schanno canal near Yakima, Wash., 1904—5; 1909-1911.
Yakima ! power waste at Yakima, Wagh., 1909-1912.
Yakima ! mill waste at Yakima, Wash., 1909-1912,
Naches Avenue Union canal at Yakima, Wash., 1904-1906,
1909-1911.
Old Union canal near Yakima, Wash., 1904-1906; 1900-1911.
Moxee Co.’s canal near Yakima, Wash., 1904-1906; 1909-1911.
Fowler canal near Yakima, Wash., 1904-1906; 1909-1911.
Ahtanum Creek, North Fork (head of Ahtanum Creek), near Tampico, Wash.,
1907
Ahtanum Creek at The Narrows, near Tampico, Wash., 1908-1913.

-— - -

1 Decision of U, S. Geographic Board ; formerly called North Yakiria.
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Columbia River tributaries-—Continued.
Yakima River tributaries—Continued.
Ahtanum Creek near Union Gap,* Wash., 1904; 1907-1912,
South Fork of Ahtanum Creek at Conrad ranch, near Tampicc, Wash.,
1915~ .
South Fork of Ahtanum Creek near Tampico, Wash., 1907-1914.
New Reservation canal near Parker (Union Gap), Wash., 1904—
Old Reservation canal near Parker (Wapato), Wash., 1904
Sunnyside canal near Wapato, Wash., 1904—
Toppenish Creek near Fort Simcoe, Wash., 1909—
Toppenish Creek near White Swan (Wapato), Wash., 1909-1912,
Toppenish Creek at railway bridge, near Toppenish, Wash., 1894-1896.
Toppenish Creek near Toppenish, Wash., 1908-9.
Toppenish Creek at Alfalfa, Wash., 19091832,
Simcoe Creek near Fort Simcoe, Wash., 1909—
Reservation drain at Alfalfa, Wash., 1912~
Satus Creek near Toppenish, Wash., 1908-1913.
Satus Creek below mouth of Dry Creek, near Toppenish, Wash., 1913~
Satus Creek near Alfalfa, Wash., 1905,
Satus Creek near Satus, Wash., 1894-1896.
Kiona canal near Kiona, Wash., 1904-1906; 1908-1911.
Kennewick canal near Richland(Kennewick), Wash., 1904-5; 1910-11,
Lower Yakima canal near Kiona, Wash., 1905; 1910-11.
Snake River at south boundary at Yellowstone National Park, 1913-
Jackson Lake (Snake River) at Moran, Wyo., 1909-10 (fragmentary); 1911~
Snake River 2 near Moran, Wyo., 1903~
Snake River 2 at Grovont, Wyo., 1899,
- Snake River 2 near Lyon, Idaho, 1903-1911.
Snake River 2 near Heise, Idaho, 1910~
Snake River at Idaho Falls, Idaho, 1889-1890; 1892-1894.
Snake River near Shelley, Idaho, 1915-
Snake River near Firth, Idaho, 1915.
Snake River near Blackfoot, Idaho, 1910~
Snake River at Neeley, Idaho, 1906-
Srake River at Howells Ferry, near Minidoka, Idaho, 1910~
Snake River at Montgomery Ferry, near Minidoka, Idaho, 1895~1899 1901-1910
Lake Milner (on Snake River) at Milner, Idaho, 1911~
Snake River at Milner, Idaho, 1909
Snake River near Twin Falls, Idaho, 1911~
Snake River near Hagerman, Idaho, 1912-
Snake River at Kipg Ifill, Idaho, 1909-
Snake River near Murphy, Idaho, 1912; 1913~
Snake River at Weiser, Idaho, 1910~
Snake River at Lewiston, Idaho, 1910.
Snake River near Burbank, Wash., 1907
Pacific Creek near Moran, Wyo., 1906.
Buffalo River near Elk, Wyo., 1906.
Henrys Fork ® at Warm River, Idaho, 1910-1915.
Henrys Fork near Ora, Idaho, 1902-1909.
Henrys Fork in canyon above Fall River, Idaho, 1890-91.

1 Revised decision of U. 8. Geographic Board rendered Jan. 2, 1918; formerly called Yakima City.
2 Decision of United States Geographic Board; formerly called Ssuth Fork of Snake River.
3 Decision of United States Geographie Board; formerly called North Fork of Snake River.
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
Henrys Fork near Rexburg, Idaho, 1909
Warm River at Warm River, Idaho, 1912-1915.
Robinson Creek at Warm River, Idaho, 1912-1915.
Fall River near Marysville, Idaho, 1902-3.
Fall River at Fremont, Idaho, 19041909 (replace Marysville station).
Fall River at Canyon, Idaho, 1890-1901.
Teton River near St. Anthony, Idaho, 1903-1909.
Teton River at Chase’s ranch, Idaho, 1890-1893.

Idaho (Government) canal near Shelley, Idaho, 1912-

Willow Creek near Prospect, Idaho, 1903-4.

Blackfoot River above the reservoir, near Henry, Idaho, 1914

Blackfoot-Marsh reservoir near Henry, Idaho, 1912

Blackfoot River below reservoir, near Henry [near Rossfork], Idaho, 1908~

Blackfoot River near Shelley, Idaho, 1909

Blackfoot River near Presto, Idaho, 1903-1909.

Blackfoot River near Blackfoot, Idaho, (fragmentary), 1913; 1914; 1915~
Little Blackfoot River at Henry, Idaho, 1914~

Meadow Creek near Henry, Idaho, 1914-

Idaho (Government) canal near Firth, Idaho, 1914~
Fort Hall upper canal near Blackfoot, Idaho, 1912
Fort Hall lower canal near Blackfoot, Idaho, 1912~

Big Lost River near Chilly, Idaho, 1904-1906; 1907-1915.

Big Lost River near Mackay, Idaho, 1903-1906; 1912-1915.
Thousand Springs Creek near Chilly, Idaho, 1912-13; 14,
Sharp ditch near Mackay, Idaho, 1912-1914.

Streeter ditch near Mackay, Idaho, 1913-1914.

Cedar Creek above forks, near Mackay, Idaho, 19111913,
Cedar Creek below f orks, near Mackay, Idaho, 1911-1913.
Antelope Creek near Darlington, Idaho, 1913-

Little Lost River near Clyde, Idaho, 1910-1913.

Birch Creek near Kaufman, Idaho, 1910-1912.

Camas Creek near Hamer, Idaho, 1912-13,

Portneuf River above reservoir, near Chesterfield, Idaho, 1912-1914,

Portneuf diversion channel near Chesterfield, Idaho, 1914.

Porineuf River below reservoir, near Chesterfield, Idaho, 1912-1915

Portneuf River near Pebble, Idaho, 1910-1913.

Portneuf River at Topaz, Idaho, 1913-1915.

Portneuf River near McCammon, Idaho, 1896.

Portneuf River at Pocatello, Idaho, 1897-1899; 1911~
Topons Creek near Chesterfield, Idaho, 1912-1915.

Pebble Creek near Pebble, Idaho, 1911-1914.
Birch Creek near Downey, Idaho, 1911-1914.

Raft River near Bridge, Idaho, 1909-1915.

Clear Creek near Naf, Idaho, 1910-11; 1912.
Cassia Creek near Conant, Idaho, 1909-1912.

North Side Minidoka canal near Minidoka, Idaho, 1909-

South Side Minidoka canal near Minidoka, Idaho, 1909-

Goose Creek above Trapper Creek, near Oakley, Idaho, 1911~

Goose Creek near OQakley, Idaho, 1909-1911.

Trapper Creek near Qakley, Idaho, 1911~
Birch Creek near Oakley, Idaho, 1912-13; 1974~
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
North Side Twin Falls canal at Milner, Idaho, 1909~
South Side Twin Falls canal at Milner, Idaho, 1909~
Big Cottonwood Creek near Oakley, Idaho, 1909—
. Dry Creek near Artesian City, Idaho, 1912,
Rock Creek near Rock Creek, Idaho, 1909-1913.
McMullen Creek near Rock Creek, Idaho, 1910; 1912,
Salmon Falls Creek above upper Vineyard ditch, near Contact, 17ev., 1914,
Salmon Falls Creek below upper Vineyard ditch, near Contact, I"ev., 1914.
Salmen Falls Creek below High Line canal, near San Jacinto, Nev., 1914.
.Salmon Falls Creek near San Jacinto, Nev., 1909
Salmon Falls Creek near Twin Falls, Idahoe, 1909-10.
Upper Vineyard ditch near Contact, Nev., 1914.
Lower Vineyard ditch near Contact, Nev., 1914,
Jakes Creek above Hubbard ranch, near Contact, Nev., 1914,
Jakes Creek below Hubbard ranch, near Contact, Nev., 1914.
Willow Creek near Contact, Nev., 1914.
Bird’s Nest ditch near Contact, Nev., 1914.
Harrell ditch near Contact, Nev., 1914,
High Line ditch near San Jacinto, Nev., 1914,
San Jacinto ditch near San Jacinto, Nev., 1914.
Island ditch near San Jacinto, Nev., 1914.
‘West Boar’s Nest ditch near San Jacinto, Nev., 1914,
Trout Creek near San Jacinto, Nev., 1914.
East Boar’s Nest ditch near San Jacinto, Nev., 1914,
Shoshone Creek near San Jacinto, Nev., 1914-15.
North Side ditch near San Jacinto, Nev., 1914. ,
Cedar Creek near Roseworth, Idaho, 1909-
_ Devil Creek near Three Creek, Idaho, 1912-1914.
Big Wood River near Gimlet, Idaho, 1904-5.
Big Wood River at Hailey, Idaho, 1889; 1915-
Big Wood Slough at Hailey, Idaho, 1915~
Big Wood River near Bellevue, Idaho, 1911~
Big Wood River below Magic dam, near Richfield, Idaho, 1911~
Big Wood River below Nerth Gooding canal, near Shoshone, Idaho, 1911:
1912~
Big Wood River near Shoshone, Idaho, 1905-6; 1908-1913.
Big Wood River at/Toponis, Idaho, 1896-1899.
Big Wood River nepr Bliss, Idaho, 1899.
Camas Creek near Blaine, Idaho, 1912~
Little Wood River near Carey, Idakho, 1904-5.
Little Wood River near Richfield, Idaho, 1911-
Little Wood River at Toponis [Gooding], Idaho, 1896-1899.
Dry Creek near Blanche, Idaho, 1911-1914.
King Hil! Creek near King Hill, Idaho, 1913.
Little Canyon Creek at Glenns Ferry, Idaho, 1909-1913.
Alkali Creek near Glenns Ferry, Idaho, 1909-1913.
Cold Springs Creek near Hammett, Idaho, 1909-1913.
Bennett Creek near Hammett, Idaho, 1909-1913.
Bruneau River near Rowland, Nev., 1913
Bruneau River near Tindall, Idaho, 1910-1912.
Bruneau River near Hot Spring, Idaho, 1909-1915.
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Columbia River tributaries—Continued.
Snake River tributaries—Continued. .
Bruneau River near Grandview, Idaho, 1895-1903; 1909—
Sheep Creek near Tindall, Idaho, 1910-1913.
Marys Creek near Owyhee, Nev., 1913-1915.
Marys Creek at Tindall, Idaho, 1910-1913.
Louse Creek near Wickahoney, Idaho, 1911,
East Fork of Bruneau River near Three Creek, Idaho, 1912-1914.
East Fork of Bruneau River near Hot Spring, Idaho, 1917-1915.
Three Creek near Three Creek, Idaho, 1912-1914.
Cherry Creek near Three Creek, Idaho, 1912-1914.
Deadwood Creek near Three Creek, Idaho, 1912-1914,
Buckaroo ditch at Hot Spring, Idaho, 1912-1914.
Grandview canal near Grandview, Idaho, 1912-1915.
Castle Creek near Castle Creek, Idaho, 191011,
Sucker Creek near Homedale, Idaho, 1903-1910.
Owyhee River at Mountain City, Nev., 1913.
Owyhee River near Owyhee, Nev., 1913-
Owyhee River at Owyhee, Oreg., 1890-1896; 1903—
South Fork of Owyhee River near Tuscarora, Nev., 1913.
Jack Creek near Tuscarora, Nev., 1913
Jordan Creek near Jordan Valley, Oreg., 1911-
Cow Creek at Narrows, near Jordan Valley, Oreg., 1914.
Cow Creek at mouth, near Jordan Valley, Oreg.. 1914.
Owyhee canal near Owyhee, Oreg., 1904-5; 1911~
Boise River near Twin Springs, Idaho, 1911-
Boise River at Dowling’s ranch, near Arrowrock, Idaho, 1911~
Boise River near Highland, Idaho (replaces the Boise station), 19051915
Boise River near Boise, Idaho, 1894-1904.
Boise River at Caldwell, Idaho, 1895-96.
Cottonwood Creek near Arrowrock, Idaho, 1914
South Fork of Boise River near Lenox, Idaho, 1911~
Little Camas Creek, near Little Camas Store, Idaho, 1896.
Moore Creek near Arrowrock, Idaho, 1915~
Grimes Creek near Centerville, Idaho, 1910
Dry Creek:
Spring Creek near Boise, Idaho, 1911—12.
Wilson ditch near Ontario, Oreg., 1904-5.
Malheur River near Drewsey, Oreg., 1914.

* Malheur River at Warmsprings reservoir site, near Riverside, Oreg., 1914
Malheur River above South Fork, at Riverside, Oreg., 1906~7; 1908-1910.
Malheur River at Riverside, Oreg., 1909-1915.

Malheur River near Namorf, Oreg., 1913—
Malheur River near Harper ranch, near Westiall, Oreg., 19071905,
Malheur River near Little Valley, Oreg., 1914,
Malheur River at McLaughlin bridge, near Vale, Oreg., 1904-1908.
Majheur River at Vale, Oreg., 1890-91; 1895-96; 1903-1914.
Malheur River at Halliday bridge, near Ontario, Oreg., 1904-5.
Matheur River near Ontario, Oreg., 1903—4.
South Fork of Malheur River at Riverside, Oreg., 1910-1*13; 1913-1915,
North Fork of Maltheur River at Scotts ranch, near Beulah, Oreg., 1914,
North Fork of Malheur River at Foley’s ra.nch near Beulah, Oreg.,
1909-1912; 1913-14.
Vines ditch near thtle Valley, Oreg., 1904-5; 1914.
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Columbia River tributaries—Continwed.
Snake River tributaries—Continned.
Malheur River tributaries—Continued.
Malheur Farmers’ canal above Vale, Oreg., 1904-5.
McLaughlin ditch above Vale, Oreg., 1904-5.
“J. H.” ditch above Vale, Oreg., 1904-5.
Gellerman & Frohman ditch above Vale, Oreg., 1904-5.
Sand Hollow ditch above Vale, Oreg., 1904-5.
Bully Creek near Westfall, Oreg., 1911; 1912-13.
Bully Creek at Warm Springs, near Vale, Oreg., 1903-4; 1905-1¢07; 1911~
Bully Creek at Vale, Oreg., 1904-5.
Hope Mill ditch at Vale, Oreg., 1904-5.
Willow Creek near Malheur, Oreg., 1904-6; 1910-11; 1912-
Willow Creek near Brogan, Oreg., 1910-
Willow Creek at Dell, Oreg., 1904-1906.
Cow Creek near Brogan, Oreg., 1912-1914.
Pole Creek near Brogan, Oreg., 1912-13.
Nevada ditch below Vale, Oreg., 1904-5.
Payette River near Horseshoe Bend, Idaho, 1906~
Payette River at Payette, Idabo, 1895-1897. .
North Fork of Payette River at Lardo, Idaho, 1908—
North Fork of Payette River at Van Wyck, Idaho, 1912~
Lake Fork of Payette River near McCall, Idaho, 1909-1914.
Shafer Creek near Horseshoe Bend, Idaho, 1911-12.
Harris Creek near Horseshoe Bend, Idaho, 1911-12.
Woiser River near Weiser, Idaho, 1890-91; 1894-1904; 1910-1915.
Weiser River, West Fork, near Fruitvale, Idaho, 1910-1913.
Lost Creek near Tamarack, Idaho, 1910-1914.
Middle Fork of Weiser River at Middle Fork, Idaho, 1910-1913.
Sage Creek near Midvale, Idaho, 1913.
Sommercamp Creek near Midvale, Idaho, 1913,
Miller Creek near Midvale, Idaho, 1913.
Crane Creek near Midvale, Idaho, 1910-
Mann Creek near Weiser, Idaho, 1911-1913.
Monroe Creek (upper station) near Weiser, Idaho, 1911-12.
Monroe Creek (lower station) near Weiser, Idaho, 1911~1913,
Burnt River, North Fork (head of Burnt River), near Audrey, Orog., 1915-
Burnt River near Hereford, Oreg., 1915~ :
Burnt River near Bridgeport, Oreg., 1915~
Middle Fork of Burnt River near Audrey, Oreg., 1915,
South Fork of Burnt River near Unity, Oreg., 1915~
Sawmill Creek near Unity, Oreg., 1915.
. Camp Creek near Hereford, Oreg., 1915.
Powder River at Salisbury, Oreg., 1903-1914.
Powder River at Baker, Oreg., 1913; 1914,
Powder River near North Powder, Oreg., 1909-1912; 1913~
Baldock Slough at Baker, Oreg., 1913; 1914.
Old Setilers Slough at Baker, Oreg., 1913; 1914.
Pine Creek near Baker, Oreg., 1913; 1914,
Goodrich Creek near Baker, Oreg., 1913.
Mill Creek near Baker, Oreg., 1913; 1914.
Lee-Polly ditch near Baker, Oreg., 1914.
Marble Creek near Baker, Oreg., 1913; 1914.
Salmon Creek near Baker, Oreg., 1913; 1914.
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Columbia River tributaries—Continued.
Snake River tributaries—Continued.
Powder River tributaries—Continued.
Willow Creek near Haines, Oreg., 1913.
North Powder River at Gardner’s ranch, near North Powder, Oreg., 1912,
North Powder River at North Powder, Oreg., 1912; 1913; 1914.
Anthony Creek near North Powder, Oreg., 1912.
‘Wolf Creek near North Powder, Oreg., 1913; 1914.
Big Creek near Medical Springs, Oreg., 1913; 1914,
Goose Creek near Keating, Oreg., 1913; 1914.
Eagle Creek above West Fork, near Baker, Oreg., 1911.
Eagle Creek near Baker, Oreg., 1909-10.
Bagle Creek near New Bridge, Oreg., 1910-11; 1914.
West Fork of Eagle Creek near Baker, Oreg., 1911.
Daly Creek near Richland, Oreg., 1913.
Salmon River near Pierson, Idaho, 1911-1913
Salmon River at Salmon, Idaho, 1912—
Salmon River at Whitebird, Idaho, 1910-
Lake Creek near Stanley, Idaho, 1910-1913,
Valley Creek near Stanley, Idaho, 1910-1913. -
Pahsimeroi River near Goldburg, Idaho, 1910-1913.
Pahsimeroi River below the sinks, near Goldburg, Idaho, 1913.
Goldburg Creek near Goldburg, Idaho, 1910; 1913.
Big Creek near Patterson, Idaho, 1910-1913.
Lemhi River:
Timber Creek near Leadore, Idaho, 1912,
West Fork of Timber Creek near Leadore, Idahc, 1912.
Eightmile Creek near Leadore, Idaho, 1912.
North Fork of Salmon River near North Fork, Idaho, 1912.
Grande Ronde River at Hilgard, Oreg., 1903-1915.
Grande Ronde River at Elgin, Oreg., 1903-1912.
Grande Ronde River at Zindel, Wagh., 1904-1912.
Catherine Creek near Union, Oreg., 1906-7; 1911-12; 1915.
Little Creek near Union, Oreg., 1915.
Mill Creek near Summerville, Oreg., 1914-15.
Wallowa Lake (on Wallowa River) near Joseph, Oreg., 19(5-6; 1912-1914;
1915.
Wallowa River at Joseph, Oreg., 1903-1914; 1915.
Wallowa River near Wallowa, Oreg., 1903-1907.
Wallowa River at Minam (near Elgin), Oreg., 1903-1914.
Silver Lake ditch near Joseph, Oreg., 1905; 1915.
Farmers’ and Citizens’ ditch near Joseph, Oreg., 1905; 1915.
Granger ditch at Joseph, Oreg., 1905; 1915. P
Big Bend ditch at Joseph, Oreg., 1805; 1915.
Hurricane Creek near Joseph, Oreg., 1915.
Lostine River near Lostine, Oreg., 1912-1914; 1915.
Company ditch near Wallowa, Oreg., 1905.
Bear Creek near Wallowa, Oreg., 1915.
Minam River at Minam, Oreg., 1912-1914.
Asotin Creek near Shelmans ranch, near Asotin, Wash., 1904-1906.
Asotin Creek near Asotin, Wash., 1904-5; 1910; 1911.
Selway River (head of Clearwaber River), near Lowell, Idaho, 1911—12.
Clearwater River at Kamiah, Idaho, 1910-
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Columbia River tributaries—Continued. .
Snake River tributaries—Continued.
Clearwater River at Lewiston, Idaho, 1910-1913.
*  Lochsa River near Lowell, Idaho, 1910-1912.
South Fork of Clearwater River near Grangeville, Idaho, 1910~
South Fork of Clearwater River at Kooskia, Idaho, 1910-1912.
Lolo Creek near Greer, Idaho, 1911-12.
Tucannon River near Pomeroy, Wash., 1913-1915,
Tucannon River near Starbuck, Wash., 1914-
+  Palouse River near Potlatch, Idaho, 1914~
Palouse River at Elberton, Wash., 1904-5.
Palouse River near Winona,” Wash., 1915
Palouse River at Hooper, Wash., 1897—
Rock Creek near Ewan (St. John), Wash., 1903-1905; 1914—
Cow Creek near Keystone, Wash., 1904-5.
- Cow Creek near Hooper, Wagh., 1904.
Walla Walla River near Milton, Oreg., 1903-1908.
Walla Walla River at Whitman, Wash., 1897-1899.
South Fork of Walla Walla River near Milton, Oreg., 1906; 1907-
South Fork of Walla Walla River near Milton, Oreg. (lower statlon) , 1903-1906.
Mill Creck nedr Walla Walla, Wash., 1913—
Umatilla River at Gibbon, Oreg., 1896~1911
Umatilla River at Pendleton, Oreg., 1891-2; 1903~1905.
Umatilla River above Furnish reservoir, near Yoakum, Oreg., 1915~
Umatilla River at Yoakum, Oreg., 1903~
Umatilla River near Umatllla Oreg., 1903~
North Fork of Umatilla Rlver near Gibbon, Oreg., 1912~
McKay Creek near Pendleton, Oreg., 19034.
Farmers’ mill ditch at Pendleton, Oreg., 1905.
Slusher & Gould ditch near Nolin, Oreg., 1905-6.
Lisle & Crane ditch near Echo, Oreg., 1905.
Charles Lisle ditch at Echo, Oreg., 1905-6.
Henrietia mill ditch at Echo, Oreg., 1905-6.
Wilson & Co.’s ditch at Echo, Oreg., 1905-6.
Allen ditch at Echo, Oreg., 1905-6. :
Western Land & rrigation Co.’s (Hinkle) ditch at Echo, Oreg., 1905-6.
Pioneer ditch at Echo, Oreg.,.1905-6.
Maxwell ditch at Echo, Oreg., 1905-6.
Maxwell Land & Irrigation Co.’s (Hermiston) dltCh near Hermiston, Oreg.,
1905-6.
Beitle ditch near Hermiston, Oreg., 1905-6.
Oregon Land & Water Co.’s ditch at Umatilla, Oreg., 1905-6.
Brownell ditch at Umatilla, Oreg., 1905-6.
Willow Creek near Arlington, Oreg., 1905-6.
Rock Creek near Goldendale, Wash., 1911-13.
Squaw Creek near Goldendale, Wash., 1911-13.
John Day River near Dayville, Oreg., 1908-1914.
John Day River at Clarno, Oreg., 1914-15
John Day River at McDonald, Oreg., 1904—
South Fork of John Day River at Dayville, Oreg., 1908-1914.
Dayville ditch at Dayville, Oreg., 1910-1914.
- Camas Creek above Cable Creek, near Ukiah, Oreg., 1914~
Camas Creek below Cable Creek, near Ukiah, Oreg., 1914.
Cable Creek near Ukiah, Oreg., 1914
Rock Creek at Rockereek, Oreg., 1905; 1911.
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Columbia River tributaries—Continued.
Deschutes River at Crane Prairie, near Lapine, Oreg., 1914—
Deschutes River at Forest Service bridge, near Lapine, Oreg., 1919; 1912; 1913-
Deschutes River near Lava, Oreg., 1905-1907; 1909-1911; 1912; 1913—
Deschutes River at West’s ranch, near Lava, Oreg., 1906-1909; 1914.
Deschutes River at Benham Falls, Oreg., 1909-1914.
Deschutes River at Lava Island, Oreg., 1915-
Deschutes River at Bend, Oreg., 1904
Deschutes River below Bend, Oreg., 1914
Deschutes River at Tumalo [Laidlaw], Oreg., 1909-1912; 1914 .
Deschutes River near Cline Falls, Oreg., 1910-11; 1912-13.
Deschutes River near Mecca, Oreg., 1911-
Deschutes River at Sherar, Oreg., 1912-1914.
Deschutes River at Moro, Oreg., 1897-1899.
Deschutes River at Moody (Biggs), Oreg., 1906~
Odell Creek near Crescent, Oreg., 1911; 1912; 1913; 1914.
Fall River near Lapine, Oreg., 1912.
East Fork at Crescent, Oreg., 1904-1908; 1910-11; 1913-14.
East Fork at Morson’s intake, near Lapine, Oreg., 1914~
East Fork near Lapine, Oreg., 1910-1913,
East Fork at Allen’s ranch, near Lava, Oreg., 1905-1912; 1913-1915.
Crescent Creek at outlet of Crescent Lake, near Crescent, Oreg., 1911;
1912-
Crescent Creek below Cold Creek, near Crescent, Orez., 1712-13,
Crescent Creek near Crescent, Oreg., 1912-13; 1914.
" Big Marsh Creek near Crescent, Oreg., 1912-1614.
Arnold canal near Bend, Oreg., 1914—
Central Oregon canal near Bend, Oreg., 1905
Pilot Butte canal near Bend, Oreg., 1905
North canal near Bénd, Oreg., 1913-
Swalley canal near Bend, Oreg., 1913—
Tumalo Creek near Tumalo [Laidlaw], Oreg., 1906-1914.
Tumalo Creek near Bend, Oreg., 1906- .
Lewis Creek near Tumalo [Laidiaw], Oreg., 1908-9.
Wimer canal near Tumalo [Laidlaw], Oreg., 1906-1914.
Columbia Southern canal near Tumalo [Laidlaw],’ Oreg., 1506-1914.
Tumalo feed canal near Bend, Oreg., 1914—
Squaw Creek near Sisters, Oreg., 1906
McAllister’s ditch near Sisters, Oreg., 1909-1913.
Crooked River near Post, Oreg., 1908-1911.
Crooked River at Hoffman’s ranch, near Prineville, Oreg., 1913-14.
Crooked River near Prineville, Oreg., 1908-1912.
Crooked River at Prineville, Oreg., 1914,
Prineville flour mill tailrace at Prineville, Oreg., 1914.
Ochoco Creek near Howard, Oreg., 1910-11.
Ochoco Creek at Elliot’s ranch, near Prineville, Oreg., 1908-1910; 1914~
Ochoco Creek at Prineville, Oreg., 1912; 1913-1915
Tableland ditch near Prineville, Oreg., 1915—
Elliot ditch near Prineville, Oreg., 1908-1910; 1914
McKay Creek near Prineville, Oreg., 1915
Metolius River at Allingham ranger station, near Sisters, Oreg., 1910-1913
1915.
Metolius River at Hubbard’s ranch, near Grandview, Oreg., 1910-1913,
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Columbia River tributaries—Continued.
Deschutes River tributaries—Continued.
Metolius River at Rigg’s ranch, near Sisters, Oreg., 1808-1912.
Lake Creek near Sisters, Oreg., 1911-1913; 1915-
First Creek, near Sisters, Oreg., 1915~
Jack Creek near Sisters, Oreg., 1915~
Canyon Creek near Sisters, Oreg., 1915~
‘Whitewsater River near Grandview, Oreg., 1911-1913.
Shitike Creek at Warmspring, Oreg., 1911-
Trout Creek near Antelope, Oreg., 1915.
Trout Creek near Gateway, Oreg., 1915
Hay Creek near Hay Creek, Oreg., 1915.
Warm Springs River near Warmspring, Oreg., 1911~
Mill Creek near Warmspring, Oreg., 1915,
White River near Tygh Valley, Oreg., 1911~
Tygh Creek at Tygh Valley, Oreg., 1911-1913,
Klickitat River above Pearl Creek, near Glenwood, Wash., 1910,
Klickitat River above Big Muddy Creek, Wash., 1905.
Klickitat River below Big Muddy Creek, Wash., 1905; 1907-8.
Klickitat River at Camp Klickitat, Wash., 1907-1908.
Klickitat River near Glenwood, Wash., 1909— :
Klickitat River below Glenwood, Wash., 1914,
_ Klickitat River at Hanson’s cable, near Klickitat, Wash., 1908-8.
Klickitat River at Klickitat (Wright), Wash., 1909-1912.
Klickitat River at Wols Ferry, near Lyle, Wasgh., 1907-1910.
Klickitat River at Lyle, Wash., 1912,
West Fork of Klickitat River near Glenwood, Wash., 1910.
Big Muddy River above mouth of Cougar Creek, near Wright, Wash., 1905;
1908.
Little Klickitat River near Goldendale, Wa.sh 1910-1912.
Hood River at Dee, Oreg., 1913-
Hood River at Winans, Oreg., 1905-1907; 1910-1912; 19013
Hood River at Tucker Bndge Oreg., 1897-1899; 1913~
Hood River at Powerdale, near Hood River, Oreg., 1918~
East Fork of Hood River above intake, near Mount Hood, Oreg., 1915
EBast Fork of Hood River near Mount Hood, Oreg., 1913-14.
Fast Fork irrigation district canal near Moung Hood Oreg., 1913~
West Fork of Hood River near Dee, Oreg., 1913~
Pacific Light & Power Co. tailrace near Hood River, Oreg., 1914,
White Salmon River at splash dam near Trout Lake, Wagh., 1912
‘White Salmon River at Husum, Wash., 1909-
‘White Salmon River at Condit dam, near Underwood, Wash., 1912-13.
Trout Creek at Guler, Wash., 1909-1911.
Little White Salmon River below Lava Creek, near Cook, Wash., 1903-1906.1
Little White Salmon River near Cooks, Wash., 1909,
Latourell Creek at Latourell, Oreg., 1912-13.
Sandy River above Salmon River, at Brightwood, Oreg., 1910-1914.
Sandy River below Salmon River, near Brightwood, Oreg., 19071911,
Sandy River near Marmot, Oreg., 1911-
Sandy River above Bull Run River, near Bull Run, Oreg., 1910-1912.

1 Records published in U. 8. Geol. Survey Water-Supply Paper 272, pp. 428-42¢.
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Columbia River tributaries—Continued.
Sandy River below Bull Run River, near Bull Run, Oreg., 1910-1914,
Clear Fork of Sandy River near Welches, Oreg., 1913; 1914~15,
Lost Creek near Brightwnod, Oreg., 1913
Still Creek near Rowe, Oreg., 1910-1912,
Salmon River near Rowe, Oreg., 1910-1912.
Salmon River at Welches, Oreg., 1913-14.
Salmon River at Fish Hatchery, near Brightwood, Oreg., 1912-13.
Bull Run River near Bull Run, Oreg., 1895
Little Sandy River near Marmot, Oreg., 1913~
Little Sandy River near Bull Run, Oreg., 1911-1913.
Little Sandy flume near Bull Run, Oreg., 1912-13.
Willamette River, Middle Fork (head of Willamette River), abave Salt Creek,
near Oakridge, Oreg., 1913-14.
Willamette River, Middle Fork, below North Fork, near Oakridge, Oreg., 1911-12.
Willamette River, Middle Fork, at Jasper, Oreg., 1905-1912; 1915~
Willamette River at Springfield, Oreg., 1911-1913,
Willamette River at Albany, Oreg., 1878-1880; 1892-
Willamette River at Salem, Oreg., 1909~
Willamette River at Oregon City, Oreg., 1909-1912.
Salt Creek near Oakridge, Oreg., 1913-14.
Salmon Creek near Oakridge, Oreg., 1913~
North Fork of Middle Fork of Willamette River near Oakndge (Hazeldell),
Oreg., 1909-1912; 1913-
Fall Creek near Fall Creek, Oreg., 1911,
Coast Fork of Willamette River near Goshen, Oreg., 1905-1912.
Row River near Disston, Oreg., 1910-1913.
McKenzie River at Clear Lake, Oreg., 1912-1915.
McKenzie River at McKenzie Bridge, Oreg., 1910-
McKenzie River at Mattins Rapids, Oreg., 1910-11.
- McKenzie River near Springfield, Oreg., 1905-1915.
Eugene power canal near Walterville, Oreg., 1912-1915.
North Santiam River near Hoover, Oreg., 1910-13.
North Santiam River at Detroit, Oreg., 1907-1909.
North Santiam River at Niagara, Oreg., 1908
North Santiam River at Mehama, Oreg., 1905-1907; 1910-1914. -
Santiam River at Jefferson, Oreg., 1905-6; 1908~
Marion Fork of Santiam River at Marion Lake, near Hoover, Oreg 1907;
1909-1912, °
Puzzle Creek near Detroit (Hoover), Oreg., 1907; 1909,
North Fork of Puzzle Creek near Hoover, Oreg., 19091912,
South Fork of Puzzle Creek near Hoover, Oreg., 1909-1912,
Pamelia Creek near Detroit, Oreg., 1907; 1909; 1913.
Whitewater Creek near Detroit, Oreg., 1907; 1913.
Breitenbush Creek near Detroit, Oreg., 1910-1913.
South Santiam River near Cascadia, Oreg., 1910-1913.
South Santiam River near Foster, Oreg., 1911,
South Santiam River at Waterloo, Oreg., 1905-1907; 1910-11.
Middle Santiam River near Foster, Oreg., 1911.
Luckiamute River near Suver, Oreg., 1905-1911,
Yamhill River, South Fork (head of Yamhill River), at Sheridan, Oreg.,
1906-1913.
‘Yamhijll River at La Fayette, Oreg., 1908-1914..
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Columbia River tributaries—Continued.
Willamette River tributaries—Continued. .
Molalla River near Molalla, Oreg., 1905-1909-
Clackamas River near Cazadero, Oreg., 1909
Clackamas River at Estacada, Oreg., 1908-1911,
Clackamas River near Barton, Oreg. (replaced by Estacada statior), 1905
1908.
Clackamas River at Park Place, Oreg., 1911-12,
Oak Grove Fork of Clackamas River at Timothy Meadows, near Cazadero,
Oreg., 1913~
Oak Grove Fork of Clackamss River at intake, near Cazadero, Oreg.
1909~ -
Lewis River above Muddy River near Cougar, Wash., 1909.
Lewis River near Cougar, Wash., 1909-1912.
Lewis River near Amboy, Wash., 1911~
Lewis River at Ariel, Wash., 1909,
Muddy River at mouth, near Cougar, Wash., 1909.
Pine Creek at mouth, near Cougar, Wash., 1909.
Swift Creek at mouth, near Cougar, Wash., 1909,
Kalama River near Kalama, Wash., 1911-1913.
Ohanapecosh River near Lewis, Wash., 1907~
Cowlitz River at Lewis, Wasgh., 1911-
Cowlitz River at Mossy Rock, Wash., 1912-
Cowlitz River at Randle, Wash., 1910-1912.
Cowlitz River at Mayfield, Wash., 1910-11.
Clear Fork near Lewis, Wash., 1907-
Coal Creek near Lewis, Wash., 1911-
Lake Creek at outlet of Packwood Lake, near Lewis, Wagh., 1911~
Lake Creek at mouth, near Lewis, Wash., 1907-
Johnson Creek below West Fork, near Lewis, Wash., 1911; 1913-14.
Johnson Creek at mouth, near Lewis, Wagh., 1907-1914.
Glacier Creek near Lewis, Wash., 1911.
Hagar Creek near Lewis, Wash., 1911-12; 1913-14.
North Fork of Hagar Creek near Lewis, Wash., 1911-12; 1913-14.
Cispus River near Randle, Wash., 1910-1912.
Toutle River at St. Helen, Wash., 1909.
Toutle River near Castle Rock, Wash., 1909-1912,

STREAMS BETWEEN COLUMBIA RIVER AND KLAMATH RIVER.

Rogue River near Prospect, Oreg., 1907-1912.
Rogue River below Prospect, Oreg., 1913—
Rogue River near Trail, Oreg., 1910-1913.
Rogue River near Tolo, Oreg., 1905~
Rogue River near Galice, Oreg., 1906.
Mill Creek near Prospect, Oreg., 1910.
Butte Creek, South Fork (head of Butte Creek), at Butte Falls, Oreg., 1910-11-
1915~
Little Butte Creek, South Fork (head of Little Butte Creek), near Lake Creek
Oreg., 1910-1913.
Little Butte Creek near Eagle Point, Oreg., 1907-
Rogue River Valley canal at intake, near Lake Creek, Oreg., 1914; 1915~
Rogue River Valley canal near Brownsboro, Oreg., 1913; 1915,
North Fork of Little Butte Creek, near Lake Creek, Oreg., 1911-191¢.
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Rogue River tributaries—Continued.
Bear Creek at Talent, Oreg., 1907-1914.
Bear Creek at Medford, Oreg., 1915~
Neil Creek near Ashland, Oreg., 1913,
George Dunn ditch near Ashland, Oreg., 1913.
Ashland Creek at Ashland, Oreg., 1913.
Wagner Creek near Talent, Oreg., 1913.
Evans Creek at Wimer, Oreg., 1913.
Applegate River near Buncom, Oreg., 1911-1914.
Applegate River at Murphy, Oreg., 1907-1910.
Cameron ditch near Buncom, Oreg., 1911-1914,
East Fork of Little Applegate River near Buncom, Oreg., 1913.
Little Applegate River near Ruch, Oreg., 1913.
West Fork of Little Applegate River near Buncom, Oreg., 1913.
Spicer ditch near Buncom, Oreg., 1913.
Thompson Creek near Applegate, Oreg., 1913.
Slate Creek at Wonder, Oreg., 1913.
Grave Creek near Placer, Oreg., 1913,
South Umpqua River (head of Umpqua River) near Tiller, Oreg., 1910-11.
South Umpqua River near Brockway, Oreg., 1905-1912.
Umpqua River near Elkton, Oreg., 1905
Cow Creek at Riddle, Oreg., 1911-12.
North Umpqua River at Tokeetee Falls, near Hoaglin, Oreg., 1908-1909; 1914~
North Umpqua River near Hoaglin, Oreg., 1910-1912; 1914-
North Umpqua River near Oakcreek, Oreg., 1905-1808; 1913-1¢15.
North Umpqua River at Winchester, Oreg., 1908-1913.
Calapooya Creek near Sutherlin, Oreg., 1912-13.
Luse canal near Sutherlin, Oreg., 1912-13.
Mill Creek near Ash, Oreg., 1907-1912; 1915~
Siletz River at Siletz, Oreg., 1905-1912,
Wilson River near Tillamook, Oreg., 1915
North Fork of Wilson River near Tillamook, Oreg., 1913-1915.
Nehalem River at Salmonberry, near Balm, Oreg., 1913-14.
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*4, A reconnaissance in southeastern Washington, by I. C. Russell, 1897. 96 pp., 7
pls. 15c.

Describes an area ““bordered on the south by Oregon, on the east by Idaho, on the north
by Snake. River, and on the west by the Columbia,” and “briefly designated a~ lying south
of Snake River”; discusses climate, vegetation, topegraphy and drainage, geologic formations—
including the river terraces and soils—irrigation, and the artesian water supply, and gives an
outline of the geological history of the region.

*44. Profiles of rivers in the United States, by Henry Gannett. 1901. 100 pp.,
11 pls. 15c.

Gives elevations and distances along Columbia, Willamette, Flathead, and Snake rivers.

*53. Geology and water resources of Nez Perce County, Idaho, Part I, by I, C. Rus-
sell. 1901. 85 pp., 10 pls. 10c. )

*54, Geology and water resources of Nez Perce County, Idaho, Part II, by I. C.
Russell. 1901. 55 pp. (87-141).

Nos. 53 and 54 relate to an area “in western Idaho, bordered on the west ¥ portions of
‘Washington and Oregon,” drained through Snake River to the Golumbia; they describe the
topography, geology, and soils of the region, discuss the relation of the surface features—pla~
teaus, canyons, streams, etc.—to the geology and the climate, the source and quantity of the
water supply, including springs and artesian wells, and refer briefly to the occurrence of build-
ing stones, lignite, gold, silver, and copper. They include also a short bibliography of artesian
waters and two appendixes—one giving list of elevations, and the other nofes corcerning Port-
land cement.

55. Geology and water resources of a portion of Yakima County, Wash., by G. O.
Smith. 1901. 68 pp., 7 pls. 10c.
Describes topography, climate, soil, agriculture, geology, and surface and ground waters

of an area comprising about 50 square miles in the vicinity of North Yakima; dis~usses in some
detail the artesian basins and wells.

*57. Preliminary list of deep borings in the United States, Part I (Alhbama-Montana),
by N. H. Darton. 1902. 60 pp. 5c.

*61. Preliminary list of deep borings in the United States, Part II (Nebvaska-Wyo-
ming), by N. H. Darton. 1902. 67 pp. 5c.

Nos. 57 and 61 contain information as to depth, diameter, yield, and head of we ter in borings
more than 400 feet deep; under head “Remarks” gives information concerning- temperature,
quality of water, purposes of boring, ete. The lists are arranged by States, a~d the States
are arranged alphabetically. A second, revised, edition was published in 1905 as Water-Supply
Paper 149 (g. v.). be.
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#78. Preliminary report on artesian basins in southwestern Idaho and southeastern
Oregon, by I. C. Russell. 1903. 53 pp., 2 pls. 5c.

Discusses briefly the rocks and geologic structure of a part of the Snake River Plains in
Canyon and Owyhee counties, Idaho, and Malheur and Harney counties Oreg.; describes
briefly the conditions on which artesian flow depends, and in some detail the springs and drilled
wells in the Lewis, Otis, Harney, and Whitehorse artesian basins; also describes artesian wells
in alluvial deposits and discusses the size of drill holes, casings, etc., the praservation of well
records, and the importance of laws to control the use of artesian waters; gives list of publica-
tions bearing on artesian waters.

93. Proceedingsof first conference of engineers of the Reclamation Service, with ac-
‘companying papers, compiled by F. H. Newell, chief engineer, 1904. 361
Pp- 25¢. [Inquiries concerning this report should be addressed to the Recla-
mation Service.] Contains:

Investigations in Idaho, by D. W. Ross. Deseribes the irrigable lands in t! o area drained by
Snake River.

Investigations in Oregon, by J. T. Whistler. Mentions the Umatilla, Malheur, and Harney
projects.

‘Work in Washington, by 'T. A. Noble. Describes the p]a.ms of Columbia River.

96. Destructive floods in the United States in 1903, by E. C. Murphy. 1904. 81
pPP-, 13 pls.  1bc.

Gives an account of a flood (commonly spoken of as the ‘“Heppner disaster”) on Willow
Creek, a tributary of Columbia River, in Morrow County, Oreg.

*103. A review of the laws forbidding pollution of inland waters in the United States,
by E. B. Goodell. 1904. 120 pp. [Superseded by No. 152, q. v.]
Cites statutory restrictions of water pollution in Idaho, Nevada, Oregon, Utah, Washington,
and Wyoming.

111. Preliminary report on the underground waters of Washington, by Henry Landes.
1905. 85 pp., 1 pl. 10c.

Describes, by counties, the municipal water supplies, deep wells, and springs in the State,
giving also for each county a brief account of the climate, rainfall, topography, drainage, and
geology.

118. Geology and water resources of a portion of east-central Washington, by F. C.
-~ Calkins. 1905. 96 pp., 4 pls. 5c.

Describes briefly the topography, geology, climate, vegetation, grazing, and agriculture
on the Columbia Plains and in Kittitas Valley; discusses the streams, springs, and shallow
and deep wells.

¥122. Relation of the law to underground waters, by D. W. Johnson. 19C5. 55 pp. 5c.

Cites legislative acts relating to ground waters in Idaho, Nevada, Oregon, Utah, Washington,
and Wyoming,

149. Preliminary lst of deep borings in the United States, second edition, with
additions, by N, H. Darton. 1905. 175 pp. 10c.

Gives, by States (and within the States by counties), Yocation, depth, diamreter, yield, height
of water, apd|other available information, concerning wells 400 feet or mere in depib; includes
all wellslisted in Water-S8upply Papers 57 and 61; mentions also prineipal publications relating
to deep borings.

152. A review of the laws forbidding pollution of inland waters in the United States
(second edition), by E. B. Goodell. 1905. 149 pp. 10c.
Cites statutory restrictions of water pollution in Idaho, Nevada, Oregon, Utah, Washington,
and Wyoming.
¥162. Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murphy
and others, 1906. 105 pp., 4 pls. 15c.

Gives estimates (p. 85) of flood discharge and frequency for Boise Rlver at Boise and Weiser
River at Welset, Idaho.
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*231. Geology and water resources of the Harney Basin region, Oregon, kv G. A.
Waring. 1909. 93 pp., 5 pls. 25c.
The greater part of the area covered by this report is in the Great Basin, but a swall tract in

the northeastern corner is drained by a number of small streams thai are tyibuiary to Malheur
River. )

253. Water powers of the Cascade Range, Part I, Southern Washington, by J. C.
Stevens. 1910. 94 pp., 21 pls. 40c.

Discusses conditions governing hydraulic development, water laws of Washington. and varia.
tions in streams; describes the drainage basins of Klickitat, White Salmon, Little White Sal-
mon, Lewis, and Toutle rivers; gives results of observations at gaging stations, and estimates of
average minimum discharge and of the available horsepower at the power sites.

274. Some stream waters of the western United States, with chapters on sediment
carried by the Rio Grande and the industrial application of water analyses,
by Herman Stabler. 1911. 188 pp. 15c.

Describes collection of samples, plan of analytical work, and metheds of analyser; discusses

soap-consuming power of waters, water softening, boiler waters, and water for Irrigetion; gives
results of analyses of waters of Boise, Malheur, Payette, and Palouse rivers, and Salnon Creek

313. Water powers of the Cascade Range, Part 1I, Cowlitz, Nisqually, F1yallup,
White, Green, and Cedar drainage basins, by F. F. Henshaw ard G. L.
Parker. 1913. 170 pp., 16 pls. 55c.

Describes the geologio features and history of the drainage basins, topography an 1 drainage,
soils and vegetation, and precipitation; gives stream-flow reeords and discusses weter powers
storage, and power sites; discusses also natural resources and harbors of the Pacifie coast, cen-
tral electric stations, and power utilization, and gives commercial and residential rates. See
also 253, :

316. Geology and water resources of a partion of south-central Washington, by G. A.
Waring. 1913. 46 pp., 1 pl. bBe.

Describes settlements, climate and vegetation, agriculture, grazing, geographic provinces,

relation of surface features and struoture, and geology; discusses shallow and arteran waters

and irrigation enterprises in Sunnyside and Reservation valleys, Horse Heaven Flateau, and
the Columbia River Plains, and irrigation along lower Yakima River; gives tabilated data

concerning wells and springs.

339. Quality of the surface waters of Washington, by Walton Van Winkl~. 1914.
105 pp., 2 pls. 1be.

Discusses briefly the natural and economic features of the State, the constituents and uses of
the natural waters, purification of water, methods of analysis, and industrial and geochemieal
interpretation of the results of analysis; describes the general features of the prineipal drainage
basins and gives the results of an investigation of the character of the river wa‘ers; treats
briefly of the average chemical composition of river water, the economic value of the rivers,
denudation, and the influence of natural features on the character of the waters.

344. Deschutes River, Oregon, and its utilization, by F. F. Henshaw, John IT. I.éwia,
and E. J. McCaustland. 1914. 200 pp., 28 pls. 50c.

A report, prepared in cooperation with the State of Oregon, containing the results of meas-
urements of stream flow, a diseussion of the econofnic distribution of the water, ard chapters
on the quailty of ihe water, the availability of the water supply, the developed water powers, un-
developed power sites, water rights and apprepriations, fhe relation of the Federal G ~vernment
to the development of water power, and Government permits for power and reservoir sites.

346. Profile surveys in the basin of Clark Fork of Columbia River, Montars-Idaho-
‘Washington, prepared under the direction of R. B. Marshall, chief gecgrapher.
1914. 6 pp., 3 pls. (22 sheets). 50c.

347. Profile surveys in Snake River basin, Idaho, prepared under the dir~ction of
R. B. Marshall, chief geographer. 1914. 12 pp., 3 pls. (37 sheets). 55c.
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348.

349,

363.

366.

368.

369.

870.

376.

371.

378.

379.

Profile surveys in Hood and Sandy River basins, Oregon, premared under the
direction of R. B. Marshall, chief geographer. 1914. 8pp.,2pls. (6sheets).
30c. .

Profile surveys in Willamette River, Oregon, prepared undor the direction
of R. B. Marshall, chief geographer. 1914. 8 pp., 3 pls. (16 sheets). 30c.

Quality of the surface waters of Oregon, by W. Van Winkle. 1914. 137 pp.,
2pls. 20c.

Describes the topography, drainage, rocks and soils, climate, population, and industries of the
State, the constituents of natural waters, water for domestic and industrial uses, and purifica-
tion of water, methods of analysis, and interpretation of results of analysis; describes the general
features of the river basins and the character of the river waters; discusses the conditions influ-
encing the quality of the surface waters, average chemical composition, genchemical character,
denudation, industrial value, and value for irrigation.

. Water analyses from the laboratory of the United States Ge-logical Survey,

tabulated by F. W. Clarke, chief chemist. 1914. 40 pp. 5ec.
Contains analyses of Soap and Omak lakes, Wash., and of mine waters from Butte, Mont.

Profile surveys of Snoqualmie, Sultan, and Skykomish rivers, Washington,
prepared under the direction of R. B. Marshall, chief geographer. 1914.
7 pp-, 3 pls. (12 sheets). 20c. .

Profile surveys in Wenatchee River basin, Washington, prepared under the
direction of R. B. Marshall, chief geographer. 1914. 7 pp., 1 pl. (8
sheets). 20c.

Water powers of the Cascade Range, Part 1II, Yakima River basin, by G. L.
Parker and F. B. Storey, 1916. 169 pp., 20 pls 45c.

Describes the geography of the basins, the geologic history, physiography and river history,
climate, settlement, and development, population, and transportation; gives stream-flow records
and discusses natural conditions affecting stream flow, storage reservoirs. developed and un-
developed power sites; treats also of the industrial development of the regiin, discussing irriga-
tion by gravity systems and by pumping, the production of coal and other minerals, and manun-
facturing; presents a scheme of development and utilization of stored water. The report was
prepared under the direction of the Washington State Board of Geological Survey, and is based
on data consisting of “stream-flow records, river plans and profiles, reservoir surveys, and field
reconnaissances of the rivers and their various tributaries,”” obfained by the United States
Geological Survey and the United States Reclamation Service, supplement 4 by a large amount
of information furnished by private parties.

Surface water supply of Oregon, 1878-1910, by F. F, Henshaw and H. J. Dean.
1915. 829 pp., 1 pl. 4bc. )
Describes briefly the natural features of Oregon and in greater detail {t ~ general features of

the river basins; consists principally of records of stream flow that have been carefully studied
and recomputed when necessary to insure their best possible interpretation.

Profile surveys in Chelan and Methow River basins, Washington, prepameﬂ under’
the direction of R.B. Marshall, chief geographer. 1915. 8pp., 5pls. 15c.

Profile surveys in Spokane R,i\;er basin, Washington, and John Nay River basin,
Oregon, prepared under the direction of R. B. Marshall, chief geographer.
1915. 7 pp., 10 pls. 15c.

Profile surveys in 1914 on Middle Fork of Willamette River ar1 White River,
Oregon, prepared under the direction of R. B Marshall, chlef geographer.
1915. 8 pp., 6 pls. 15¢.

Profile surveys in 1914 in Umpqua River basin, Oregon, premared under the
direction of R. B. Marshall, chief geographer. 1915. 7 p~., 13 pls. 20c.
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*400. Contributions to the hydrology of the United States, 1916, Nathan C. Grover,
chief hydraulic engineer, 1917. 108 pp., 7 pls. 15c¢. Contains:

(b) Artesian water for irrigation in Little Bitterroot Valley, Mont., by O. E. }™+inser.

419. Profile surveys in 1915 in Skagit River basin, Washington, prepared under the
direction of W. H. Herron, acting chief geographer. 1916. 8 pv., 12 pls.
15¢.

420. Profile surveys along Henrys Fork, Idaho, and Logan River and DBlacksmith
Fork, Utah. prepared under the direction of W. H. Herron, a-ting chief
geographer. 1916. 8 pp., 10 pls. 10c.

425. Contributions to the hydrology of the United States, 1917, N. C. Grover, chief
hydraulic engineer, 1918. Contains:

(¢) Ground water in Quiney Valley, Wash., by A. T, Schwennesen and O. E, Meingzer,
BULLETINS.

An asterisk (*) indicates that the Geological Survey’s stock of the paper iz exhausted, Many of the papers
so marked may be purchased from the SUPERINTENDENT OF Docmmms, ‘WaAsSHINGTON, D.C. Bulletins
are of octavo size.

*199. Geology and water resources of the Snake River Plains of Idaho, by I. C. Russell.
1902. 192 pp., 25 pla. 25c.

Describes the topography, geology, climate, vegetation, fauns, and soils of an atea extending
entirely across the southern part of Idaho; discusses streams, springs, water powers, irrigation -
and agriculture, industries, and routes of transportation and highways; treats of the origin of
surface and subsurface waters, the requisite conditions for artesian wells and t] » quantity of
water available,

252. Preliminary report on the geology and water resources of central Oregon, by I.
C. Russell. 1905. 138 pp., 24 pls. 15c.

Describes a portion of the extreme northern part of the Great Basin and a part of the drainage
area of Deschutes River and its principal tributary, Orooked River; gives an acccurt of the topog-
raphy, drainage, rainfall and temperature, winds, and forests; describes the volcanicsedimentary
rock formations, and discusses by counties the geology and topography, the surfase and ground
waters; treats of artesian conditions in the Deschutes basin and makes suggestions concerning
artesian-well reeords

*264. Record of deep-well drilling for 1904, by M. L Fuller, E. F. Lines a.ndA C.
Veatch. 1905. 106 pp. 10c.

*298. Record of deep-well drilling for 1905, by M. L. Fuller and S8amuel Sanford.
1906. 299 pp. 25c.

Bulletins 264 and 298 give an account of progress in the collection of well record * and samples,

and contain tabulated records of wells in Idaho, Montana, Nevada, Oregon, Weshington, and

- Wyoming., No. 298 gives detailed records of wells in Flathead County, Mont., and Benton,

Jefferson, and Walla Walla counties, Wash. The wells of which detailed sect’ons are given
were selected because they afford valuable stratigraphic information.

ANNUAL REPORTS.

Eacheof the papers contained in the annual reports was also issued in geparate form.

Annual reports are distributed free by the Geological Survey as long as its stock lasts. An asterisk
(*) indicates that this stock has been exhausted. Many of the papers 8¢ marked, however, may be pur-
chased from the SUPERINTENDENT OF DOCUMENTS, WASHINGTON, D. c.,

*Tenth Annusal Report of the Director of the United Stated Geological Suvvey, 1888
89, J. W. Powell, Director. 1890. 2 parts. *Pt. II. Irrig~tion, wiii,
123 pp. 35c.
Makes & preliminary report on the organization and prosecution of the survey of the grid
lands for purposes of irrigation; includes an account of the methods of topographic and hydraulic

work, the segregation work on reservoir sites and irrigable lands, field and office methods, and
brief descriptions of the topography of some of the river basins.
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Eleventh Annusal Report of the United States Geological Survey, 1889-90, J. W.
Powell, Director. 1891. 2 parts. Pt. II. Irrigation, xiv, 395 pp. 30
pls. and maps. $1.25. Contains:

*Hydrography, pp. 1-110. Discusses scope of work, methods of stream measurement, rain.
fall and evaporation, snd describes the more important streams.

*Engineering, pp. 111-200. Defines the scope of the work and gives an accounnt of the survey
in the Sun River basin and in the Arkansas, Rio Grande, California, Lal ontan, Utah, and
Snake River divisions.

*Topogmphy, pp. 291-343. Comprises reports of the topographic surveys in California,
Nevada, C Idaho, Mont: and New Mexico, and a report on reservoir sites.

*Irrigation literature pp 345-388. Gives a list of books and pamphlets on irrigation and
allied subjects, mainly contained in the library of the United States Geological Survey.

Twelfth Annual Report of the Director of the United States Geological Survey, 1890-
91, J. W. Powell, Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576
PP, 93 pls. $2. Contains:

*Hydrography of the arid regions, by F. H. Newell, pp. 213-361, Pls. 58-106. Discusses
the available water supply of the arid regions, the duty of water, fiood waters, relation of rain-
fall to river flow; classifies the drainage basins; and describes the rivers of the }“issouri, Arkansas,
Rio Grande, Colorado, S8acramento, and 8an Joaquin basins, and the princ°pal streams of the
Great Basin in Nevada and Utah and the Snake River basin.

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W.
Powell, Director. 1892. (Pts. II and IIT, 1893.) 3 parts. *Pt. III.
Irrigation, xi, 486 pp., 77 pls. $1.85. Contains: '

*Engineering results of irrigation survey, by H. M. Wilson, pp. 351-427, Pls. 147-182. De-
scribes structures on the Pocatello canal, Idaho.

- Sixteenth Annual Report of the United States Geological Survey, 1894-95, Charles
D. Walcott, Director. 1896. (Pts.II, III, and IV, 1895.) 4 parts. *Pt.
II. Papers of an economic character, xix, 598 pp., 43 pls. $1.25. Contains:

The public lands and their water supply, by F. H. Newell, pp. 457-533, Pls. 35-39. Describes
general character of the public lands, the lands disposed of (railroad, grant, and swamp lands,
and private miscellaneous entries), lands reserved (Indian, forest, and mili“ary .reservations),
the vacant lands, and the rate of disposal of vacant lands; discusses the s*reams, wells, and
reservoirs as sources of water supply; gives details for each State.

Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles

D. Walcott, Director. 1898. (Pts. II, I¥I, and V, 1899.) 6 parts in 7
vols. and separate case for maps with Pt. V. *Pt. V, Forest reserves, xvii,
400 pp., 110 pls. $1.25. 16 maps in separate case, 75c. Contains:

*Priest River Forest Reserve, by J. B. Leiberg, pp. 217-252, Pls. 48-61.

¥*Bitterroot Forest Reserve, by J. B, Leiberg, pp. 253-282, Pls. 62-73.

*Washington Forest Reserve, by H. B. Ayres, pp. 283-313, Pls. 76-100.

*Eastern part of Washington Forest Reserve, by M. W. Gorman, pp. 315-350, PL. 101.

*Forest conditions of northern Idaho, by J. B. Leiberg, pp. 373-386, Pls. 108-110.

These reports describe the topography and the streams of the forest reserves.

Twentieth Annual Report of the United States Geological Survey, 1898-99, Charles
D. Walcott, Director. 1899. (Pts. II, III, IV, V, and VII, 1900.) 7
parts in 8 vols. and separate case for maps with Pt. V. *Pt. V, Forest re-
serves, Xix, 498 pp., 159 pls., 8 maps in separato case. $2.80. Contains:

*The Flathead Forest Reserve, by H. B. Ayres, pp. 245-316, Pls. 77-113.

*Bitterroot Forest Reserve, by J. B. Leiberg, pp. 317-400, Pls. 115-142. Contains brief
descriptions of the streams and lakes in the reserves.

Twenty-first Aunual Report of the United States Geological Surv~y, 18998-1800,
Charles D. Walcott, Director. 1900. (Pts. III, IV, VI, VI continued, and
VII, 1901.) 7 partsin 8 vols. and separate case for maps with Pt. V. *Pt.V,
Forest reserves, 711 pp., 143 pls., 39 mapsin separate case. $3 85. Contains:

+*Mount Rainier Forest Reserve, Washington, by F. G. Plummer, pp. 81-143, Pls. 33-50.

*QOlympic Forest Reserve, Washington, from field notes by Arthur D~dwell and T. F.
Rixon, pp. 145-208, Pls. 51-70.

*Cascade Range Forest Reserve, Oregon, from T.28 8. to T. 37 8., inclusive, together with
the Ashland Forest Reserve and adjacent forest regions from T. 28 8. te T': 41 8., inclusive,
and from B. 2 W. to R. 14 E., Willamette meridian, inclusive, by J. B. Leiberg, pp. 209-498,
P1s. 71-84. Contains descriptions of many of the streams flowing through the forest reserves.
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GEOLOGIC FOLIOS.

Under the plan adopted for the, preparation of a geologic map of the U~ited States
the entire area is divided into small quadrangles, bounded by certain meridians and
parallels, and these quadrangles, which number several thousand, are separately
surveyed and mapped.! The unit of survey is also the unit of publicati~n, and the
maps and description of each quadrangle are issued in the form of a folic. When all
the folios are completed they will constitute the Geologic Atlas of the Ut ited Stgtes.

A folio is designated by the name of the principal town or of ‘a promirent natural
feature within the quadrangle. Each folio includes maps showing the topography,
geology, underground structure, and mineral deposits of the area mapped and several
pages of descriptive text. The text explains the maps and describes the topographic
and geologic features of the country and its mineral products. The topographic map
shows roads, railroads, waterways, and, by contour lines, the shapes of the hills and -
valleys and the height above sea level of all points in the quadsangle. The areal-
geology map shows the distribution of the various rocks at the surface. Thastructural-
geology map shows the, relations of the rocks to one ancther underground. The
economic-geology map indicates the location of mineral deposits that are commercially
valuable. The artesian-water map shows the depth to underground-water horizons.
Economic-geology and artesian-water maps are included in folios if the eonditions in
the areas mapped warrant their publication. The folios are of speeial interest to
students of geography and geology and are valuable as guides in the devel~pment and
utilization of mineral resources.

The folios numbered from 1 to 163, inclusive, are published in only one form (18 by
22 inches), called the library edition. Some of the folios that bear numbers higher
than 163 are published also in an octavo edition (6 by 9 inches). Owing to a fire
in the Geological Survey Building May 18, 1913, the stock of genlogic folios
was more or less damaged by fire and water, but the folios are usable and are
sold at the uniform price of b cents each, with no reduction for wholesale orders.
This rate applies to folios in stock from 1 to 184, inclusive (except reprirts), also the
library edition of folio 186. The library edition of folios 185, 187, and higher numbers
sells for 25 cents a copy, except that some folios which contain an unvsually large
amount of matter sell at higher prices. "The octavo edition of folio 18f and higher
numbers sells for 50 cents a copy except folic 193, which sells for 75 cents a copy. If
34 folios selling at 25 cents each (or their equivalent in higher-priced folios) are ordered
at one time a discount of 40 per cent is allowed; $5.10 is the minimum amount ac-
cepted at this rate.

All the folios contain descriptions of the drainage of the quadrangles. The folios
in the following list contain also brief discussions of the underground waters in connec-
tion with the economic resources of the areas and more or less informatior concerning
the utilization of the water resources.

An asterisk (*) indicates that the stock of the folio is exhausted.

*45. Boise, Idaho.

Describes geography and geology, cold springs and cold artesian waters, and 1 ot springs and
hot artesian waters.

103. Nampa, Idaho-Oregon. 5c.

Describes the relief, drainage, climate, and vegetation of the area; discusses the geologic history
and geologic formations, and, under “Economic geology,”” the surface waters available for jrri-
gation, the springs and shallow wells, and the artesian wells; indicates areas of passible artesian
flow.

1Index maps showing areas in the North Pacific slope basins covered by topographis maps and by
geologic folios will be mailed on receipt of request addiessed to the Director, U. 8. Geclogical Survey,
‘Washington, D. C.

.
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104. Silver City, Idaho. 5c.

Describes the relief, drainage, climate, vegetation, and culture of the Silver City quadrangle;
discusses the geologic history and the geologie formations, and, under “Ecnomic geology,”
the surface waters available for irrigation or water-power development, warm springs, and arte-
sian wells; notes possible chances for artesian waters; gives records of wells nevx Enterprise and
Guffey; see also Water-Supply Paper 78,

*139. Snoqualmie, Washington.

Describes the relief and drainage of an area including portions of Kittitas Yakima, Pierce, .
and King counties; the statigraphie, structural, and historical geology, and, rnder ‘“Economic
geology,” includes a brief paragraph on the utilization of the water supply.

MISCELLANEOUS REPORTS.

Other Federal bureaus and State and other organizations have
from time to time published reports relating to the water resources
of various sections of the country. Notable among those pertain-
ing to the northern Pacific coast drainage basins are the reports of
the commissioner of conservation of the State of Montana; the State
land commission; the State engineer of Idaho; the Buresu of Indus-
try, Agriculture, and Irrigation of Nevada; the State engineers of
Nevada, Oregon, Utah, and Washington; the annual reports of the
United States Reclamation Service; and the reports of the Chief -
of Engineers, U. S. Army. The following reports deserve special
mention:

The Oregon system of water titles, by John H. Lewis: Oregon 8'<te Engineer
Bull. 2, 1912,

State and National water laws, with a detailed statement of the Oregon system.
of water titles, by John H. Lewis, with a discussion by Clarence T. Johnston and
L. J. Le Conte: Am. Soc. Civil Eng. Trans., vol. 76, pp. 637-758, 1913,

Report of the commission on conservation [State of Montana] on bills relating
to public lands, water rights, and the protection and preservation of the forests:
Helena, 1911; also report of the governor of the State of Montana on the same subject.

How to a.ppropria.te the public waters of the State of Nevada, compiled by W. M.
Kearney, State engineer, 1911,

Requirements and regulations, including suggestlon.s and instructions in relation
to the appropriation, use, and measurement of water in the State of Nevada: State
engineer of Nevada, 1912.

Irrigation pumping in Nevada, etc., by Charles Norcross: Nevada I'vir. of Indus-
try, Agr., and Irr. Bull. 8, 1913.

The water resources of Washington: Potable and mineral water, by H. G. Byers;
artesian water, by C. A. Ruddy; water power, by R. E. Heine: Washington Geol.
Survey Ann. Rept. for 1901, vol. 1, pt. 5, 1902, '

Preliminary report on the Quincy Valley irrigation project, by Ieury Landes.
and others: Washington Geol. Survey Bull. 14, 1912, "
Biennial Report of the State Commissioner of And Lands [Washington], 1895—96-

and 1897-98.

The irrigated lands of the State of Washington, by George M. Allen, deputy com-
missioner: State Bureau of Statistics and Immigration, 1910.

Irrigation laws of the State of Wyoming, prepared for publication in the office of
the State engineer, 1909.



GEOLOGICAL SURVEY HYDROLOGIC REPORTS OF
INTEREST.

GE~ERAL

i

The following list comprises reports not readily classifiable by
drainage basins and covering a wide range of hydrologic investi-
gations: ‘

WATER-SUPPLY PAPERS.
*1. Pumping water for irrigation, by H. M. Wilsen. 1896. 56 pp., 9 pls. .

Describes pumps and motive powers, windmills, water wheels, and various kind - of engines;
also storage reservoirs to retain pumped water until needed for irrigation.

*3. Bewage irrigation, by G. W. Rafter. 1897. 100 pp.,4 pls. (See Water-Supply .
" Paper 22.) 10c.

Discusses methods of sewage disposal by intermittent filiration and by irrigation; describes
utilization of sewage in Germany, England, and France, and sewage purification in the United
States.

*8. Windmills for irrigation, by E. C. Murphy. 1897. 49 pp., 8 pls. 10c.

Gives results of experimental tests of windmills during the summer of 1896 in the vielnity of

Garden, Kans.; describes instruments and methods and draws conclusions,
*14. New tests of certain pumps and water lifts used in irrigation, by O. P. Hood,

1898. 91 pp., 1 pl.

Discusses efficiency of pumps and water lifts of various types.

*20. Experiments with windmills, by T. O. Perry. 1899. 97 pp., 12 pls. 15c.

Includes tables and deseriptions of wind wheels, compares wheels of several types, and
discusses resulfs.

by G. W. Rafter. 1899. 100 pp.,7 pls. 15c.
ipply Paper 3; discusses pollution of certain streams, experi-

*22. Sewage irrigation, Part I1,
Gives résumé of Water-Sy

ments on purification of factg
describes American sewage-d
relating to sewage utilization

*41. The windmill, its efficiency]
72 pp., 14 pls. be.

*42. The windmill, its efficiency
75 pp. (73-147), 2 pls., (
Nos. 41 and 42 give details

*43. Conveyance of water in itri
1901. 86 pp., 15 pls. 1

ry wastes in Massachusetts, value of commercial fertilizers, and
isposal plants by States; contains bibliography of publications
and disposal.

and economic use, Part I, by E. C. Murphy. 1901.

and economic use, Part IT, by E. C. Murphy. 1901.
15-16). 10c.
of results of experimental tests with windmills of various types

gation canals, flumes, and pipes, by Samuel Fortier.
5c.

*56. Methods of stream measurement. 1901. 51 pp., 12 pls. 15c.
Describes the methods used by the Survey in 1901-2. See also Nos. 64, 94, and 9

*64. Accuracy of stream measurements, by E. C. Murphy. 1902. 99 pp., 4 pls.

(See No. 95.) 10c.

Describes methods of measuring velocity of water and of measuring and compu‘ing stream
flow and compares results obtained with the different instruments and method describes
also experiments and results at the Cornell University hydraulic laboratory. A second,

enlarged, edition published as

‘Water-Supply Paper 95.
. XXX
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*67. The motions of underground waters, by C. S. Slichter. 1902. 106 pp., 8 pls.
15c¢.

Discusses origin, depth, and amount of ground waters; permeability of rocks and porosity
of soils; causes, rates, and laws of motions of ground water; surface and deep zones of flow,
and recovery of waters by open wells and artesian and deep wells; treats of the shape and
position of the water table; gives simple methods of measuring yield of flowing well; describes
artesian wells at Savannah, Ga.

72. Sewage pollution in the metropolitan area near New York City snd its effect on
inland water resources, by M. O. Leighton. 1902. 75 pp., & pls. 10c.
Defines “normal’’ and ““polluted’” waters and discnsses the damage l'eS}ll ‘ng from pollution,

*80. The relation of rainfall to run-off, by G. W. Rafter. 1903. 104 pp. 10c.

Treats of measurements of rainfall and laws and measurements of stream flow; givesrainfall,
run-off, and evaporation formulas; discusses effects of forests on rainfall an¢' run-off.

87. Irrigation in India (second edition), by H. M. Wilson. 1903. 238 pp., 27 pls.
25¢. .
First edition was published in Part II of the Twelfth Annual Report.

93. Proceedings of first conference of engineers of the Reclamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1904.
361 pp. 25c. [Requests for this paper should be addressed to the U. 8.
Reclamation Service.]

Contains, in addition to an account of the organization of the hydrograpl ic [water-resources]
branch of the United States Geological Survey and the reports of the conference, the following
papers of more or less general interest:

Limits of an irrigation project, by D. W. Ross.

Relation of Federal and State laws to irrigation, by Morris Bien.

Electrical transmission of power for pumping, by H, A. Storrs.

Correct design and stability of high masonry dams, by Geo. Y. Wisner.

Irrigation surveys and the use of the plane table, by J. B. Lippincott.

The use of alkaline waters for irrigation, by Thomas H. Means.

*94. Hydrographic manual of the United States Geological Surver, prepared by
E. C. Murphy, J. C. Hoyt, and G. B. Hollister. 1904. 76 pp., 3 pls. 10c.

Gives instruction for field and office work relating to measurements of straam fiow by current
meters. See also No. 95.

*95. Accuracy of stream measurements (second, enlarged edition), b7 E. C. Murphy.
1904. 169 pp., 6 pls.

Describes methods of measuring and computing stream flow and comp-res results derived
from different instruments and methods. See also No. 94.

*103. A review of the laws forbidding pollution of inland waters in the United States,
by E. B. Goodell. 1904. 120 pp. (See No. 152.)
Explains the legal principles under which antipollution statutes becomre operative, quotes
court decisions to show authority for various deductions, and classifies aceording to scope the
statutes enacted in the different States. R

110. Contributions to the hydrology of eastern United States, 1904; M. L. Fuller,

geologist in charge. 1905. 211 pp., 5 pls. 10c.

Contains the following reports of general interest. The scope of each paper is indicated by
its title. .

Description of underfiow meter used in measuring the velocity and direc'ion of underground
water, by Charles 8. Slichter.

The California or “stovepipe’” method of well construction, by Charles £. Slichter.

Approximate methods of measuring the yield of flowing weiis, by Charles 8. Slichter.

Corrections necessary in accurate determinations of flow from vertica' well casings, from
notes furnished by A. N. Talbot.

Experimentsrelating to problems of well contamination at Quitman, Ga., by 8. W, McCallie,
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113, The disposal of strawboard and oil-well wastes, by R. L. Sackett and Isaiah
Bowman. 1905. 52 pp., 4 pls. 5c.
The first paper discusses the pollution of streams by sewage and by trade wast s, describes

the manufacture of strawboard,and gives results ef various: experiments in disposing of the _ -

waste. The second paper deseribes briefly the topegraphy, drainage, and geology of the region
about Marion, Ind., the eontamination of rock wells and of sireams by waske eil and brine.

*114. Underground waters of eastern United States; M. L. Fuller, geologist in charge.
1905. 285 pp., 18 pls. 25c.

Contains report on “ Oeocurrencs of undargrmmd waters,” by M. L. Fuller, discursing sources
amount, and temperature of waters, permeability and storage capacity of roeks, water-bearing
formations, recovery of water by springs, wells, and pumps, essential condition of artesian
flows, and general conditions affecting ground waters in eastern United States.

119. Index to the hydrographic progress reports of the United States Geological.
Survey, 1888 to 1903, by J. C. Hoyt and B. D. Wood. 1905. 253 pp. lsc.

120. Bibliographic review and index of papers relating to underground waters pub-
lished by the United States Geological Survey, 1879-1904, by M. L. Fuller.
1905. 128 pp. 10c.

#122. Relation of the law to underground waters, by D. W. Johngon. 1965. 55pp. bc

Defines and classifies woderground waters, gives common-law rules relating to tkeir use, and
cites State legislative acts affecting them.

140. Field measurements of the rate of movement of underground waters by C. 8.
Slichter. 1905. 122 pp., 15 pls. 15c.

Discusses the capacity of sand to transmit water, describes messurements of underflow in Rio-
Hondo, San Gabriel, and Mohave River valleys, Cal., and on Long Island, N. Y., gives results
of tests of wells and pumping plants, and describes stovepipe method of well cons‘ruction.

143. Experiments on steel-concrete pipes on a working scale, by J. H. Quinton,
1905. 61 pp., 4 pls. 5e.
Scope indicated by title.

145. Contributions to the hydrology of eastern United States, 1905; M. L. Fuller,
geologist in charge. 1905. 220 pp., 6 pls. 10c.
Contains brief reports of general interest as follows:
Drainage of pends into drilled wells, by Robert E. Horton.. Dlswsses efficiency, cost, and
capacity of drainage wells, and gives statistics of such wells in southern Michigan.
Construction of so-calied fountain and geyser springs, by Myron L. Fuler.
A convenient gage for determining low artesian heads, by Myron L. Fuller.

146. Proceedings of second conference of engineers of the Reelamation Service, with
accompanying papers, compiled by F. H. Newell, chief engineer. 1905.
267 pp. 15c. [Inquiries concerning this report should be addresved to the
U. 8. Reclamation Service.]

Contains brief account of the organization of the hydrographic [water-resources} branch and
the Reclamation Service, reports of conferences and committees, circulazs of inst-uction, and
many brief reports on subjects closely related to reclamation, and a bibliegraphy of technical
papers by members of the service. Of the papers read at the conference those listed below
(soope indicated by title) are of more or less general interest:

Prpposed State code of water laws, by Morris Bien.

Power engineering applied to irrigation problems, by O. H. Ensign.

Estimates on tunneling in irrigation projects, by A. L. Fellows.

Collection of stream-gaging data, by N. C. Grover.

Diamond-drill methods, by G. A. Hammond.

Mean-velocity and area curves, by F. W. Hanna.

Importance of general hydrographic data concerning basins of streams gaged by R. E. Horton

Effect of aquatic vegetation on stream flow, by R. E. Horton.

Sanitary regulations governing construction camps, by M. O. Leighton.

Necessity of draining irrigated land, by Thos. H. Means.

Alkali soils, by Thos. H. Means.
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147.

*150.

151.

152.

*155.

*160.

*162.

*163.

*179.

¥180.

Cost of siream-gaging work, by E. C. Murphy.

Equipment of a cable gaging station, by E. C. Murphy.

Silting of reservoirs, by W. M. Reed.

Farm-unit classification, by D. W. Ross.

Cost of power for pumping irrigating water, by H. A. Storrs.

Records of flow at current-meter gaging stations during the frozen season, by F. H. Tillinghast.

Destructive floods in the United States in 1904, by E. C. Murrhy and others.
1905. 206 pp., 18 pls. 15c.

Contains a brief account of ¢ A method of computing cross-section area of w-terways,” includ-
ing formulas for maximum discharge and area of cross section.

Weir experiments, coefficients, and formulas, by R. E. Horton. 1906. 189 pp.,
38 pls. (See Water-Supply Paper 200.) 15c.
Scope indicated by title.

Field assay of water, by M. O. Leighton. 1905. 77 pp., 4 pls.

Discusses methods, instruments, and reagents used in determining turbidity, color, iron,
chlorides, and hardness in connection with the studies of the quality of water in various parts
of the United States.

A review of the laws forbidding pollution of inland waters in the United States
(second edition), by E. B. Goodell. 1905. 149 pp. 10c.
Scope indicated by title.

Fluctuations of the water level in wells, with special reference to Long Island,
N. Y., by A. C. Veatch. 1906. 83 pp., 9 pls. 25c¢.

Includes general discussion of fluctusation changes due to rainfall and evaporation, barometric
changes, temperature changes, changes in rivers, changes in lake level, tidal changes, effects of .
settlement, irrigation, dams, underground-water developments, and to indetsrminate causes,

Underground-water papers, 1906; M. L. Fuller, geologist in char~e. 1906. 104

pp., 1 pl.

Gives account of work in 1905; lists publications relating to greund waterr and cmtains the
following brief reports of general interest:

Significance of the term “artesian,”” by Myron L. Fuller.

Representation of wells and springs on maps, by Myron L. Fuller.

Total amount of free water in the earth’s crust, by Myron L. Fuller.

Use of fluorescein in the study of underground waters, by R. B. Dole.

Problems of water contamination, by Isaiah Bowman.

Instances of improvement of water in wells, by Myron L. Fuller.

Destructive floods in the United States in 1905, with a discussion of flood dis-
charge and frequency and an index to flood literature, by E. C. Murphy and
others. 1906." 105 pp., 4 pls. 15c.

Bibliographic review and index of underground-water literature published in
the United States in 1905, by M. L. Fuller, F. G. Clapp, and B, L. Johnson.
1906. 130 pp. 15c. .

Seope indicated by title.

Prevention of stream pollution by distillery refuse, based on investigations at
Lynchburg, Ohio, by Herman Stabler. 1906. 34pp., 1pl. 10c.

Describes grain distillation; treatment of slop; sources, character, and eff 2ts of effluents en
streams; discusses filtration, precipitation, fermentation, and evaporation nethods of disposal
of wastes without pollution.

Turbine water-wheel tests and power tables, by R. E. Hom)n 1906. 134 pp.,
2 pls. 20c.
Scope indicated by title.



*185.

*186.

*187.

*189.

#194,

*200.

*226.

*229.

*234.

#235.

236,

PUBLICATIONS. XXXVIL

Investigations on the purification of Boston sewage, by C.-E. A. Winslow and
E. B. Phelps. 1906. 163 pp. 2bc.

Discusses composition, disposal, purification, and treatment of sewages and tendencies in
sewage-disposal practice in England, Germany, and the United States; descrites ¢haracter
of crude sewage at Boston, removal of suspended matter, treatment in septic tavks;-and purk
fication in intermittent sand filtration and coarse material; gives bibliography., = ~

Stream pollution by acid-iron wastes, a report based on investigrtions made
at Shelby, Ohio, by Herman Stabler. 1906. 36 pp., 1 pl.
Gives history of pollution by acid-iron wastes at Shelby, Ohio, and resulting litigation; dis-
cusses effect of acid-iron liquors on sewage purification processes, recovery of copperas from acid-
iron wastes, and other processes for removal of pickling liquor.

Determination of stream flow during the frozen season, by H. K. Perrows and _
R. E. Horton. 1907. 93 pp., 1 pl. 15c.
Scope indicated by title. .

The prevention of stream pollution by strawboard waste, by E. B. Phelps.
1906. 29 pp., 2 pls.

Describes manufacture of strawboard, present and proposed methods of disposal of waste
liquors, laboratory investigations of precipitation and sedimentatfon, and field studies of amount
and character of water used, raw material and finished product, and mechanic filtration.

Pollution of Tilinois and Mississippi rivers by Chicago sewage (a (igest of the
testimony taken in the case of the State of Missouri ». the State of Illinois
and the Sanitary District of Chicago), by M. O. Leighton. 1907. 369 pp.,
2 pls.

Scope indicated by amplification of title.

Weir experiments, coefficients, and formulas (revision. of paper No. 150), by
R. E. Horton. 1907. 195 pp., 38 pls. 35c.
Scope indieated by title.

The pollution of streams by sulphite-pulp waste, a study of possib's remedies,
by E. B. Phelps. 1909. 37 pp., 1 pl. 10c.

Describes manufacture of sulphite pulp, the waste liquors, and the experimental work lead-
ing to-suggestions as to methods of preventing stream pollution.

The disinfection of sewage and sewage filter effluents, with a chapter on the
putrescibility and stability of sewage effluents, by E. B. Phelps. 1909. 91
pp., 1 pl. 15c. .

Scope indicated by title.

Papers on the conservation of water resources. 1909. 96 pp., 2 pls. 15c.
Contains the following papers, whose scope is indicated by their titles: Distribrition of rainfall
by Henry Gannett; Floods, by M. O. Leighton; Developed water powers, compiled under the
direction of W. M. Steuart, with discussion by M. O. Leighton; Undeveloped weter powers, by
M. O. Leighton; Irrigation, by ¥. H. Newell; Underground waters, by W. ¢, Mendenhall;
Denudéation, by R. B. Dole and Herman Stabler; Conirol of catchinent areas, by H. N. Parker.

The purification of some textile and other factory wastes, by Herman Stabler

and G. H. Pratt. 1909. 76 pp. 10c.

Discusses waste waters from wool scouring, bleaching and dyeing eoteon y-en, bieaching
cotton pisce geods, and manufacture of cleomargarine, fertilizer, and glue.

. The quality of surface waters in the United Siates, Part I, Analysos of waters

east of the one hundredth meridian, by R. B. Dole. 1909. 123 pp. 10c.

Describes collection of samples, methods of examination, preparation of selu‘*fons, accuracy
of estimates, and expression of analytical results.
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238. The public utility of water powers and their governmental regulation, by René
Tavernier and M. O. Leighton. 1910. 161 pp. 15c.

Discusses hydraulic power and irrigation, French, Italian, and Swiss legisiation relative to
the development of water powers, and laws proposed in the French Parliament; reviews work
of bureau of hydraulics and agricultural improvements of the French department of agriculture,
and gives résumsé of Federal and State water-power legislation in the United S8°ates

*255. Underground waters for farm use, by M. L. Fuller. 1910. 58 pp., 17 pls. 15c.

Discusses rocks as sources of water supply and the relative safety of suppliss from different
materials; springs and their protection; open or dug and deep wells, their location, yield,
relative cost, protection, and safety; advantages and disadvantages of cisterns end combination
wells and cisterns.

*257. Well-drilling methods, by Isaiah Bowman. 1911. 139 pp., 4 plr. 15c.
Discusses amount, distribution, and disposal of rainfall; water-bearing reeks; amount of
ground water; artesian conditions; oil and gas bearing formations; gives histor” of well drilling
in Asia, Europe, and the Unitod States; describes in detail the various methods and the machin-
ery used; discusses loss of tools and geologic diTiculties, contamination of vvell waters and
methods of prevention, tests of capacity and measurement of depth, and costs of sinking wells.

*258. Underground-water papers, 1910, by M. L. Fuller, F. G. Clapp, G. C. Matson,
Samuel Sanford, and H. C. Wolff. 1911. 123 pp., 2 pls. 15c.
Contains the following papers (scope indicated by titles) of general interest:
Drainage by wells, by M. L. Fuller.
Freezing of wells and related phenomena, by M. L, Fuller.
Pollution of underground waters in limestone, by G. C. Matson.
Protection of shallow wells in sandy deposits, by M. L. Fuller.
Magnetic wells, by M. L. Fuller.

*315. The purification of public water supphes, by G. A. Johnson. 1913. 84 pp. 8
pls. 10c.

Discusses ground, lake, and river waters as public supplies, development of waterworks
systems in the United States, water consumption, and typhoid fever; descrives methods of
filtration and sterilization of water and municipal water softening.

334. The Ohio Valley flood of March-April, 1913 (including comparisony with some
earlier floods), by A. H. Horton and H. J. Jackson. 1913. 96 pp., 22 pls. 20c.

Although relating specifically to floods in the Ohio Valley, this repart discusses also the
causes of floods and the prevention of damage by floods.

337. The effects of ice on stream flow, by William Glenn Hoyt. 1913. 77 pp., 7
pls. 15c.
Discusses methods of measuring the winter flow of streams.

*345. Contributions to the hydrology of the United States, 1914; N. C. Gover, chief
hydraulic engineer. 1915. 225 pp., 17 pls. 30c. Contains:

() A method of determining the daily discharge of rivers of variable slope, by M. R. Hall,
W. E. Hall, and C. H. Pierce, pp. 53-65.

364. Water analyses from the laboratory of the United States Geelogi~al Survey,
tabulated by F. W. Clarke, chief chemist. 1914. 40pp. b6c.
Contains analyses of waters from rivers, lakes, wells, and springs in varions parts of the
United States, including analyses of the geyser water of Yellowstone National Prrk, hot springs
in Mortana; brines from Death Valley, water from the Gulf of Mexico, and mi~e waters from
Tennessee, Michigan, Missouri and Oklahoma, Montana, Colorado and Uiah. Nevada and
Arizona, and California.

.

371. Equipment for current-meter gaging ata.tmns, by G. J. Lyon. 1915 64 pp.,
37 pls. 20c.

Describes methods of mstamng automatic and other gages and of construet‘og gage wells
shelters, and structures for making discharge measurements and artificial controls.
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¥375. Contributions to the hydrology of the United States, 1915; N. C. Grover, chief

hydraulic engineer. 1916. 181 pp., 9 pls. 15c. Contains:

{c) The relation of stream gaging to the science of hydraulics, by C. H. Piers and R. W,
Davenport, pp. 77-84.

{¢) A method of correcting river discharge for a changing stage, by B. E. Jone® pp. 117-130,

(f) Conditions requiring the use of automatic gages in obtaining recards of stream flow, by
C. H. Pierce, pp. 131-139.

Three papers presented at the conference of engineers of the water-reseurcos branch in
December, 1914.

#400. Contributions to the hydrology of the United States, 1916; N. C. Grover, chief
hydraulic engineer. 108 pp., 7 pls. Contains:
(a) The people’s interest in water-power resources, by G. O. Bmith, pp. 1-8.

(¢) The measurement of silt-laden streants, by R. C. Pierce, pp. 39-51.
(d) Accuracy of stream-flow data, by N. C. Grover and J. C. Hoyt, pp. 53-59.

416. The divining rod, a history of water witching, with a bibliography, by Arthur
J. Ellis. 1917. 59 pp. 10c. . ’
A brief paper published ‘‘merely to furnish a reply to the numerous inquiries that are con-
tinually being received from all parts of the country” as to the efficacy of the divining rod for
locating underground water.

425. Contributions to the hydrology of the United States, 1917, N. C. Grover, chief
hydranlic engineer. 1918. Contains:
*(¢) Hydraulic conversion tables and convenient equivalents, pp. 71-94. 1917,

ANNUAL REPORTS.

*Fifth Annual Report of the United States Geological Survey, 1883-84, J. W. Powell,
Director. 1885. xxxvi, 469 pp., 58 pls. $2.25. Contains:

*The requisite and qualifying conditions of artesian wells, by T. C. Chamberlin, pp. 125-173,
pl. 21.  Scope indicated by title. ’

Twelfth Annual Report of the United States Geological Survey, 189091, J. W. Powell, -
Director. 1891. 2 parts. Pt. II, Irrigation, xviii, 576 pp., 93 pls. $2.
Contains: ‘

*[rrigation in India, by H. M. Wilson, pp. 363-561, pis. 107 to 146, See Water-Bupply Paper 87,

Thirteenth Annual Report of the United States Geological Survey, 1891-92, J. W.
Powell, Director. 1892. (Pts. II and III, 1893.) 8 parts. *Pt. III, Irriga-
tion, xi, 486 pp., 77 pls. $1.85. Contains:

#American irrigation engineering, by H. M. Wilson, pp. 101-349, pls. 111 to 146. Discusses
the economical aspects of irrigation, alkaline drainage, silf, and sedimentation; gives brief
history of legislation; deseribes perennial canals in Idahe, California, Wyoming, and Arizona;
discusses water storage at reservoirs of the California and other projects, subsurfece sources of
supply, pumping, and subirrigation.

Fourteenth Annual Report of the United States Geological Survey, 1892-93, J. W.
Powell, Director. 1893. (Pt. II, 1894.) 2 parts. *Pt. II, Accompanying
papers, Xx, 597 pp., 73 pls. $2.10. Contains:

*The potable waters of eastern United States, by W J McGee, pp. 1-47. Disrusses cistern
water, stream waters, and ground waters, including mineral springs 2nd artesian v-ells.

*Natural mineral waters of the United Statcs, by A. C. Peale, pp. 49-88, pls. 8 and 4. Dis-
cusses the origin and flow of mineral springs, the source of mineralization, therma' springs, the
chemical composition and analysis of spring waters, geographic distribution, and the utilization
of mineral waters; gives a list of American mineral-spring resorts; contains also scme analyses.
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Nineteenth Annual Report of the United States Geological Survey, 1897-98, Charles
D. Walcott, Director. 1898. (PartsII, IIT, and V, 1899.) 6 parts in 7 vols.
and separate case for maps with Pt. V. *Pt. II, Papers chief'y of a theoretic
nature, v, 958 pp., 172 pls. $2.65. Contains:

*Principles and conditions of the movements of ground water, by F. H. King, pp. 59-294, pls.
6 to 16. Discusses the amount of watersstored in sandstone, in soil, and in other rocks, and the
depth to which ground water penetrates; gravitational, thermal, and capilary movements of
ground waters, and the configuration of the ground-water surface; gives it e results of experi-
mental investigations on the flow of air and water through a rigid, porous medium, and through
sand, sandstones, and silts; discusses résults obtained by other investigato™s, and summarizes
results of observations; discusses also rate of flow of water through sand and rock, the growth of
rivers, rate of filtration through soil, interference of wells, etc.

*Theoretical investigation of the motion of ground waters, by C. 8. Slich‘er, pp. 295-384, pl.
17. Scope indicated by title. .

PROFESSIONAL PAPERS.

*72. Denudation and erosion in the southern Appalachian region and the Mononga-
hela basin, by L. C. Glenn. 1911. 137 pp., 21 pls. 35c.

Describes the topography, geology, drainage, forests, climate, and population, and transporta-
tion facilities of the region, the relation of agriculture, lumbering, mining, and power develop-
ment to erosion and denudation, and the nature, effects, and remedies of erosion; gives details
of conditions in Holston, Nolichucky, French Broad, Little Tennessee, and Hiwassee River
basins, along Tennessee River proper, and in the basins of the Coosa-Alabama system, Chatta-
hoochee, Savannah, Saluda, Broad, Catawba, Yadkin, New, and Monongahela rivers.

86. The transportation of débris by running water, by G. K. Gilbert, hased on experi-
ments made with the assistance of E. C. Murphy. 1914. 263 pp., 3pls. 70c.
The results of an invesﬁgatlon which was oatried on in a speecially equipped laboratory at
Berkeley, Cal., and was undertaken for the purpose of learning *“ the laws which control the move-
ment of bed load and especially to determine how the quantity of load is related to the stream
slope and discharge and to the degree of comminution of the débris.”

105 Hydraulic-mining débris in the Sierra Nevada, by G. K. Gilbe't. 154 PP, 84
pls. 1917. - 50c. -

Presents the results of an investigation undertaken by the United States Geological Survey in
response to a memorial from the California Miners’ Association asking that a particular study be
made of portions of the Sacramento and San Joaquin valleys affected by detritus from torrential
streams. The report deals largely with geologic and physiographic aspects cf the subject, traces
the physical effects, past and future, of the hydraulic mining of earlier decades the similar effects
which certain other industries induce through stimulation of the erosion of th< seil, and the influ~
ence of the restriction of the area of inundation by the construction of levees. Suggesis coopera~
tion by several interests for the control of the streams now carrying heavy loads of débris,

BULLETINS.

*32. Lists and analyses of the mineral springs of the United States (a preliminary
study), by A. C. Peale. 1886. 235 pp.

Defines mineral waters, lists the springs by States, and gives tables o* analyses so far as
available. -

#319. Summary of the controlling factors of artesian flows, by Myvon L. Fuller.
1908. 44pp., 7pls. 10c.
Describes underground reservoirs, the sources of ground waters, the covfining agents, the
primary and modifying factors of artesian circulation, the essential and modifying factors of
artesian flow, and typical artesian systems.

*479. The geochemical interpretation of water analyses, by Chase Palmer. 1911.
31 pp. be.

Discusses the expression of chemical analyses, the chemical character of wrter and the proper-
ties of natural waters; gives a classification of waters based on property values and reacting
values, and discusses the character of the waters of certain rivers as interpreird directly from the
results of analyses; discusses also the relation of water properties to geologic formations, silica in
river water, and the character of the water of the Mississippi and the Great Lalkes and 8t. Law-
rence River as indicated by chemical analyses.



INDEX BY AREAS AND SUBJECTS.

[A=Annual Reports M==Monograph; B=Bulletin; P==Professional Paper; W=Water-Su»ply Paper;
G F= Geologic folio.]

Artesian waters: Essential conditions..............coovveinaen A5;B319; W67,114
Bibliographies L. .. .. coeot et W 119, 120, 163
Chemical analyses: 2 Methods and interpretation.... W 151, 236, 259, 274, 364; B 479
L0102T=T53 -0 10 « N W 234, 400a
Conversion Tables . . v oo oot W 425¢
Débris reports, ... o o e i ... P86,105
DIUARHON -« - oo eeeeee e e eneeaeeeeeeeaeeeneeeenennananaenaes P72
Divining rod. ... it eaaaens W 416
Engineering methods......ocoee it iiiearra e, P86;WIl,3,8,
20, 41, 42, 43, 56, 64, 94, 95, 110, 143, 157, 180, 187
200, 257, 337, 345e, 375¢, 3756, 375, 400¢,400d, 425¢
Floods. ..o e ceeeeieaeaaeaaaan W96, 147, 162, 334
Idaho: Profile sUrveys. .. .vn ot W 44, 346, 347, 420
Quality Of Wabers. - oo i oot aaeaeaeaaaaan W 274
Surface waters. .. ... A 12, 13 iii, 19 v; B 199; W 53, 54, 93, 162; G F 103
Underground waters. ... .. .. e B 199, 298; W 53, 54, 78; G F 45, 103, 104
India: Trrigation. ... ..oooieiioi et i e iaaaaas A12ii; W87
Ice measurements........ @ ettt eameeneeetianaeenaaeaaaaaanan W 187, 337
Irrigation, general............... A 1014, 114, 1214, 13 4ii; 16 ii; W 20, 22, 41, 42, 87
Legal aspects: Surface waters. -« ... ocoooiiomin i oiii i aiaaaan ‘W 103, 152, 238
Underground waters. - .. ..o oottt W 122
Mineral springs: Analyses. . ..........oiioii it iieeaaas A 141ii; B-32°
Origin, distribution, etc... ... ..o, Al4ii
LT R B32; Wil4
Montana: Profile SUIVEYE. -« i oottt et W 44, 346
Quality of Waters. ... .. . . i 364
Surface waters. ... ... .. iiiiiiciiiiaaaas Al9v,20v
Underground waters._ . ... ... i iiiiiiieiiiiiaiaaaas B 298
Motions of ground Waters............oooeeiieinnaeennn. A 19ii; B 319; W 67, 110, 140
Nevada: Underground waters............. ... oiiiiiiiiiiiiieiiiiaae. B 298
Oregon: Profile SUIVEYB..eeeeoveooneennennannanno-.-. W 44, 348, 349 377, 378, 379
Quality of waters. ... ... i iiiiiiiaeaaaas W 274, 363
Surface waters.... ... .. ... ... A2l v, w 93 96, 344, 363, 370
Underground waters............cccoceennnnanns B 252, 298; W 78; G F 103
Pollution: By industrial wastes. ......... .. .. .. ... ... W 179, 186, 189, 226, 235
By Bewage. .. W72, 194
Laws forbidding. ... .. .. ... ... W 103, 152
Indices Of ocee oot eeecra e W 160
River profiles. See names of States. .
Sanitation; quality of waters; pollution; sewage frrigation. ................ W 3, 22,

72,103, 110, 113, 114, 145, 152, 16, 179, 185,
186, 189, 194, 226, 229, 235, 236, 255, 258, 315

1t Many of the reports contain brief subject bibliographies. See abstracts.
2 Many analyses of river ,spring, and well waters are scattered through publications, as noted in abstracts.
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Sewage disposal and purification.............oeeeen.-. W 3, 22, 72, 113, 185, 194, 229
Underground waters: Legal aspects......uveeninanennieionieieieniia.. W 122
Methods of utilization.....coeeeeeciacaaanan. W 114, 255, 257

. POlIUON .. Zeee e eeneeneeneaneeeeaanas W 110, 145, 160, 258
Washington: Profile surveys.......c...c...... W 44, 346, 366, 368, 369, 376, 377, 419
Quality of Waters. . .. iieeiieeiiicieecaanaanncaaanan W111, 339, 364

Suriace waters.. A 19 v, 21 v; W 55, 93, 111, 118, 253, 313, 339, 369; G F 139

: Underground waters.. .. .. B 298; W 4, b5, 111, 118, 316, 425¢; G F 139
Windmill papers. ..co oo i W1, 8, 20, 41, 42

Wyoming: Underground Waters. . .. ...oeoeoiremaor o aaaa e aaeaaas B 298
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Agency Creek, Mont. .. .c........ x
Ahtanum Creek, Wash.......... X, xmr
Ahtanum Creek, North Fork, Wash  xmr

Ahtanum Creek, South Fork, Wash xm

Alkali Creek, Idaho............. XV
Allen ditch, Oreg.....ccaeeenenn.. XIX
American River, Wash.. .......... XI
Antelope Creek, Idaho........... XIV
Anthony Creek, Oreg......ccc.... xvIn
Applegate River, Oreg........ eeee XXIV
Applegate River, Little, Oreg.... xx1v
Applegate River, Little, East
Fork, Oreg...cooeveennnnnnna. . XXIV
Applegate River, Little, West
Fork, Oreg. . . ccvuvevvnnnannnn. XXIV-
Arnold canal, Oreg....cceeeneen... xx
Ashland Creek, Oreg....ccecuee... XXIV
Asotin Creek, Wash...cccevnennn.. XVII
Baker Lake, Wash............... VIIT
Baker River, Wash.....cccceen... VI
Baldock Slough, Oreg.. ......... . XvVi
Bear Creek (tributary to Rogue
River), Oreg...ccuvecaeeceann-.. XXIV
Bear Creek (tributary to Wallowa
River) Oreg...ccovvnvnnuannn... XVIIX
Beitle ditch, Oreg............:... XIX
Bennett Creek, Idaho............. XV
Big Bend ditch, Oreg............. XVII
Big Blackfoot River, Mont. ... ... Ix
Big Cottonwood Creek, Idaho. . xv
Big Creek (tributary to Pahmmerm
River), Idaho......cceeevemnn. . XVIIX
Big Creek (tnbutary to Powder
River), Oreg. . ...ccvvuennnnnnn XVIm
Big Creek (tributary to Yakima -
River), Wash.................. X
Big Knife Creek, Mont,..ccecuez.. x
Big Lost River, Idaho............ XIv
Big Marsh Creek, Oreg.....c...-.. XX
Big Muddy River, Wash.......... XXI
Big Wood River, Idaho........... xv
Big Wood Slough, Idaho.......... XV
Birch Creek (tributary to Big Lost
River), Idaho.................. XIV
Birch Creek (tributary to Goose
Creek), Idaho.................. XIV
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Birch Creek (tributary to Portneuf
River), Idaho.._............... X1V
Bird’s Nest ditch, Nev............ XV,
Bitterroot River, Little, Mont..... X, X
Bitterroot River, Mont........... X

Bitterroot River, East Fork, Mort. X
Bitterroot River, West Fork, Mort.  1x
Blackfoot-Marsh reservoir, Idahc.. xiv
Blackfoot River, Idaho........... XIV
Blackfoot River, Big, Mont...... Ix

Blackfoot River, Little, Idaho.... xIv
Blackfoot River, Little, Mont... .. Ix
Blodgett Creek, Mont............. x
Boar’s Nest ditches, East and
West, NeVecicearmaaneecnnnnan. XV
Boise River, Idaho.............. Xv1
Boise River, South Fork, Idaho... =xvI
Breitenbush Creek, Oreg.......... XXIX
Brownell ditch, Oreg............. XIx
Bruneau River, Idaho, Nev.. ... XV, XVI
Bruneau River, East Fork, Idabha. xvI
Buckaroo ditch, Idaho............ XVI
Buffalo River, Wyo...c.cceunnan.. XII
Bull Run River, Oreg........... XxI
Bully Creek, Oreg........ceu.... XVO
Bumping Lake, Wash........... e XIT
Bumping River, Wash. .......... X
Burnt River, Oreg............... XVIL
Burnt River, Middle Fork, Oreg.. xvi
Burnt River, North Fork, Oreg... =xvix
Burnt River, South Fork, Oreg.,. xvn
Butte Creek, Little, Oreg......... XXIIX
Butte Creek, Little, North Fork,
Oreg.cvveoveanncannnn XXIIL
Buite Creek, Little, South Fo-k
Oreg..c.ceececennnnn R $4114
Butte Creek, South Fork Oreg XXIN
Cable Creek, Oreg......cccuun.... XIX
Cabin Creek, Wash......ccecv.... XII
Calapooysa Creek, Oreg....... teeee XXIV
Callahan Creek, Mont............ L IR
Camas Creek (tributary to Big Lost
River), Idaho.............oo.. X1V
Camas Creek (tributary to Nig .
Wood River), Idaho........... XV
Camas Creek, Little, Idaho....... XVI
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Camas Creek, Oreg.............. XIZ
Cameron ditch, Oreg............. XXIV
Camp Creek, Oreg.......c.c..... Vo
Canyon Creek, Oreg.............. XXI
Canyon: Creek, Wagh............. vt
Canyon Creek, Little, Idaho...... XV
Carbon River, Wash................ vI
Cascade canal, Wagh............... =z=n
Cascade River, Wash............. vt
Cassia Creek, Idaho............... xIv
Castle Creek, Idaho............... xvI
Catherine Creek, Oreg......:..._. XV
Cedar Creek (tributary to Big Lost
River), Idaho...,....... ... .. XIv
Cedar Creek (tnbuta.ry to Salmon
Falls Creek), Idaho............ XV
Cedar River, Wash............... VI
Central Oregon canal, Oreg......... XX
Charles Lisle ditch, Oreg........... XIX
Chehalis River, Wash.............. va
Chelan Lake, Wash............... xI
Chelan River, Wash............... xI
Cherry Creek, Idaho.............. XVI
Chewack Creek, Wash........_... XI
Chiwaukum Creek, Wash.......... xr
Chiwawa Creek, Wash............ XI
Cispus River, Wash_.............. xxi;
Clackamas River, Oreg........... XX
Clackamas River, Oak Grove Fork,
Oreg.ceccenenecccaecaarcenanas XXII
Clark Fork, Idaho, Mont., Wash... =
Clear Creek (tributary to Raft
River), Idaho.....covaeneaa ... XIv
Clear Creek (tributary to Sauk
River), Wagh.....ccceeenena... vin
Clear Fork, Sandy River, Oreg... xxn
Clear Fork, Wash.........c..ooo.e0 XXIH
Clearwater River, Idaho...... X VI, XIX
Clearwater River, South Fork,
Tdaho.ooeennmernainnnanannan. XIX
Cle Elum Lake, Wash............. xI
Cle Elum River, Wash............. xm
Cle Elum River, North Fork, Wash. xm
Coal Creek, Wash._................ xxII
Coast Fork of Willamette River,
[0 R XXIT
Ceeur d’Alene Lake, Idaho....... x

Cceur d’Alene River, Idaho....... x

Ceeur d’Alene River, Little North
Fork, Idaho....ccceeeaainen.... x
Coeur d’Alene River, North Fork,
Idahoo.. ..., b4

Cold Springs Creek, Idaho......... x¥
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Columbia River, Oreg., Wash...... Ix
Columbia Southern canal, Oreg.... xx
Company ditch, Oreg.............. xvVII
Congdoncanal, Wash..._......... XII
Cottonwood Creek, Idaho......... XVI
Cottonwood Creek, Big, Idaho..... XV .

Cow Creek (tributary tc Jordan

Creek), Oreg..cceeecvennecaace.. XVI
Cow Creek (tributary to Umpqua
River), Oreg..ecceeevecenaavne.. XXIV
Cow Creek (tributary to Willow
Creek), Oreg..ccoeccecaceaccan. XVI
Cow Creek (tributary to Palouse
River), Wash.................. XIX
Cowlitz River, Wash....ccceeeauae.. XXl
Crab Creek, Wash................ XI
Crane Creek, Idaho................. XVII
Crane ditch, Lisle and, Oreg....... XX
Crescent Creek, Oreg XX
Crooked River, Oreg..c.ccceeeenn.. XX
CrowOreek Mont....ccovvneen.-.. X
Daly Creek, Oreg.................. XViI
Dayville ditch, Oreg XIX
Deadwood Creek, Idaho.......... XVI
Deschutes River, Oreg.......... XX
Deschutes River, East Fork, Omg XX
Devil Creek, Idaho...cccccceeee.. XV
Dosowallips River, Wash.......... v«
Dry Creek (tnbutary to F*g Wood
River), Idaho......cccemuen.... xv
Dry Creek (tributary i1 Snake
River), Idaho.cceeeeeeeeacacnon.. XV

Dry Creek- (tributary to Mission
Creek), Mont...ceeeeeeennennnnn x
Duckabush River, Wash..........
Dungeness River, Wash............
Eagle Creek, Oreg................
Eagle Creek, West Fork, Oreg.....
East Boar’s Nest ditch, Nev.......
East Finley Creek, Mont.......... b 4
East Fork. Seename of main stream.
East Fork Irrigation Distr’ct canal,

OT€Z-eeeecamceencsocsecenennann. XXI
Eightmile Creek, Idaho........... xvix
Ellensburg Water Co.’scan+],Wash.  xmr
Elliot ditch, Oreg..cececpececuee.. XX
Elwha River, Wash............... v
Entiat River, Wash.............., XI
Eugene power canal, Oreg........ XX
Evans Creek, Oreg........cc...... XXIV
Fall Creek, Oreg.......cc.o..... XX1I
Fall River, Idaho................. XIV
Fall River, Oreg................. XX
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Falls Creek, Mont................ X
Farmers’ canal, Malheur, Oreg.... =xvI
Farmers’ and Citizens’ ditch, Oreg. xvin
Farmers’ mill ditch, Oreg......... XIX
Finley Creek, Mont............... X
Finley Creek, East, Mont. . ...... x
First Creek, Oreg. . ... _....... XXI
Flathead Lake, Mont. . . .......... IX
Flathead River, Mont............ X

Flathead River, Middle Fork, e

Mont. . ooveenioainanenaan.. IX
Flathead River, South Fork, Mont.  1x
Fort Hall lower canal, Idaho..... xiv
Fort Hall upper canal, Idaho. .... XIV
Foss River, Wash_............... . VI
Foss River, East Fork, Wash...... v
Fowler canal, Wash. ............. XII
Gellerman & Frohman ditch, Oreg. xvi
George Dunn ditch, Oreg........ xxIV
Glacier Creek, Wash. ............ XX
Gleed Canal, Wash. Ses Naches

. Canal Co. canal.
Goldburg Creek, Idaho....._..... ba'sridl
Goodrich Creek, Oreg........... XvII
Goose Créek, Idaho.............. XIv
Goose Creek, Oreg............... X VI
Grande Ronde River, Oreg., Wash. xvin
Grandview canal, Idabo........... xvI
Granger ditch, Oreg............... xvi
Grave Creek, Oreg. ... ... ..__. XXIV
Green River, Wash.............. vin
Greenwater River, Wash. ........ Vi
Grimes Creek, Idaho.......ccc....  XVI
Hagar Creek, Wash............... xxm
Hagar Creek, North Fork, Wash.. xximx

Hall Creek, Wash................ x
Hangman Creek, Wash. See Latah
Creek. '

Harrell ditch, Nev............... xv
Harris Creek, Idaho............... XVIL
Hay Creek, Oreg.__.............. XXI
Henrietta mill dit%h, Oreg . ..... . oxx
Henrys Fork, Idaho........... X101, XIV
Hermiston ditch, Oreg. See Max-

well Land & Irrigation Co. ditch.
High Line ditch, Nev............ xv
Hinckle ditch, Oreg. See Western

Land & Irrigation Co. ditch. '
Hood River, Oreg.....cocoann.... XXT
Hood River, East Fork, Oreg. .... XXI
Hood River, West Fork, Oreg..... XXI
Hope mill ditch, Oreg....... veee-  XVI

Hurricane Creek, Oreg............ xviI
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Icicle Creek, Wagh. .............. . XI
Idaho canal, Idabo.............. xIv
Indian ditch, Mont. ... ......... Cx
Island ditch, Nev................ xv
Jack Creek, Nev................. XVI
Jack Creek, Oreg........cooane.. XXI
Jackson Lake, Wyo............... b iris
Jakes Creek, Nev................ XV
“J.H.” ditch, Oreg. .. ...ccn.... b 3714
Jocko River, Mont................ X

Jocko River, Middle Fork, Mont. . X
Jocko River, North Fork, Mon.... X
Jocko River, South Fork, Mont.... X

John Day River, Oreg........... XIX
John Day River, South Fork, Oveg. xIx
Johnson Creek (tributary to Cow-

litz River), Wash. ... ......... XXIIT
Johnson Creek {tributary to Okno-

gan River), Wash.............. XI
Jordan Creek, Oreg............... XVIL
Kachess Lake, Wash. ............ X1
Kachess River, Wash.............. XII
Kalama River, Wash___........... xxmI
Kalawa River, Wash....__._...... vIL
Keechelus Lake, Wash. . ......... X1
Kennewick canal, Wash. . ....... X
Kettle River, Wash............... b4
King Hill Creek, Idaho........... xv
Kiona canal, Wash................ xmI
Kittitas canal, West, Wash....... xnu
Klickitat River, Wash_........... XXI
Klickitat River, Little, Wash.... xxt
Klickitat River, West Fork, Wash. xx1
Knife Creek, Big, Mont. . ........ b4
Kootenai River, Idaho-Mont...... ‘Ix
Lake. See significant names.
Lake Creek (tributary to Salmon

River), Idaho..eeeeeeicnannens XVIIL
Lake Creek (tributary to Metolius

River), Oreg. . cceecvvecnannnnn XXI
Lake Creek (tributary to Covlitz

River), Wash.,..... deeencaaenn XXIa
Lake Fork of Payette River, Idaho. xvir
Lake McDonald outlet, Mont. ..... ix
Lake Milner, Idaho. ..........J.. xm
Latah Creek, Wash. . . .cccenene... X1
Latah Creek, North Fork, Wash...  xI
Latourell Creek, Oreg............ XXI
Lee-Polly ditch, Oreg............. xvo
Lewis Creek, Oreg..ccoveeneen... b:é 4
Lewis River, Wash............... XXIIL
Lisle & Crane ditch, Oreg. ....... xIx
Lisle ditch, Charles, Oreg......... XIX
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Page.
Little Applegate River, Oreg...... XXIV
Little Applegate River, East Fork,

(0] 7 SRR XXIV
Little Applegate River, West Fork,

[0 7" SRR XXIV
Little Bitterroot River, Mont. ..... x
Little Blackfoot River and ditch

Monteeeeeeeaenearnancerannns Ix
Little Blackfoot River, Idaho..... xIv
Little Butte Creek, Oreg........... XX
Little Butte Creek, North Fork,

(0] 0 S XXIIT
Little Butte Creek, South Fork

[0 7= S XXIIL
Little Camas Creek, Idaho........ XVI
Little Canyon Creek, Idaho........ xv
Little Creek, Oreg...cceeeueauaan-. XVIIX
Little Klickitat River, Wash...... XXI
Little Lost River, Idaho........... xIv
Little North Fork of Coeur d’Alene

River, Idaho.......c..cana... x
Little Sandy flume, Oreg......... XX
Little Sandy River, Oreg.......... XxIr
Little Spokane River, Wash........ XI.
Little White Salmon River, Wash. xx1
Little Wood River, Idaho.......... XV
Lochsa River, Idaho......cc....... XIX
Lolo Creek (tributary to Clearwater

River), Idaho.................. XIX
Lolo Creek (tributary to Bitterroot

River), Mont.....coveeieenannnn- Ix
Lost Creek, Idaho................. xvo
Lost Creek, Oreg................. XXn
Lostine River, Oreg......c........ xVII
Lost River, Big, Idaho............ = xIv
Lost River, Little, Idaho......... X1V
Louse Creek, Idaho................ xVI
Lower Vineyard ditch. Nev....... xv
Lower Yakima canal, Wash........ X1
Luckiamute River, Oreg........... XxXII
Luse canal, Oreg.....ocvvean.. .. XXIV
Malheur Farmers’ canal, Oreg...... xvo
Malheur River, Oreg.............. XxVI
Malbheur River, North Fork, Oreg.. xv1i
Malheur River, South Fork, Oreg. xvI
Manastash Creek, Wash........... xit
Marnn Creek, Idaho...ccceeceno....  XVIT
Marble Creek, Oreg.......c....... XV
Marion Fork of Santiam River,

(0] 77 S s XXII
Marsh Creek, Big, Oreg............ xx
Marys Creek, Idaho, Nev.......... xvI

XIxX

Maxwell ditch, Oreg..............

STREAMS.
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Maxwell Land & Irrigetion Co.
ditch, Oreg.....oo...oviiin.. XIX
McAllister’s  ditch, Oreg. See
Squaw Creek.........ccoooeenn.. XX
McDonald Lake outlet, Mont..... X
McKay Creek (tributary ta Crooked
River), Oreg. ..o oooeaan . XX
McKay Creek (tributary to Uma-
tilla River), Oreg....ccovnnnn. XIX
& cKenzie River, Qreg............ XXII
McLaughlin ditch, Oreg.......... XVl
McMullen Creek, Idaho........... XV
Meadow Creek, Idaho............. =xIv
Methow River, Wash............. X1t
Metolius River, Oreg .............. XX, XXI
Middle Fork. See name of main
stream.
Middle Santiam River, Oreg..... XXII
Mill Creek (tributary to De-
schutes River), Oreg.......... xXI
Mill Creek (tributary to Goodrich
Creek), Oreg....coceeeaenaan... xvo
Mill Creek (tributary to Grande
Ronde), Oreg..ceeeneenennnna.. XV
Mill Creek (tributary to Rogue
River), Oreg..cceevevenvennen .. XXmI
Mill Creek (tributary to Umpqua
River), Oreg..ceceevevenennnn... EXIV
Mill Creek, Wash................. XIX
Miller Creek, Idaho............... xvVI
Miller Creek, Wash_.............. VI
Miller Creek, West Fork, Wash.... vm
Minam River, Oreg............... XVIIL
Milner Lake, Idaho................. XmI
Minidoks canals, North snd South
Sides, Idaho...c.vivueeennnnnnn X1V
Mission Creek, Mont............... x
Molalla River, Oreg.............. XXII
Monroe Creek, Idaho............:. xvII
Moore Creek, Idaho_.............. XVI
Moses Lake, Wash. . o X1
Moyie River, Idaho.-............ IX
Moxee Co.’s canal, Wash .......... X
Mud Creek, Mont................. X
Muddy River, Wash............... XXIIT
Muddy River, Big, Wash.......... = xxI
Naches Avenue Union eanal,
Wash.cciieneniicanannnn. xI
Naches Canal Co.’s canal, Wash XIT
Naches-Cowiche canal, Wash_..... xm
Naches River, Wash............... X1
Nason Creek, Wash..._....... e X1
Nehalem River, Oreg............. XXIV



INDEX OF
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Neil Creek, Oreg.....coooooian.. XXIV
Nespelem River, Wash........... XTI
Nevada ditch, Oreg............... XVII
New Reservation canal, Wash..... =xm
Nisqually River, Wash........... v
Nooksack River, Wash.............  IX
Nooksack River, Middle Fork,

Wash. ..ol IX
Nooksack River,North Fork,Wash. X
North canal, Oreg................ XX
North Fork. See name of main

stream.

North Powder River, Oreg........ XVIII.
North Santiam River, Oreg....... XXII
North Side ditch, Nev............. XV
North Side Minidoka canal, Idaho. xIv
North Side Twin Falls canal,

Tdaho-.oocoeooimionaanaa XV
North Umpqua River, Oreg...... XXIV
North Yakima. See Yakima.

Qak Grove Fork, Clackamas River,

() X XIIT
Ochoco Creek, Oreg.............. . XX
Odell Creek, Oreg.ccceceeeecea.. XX
Ohanapecosh. River, Wash......... xxm
Okanogan River, Wash............  xI
0O1d Reservation canal, Wash...... xm
0O1d Settlers Slough, Oreg.......... xvI
O1d Union canal, Wash............ xu
Oregon canal, Central, Oreg....... XX
Oregon. Land & Water Co.’s ditch,

(0 - S XIX
Owyhee canal, Oreg............... XVI
Owyhee River, Oreg., Nev........ xvI
Owyhee River, South Fork, Nev.. xvi
Pacific Creek, Wyo..c.ooeeaano. . XL
Pacific Light & Power Co.’s tail-

race, Oreg...coveeieernnnnnna.. XXI
Pahsimeroi River, Idaho.......... xvi
Palouse River, Wash............. XIX
Payette River, Idaho.............. xvio
Payette River, Lake Fork, Idaho. xvix
Payette River, North Fork, Idaho. xvm
Pamelia Creek, Oreg ceee.. XXII
Pebble Creek, Idaho .............. XIv

" Pend Oreille Lakg, Idaho........ Ix
Peshastin Creek, Wash............. xI
Pilchuck Creek, Wash............. v
Pilot Butte canal, Oreg............ xx
Pine Creek, Oreg.l.ccccveooeoo.., XVII
Pine Creek; Wash................ XXII
Pioneer ditch, Oreg............... XIX
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Pole Creek, Oreg..ccccevveeennnn--
Portneuf River, Idaho............
Post Creek, Mont......c..oo......
Powder River, Oreg.....cccnnn...
Powder River, North, Oreg.......
Priest River, Idaho............._..
Prineville tailrace, Oreg...........
Prospect Creek, Mont.......... e
Puyallup River, Wash...........
Puzzle Creek, Oreg...ccccevenn. ...
Puzzle Creek, North Fork, Oreg...
Puzzle Creek, South Fork, (og...
Quinault River, Wash............
Racetrack Creek, Mont............
Raft River, Idaho................
Railroad Creek, Wash.............
Rattlesnake Creek, Mont...........
Reservation canal, New, Wash._...
Reservation canal, Old, Was™.....

Reservation drain, Wash..........

Revais Creek, Mont....coon...... -

Robinson Creek, Idaho............
Rock Creek (tributary to Snake

River), Idaho...cocoeuanaa ...
Rock Creek (tributary to Clark

Rock Creek (tributary to John Day
River), Oreg..cccenennn. ..
Rock Creek (tributary to Col "mbia

waeeen

Rogue River Valley canal, Ceg...
Row River, Oreg..ceovuveeeon...
Sage Creek, Idaho...cccccvnun.....
8t. Joe River, Idaho..............
St. Maries River, Idaho...........
St. Regis River, Mont.............
Salmon Creek (tributary tc Pine

Creek), Oreg..ccoevnenaan o ..
Salmon Creck (tributary to Wil-

lamette River), Oreg............
Salmon Creek, Wash. ............
Salmon Falls Creek, Idaho, Nev..
Salmon River, Little White, Wash.
Salmon River (tributary to Snake

Salmon River, North Fork, Idaho.
Salmon River (tributary to Sandy
River), Oreg.cccccevenianneann..
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XVII
XIV
X
XVIL
XVII

XX
VIL

XXII
XXII

XI1v

XVII

X
xvi
XXII

X1

Xv

XXI

XV
XVII

XX
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Salmon River, White, Wash........ XXI

Salt Creek, Oreg......cccceceeeeao..  XXI
Sand Hollow ditch, Oreg. -......... xvI
Sandy flume, Little, Oreg......... XXII
Sandy River, Oreg............ XXI, XXII
Sandy River, Clear Fork, Oreg.... XX
Sandy River, Little, Oreg.......... XXII
San Jacinto ditch, Nev.......... xv
Sanpoil River, Wash....cceeuea-.. XI
Santiam River, Oreg.............. XXII
Santiam River, Marion Fork, Oreg. xxu1
Santiam River, Middle, Oreg. ... XX
Santiam River, North, Oreg...... XXI
Santiam River, South, Oreg....... XXI
Satus, Creek, Wash. ............. XIIx
Sauk River, Wash............... VIIL
Sawmill Creek, Oreg. ............ xviI
Schanno canal, Wash. . .......... XII
Selah-Moxee canal, Wash........ X1
Selah Valley canal, Wash_". _..... =z
Selway River, Idaho............. XVIX
Settlers Slough, Old, Oreg ......: XVII
Shafer Creek, Idaho.............. XVII
Sharp ditch, Idaho. . ............ IV
Sheep Creek, Idaho.............. . XVI
Shitike Creek, Oreg.............. XXI
Shoshone Creek, Nev............. xv
Siletz River, Oreg. .......coo.... XXIV
Silver Lake ditch, Oreg........... XV
Simcoe Creek, Wash . _........... XIIT
Similkameen River, Wash....... XI
Sinlahekin Creek, Wash.......... X1
Skagit River, Wash . ............. vIo
Skokomish River, North Fork,

Wash. ..ooiiiiiiiiiiiaiaaan, VIt
Skykomish River, Wash....... .. VIO
Skykomish River, North Fork,

Wash . . o, VIIL
Skykomish River, South Fork,

Wash. _.ciiiiiiimiaiciaaaaa.. Vi
Slate Creek, Oreg................ XXIV
Slusher & Gould ditch, Oreg...... XIX
Snake River, Idaho, Wagh, *“Wyo. xm
Snoqualmie River, Wagh.......... vIo
Snoqualmie River, Middle Fork,

Wash. ..o, Vi
Snoqualmie River, North Fork,

Wash. ..o VI
Snoqualmie River, South Fork,

Wash. ..o VI
Soleduck River, Wash............ Vit

XVII

Sommercamp Creek, Idaho.......

STREAMS.

South Fork. See¢ name of main
stream.
South Santiam River, Oreg.......
South Side Minidoka canal, Idaho
South Side Twin Falls canal, Idaho
South Umpqua River, Oreg.......
Spicer ditch, Oreg.......c......c.
Spokane River, Idaho, Wash_ ...
Spokane River, Little, Wash..._..
Spokane Valley Land & Water
Co.’s canal, Wash..............
Spring Creek, Idaho..............
Squaw Creek and McAllister's
ditch, Oreg. .. .. ...
Squaw Creek, Wash_ . . ........_.
Stehekin River, Wash_...........
Stetattle Creek, Wash.............
Still Creek, Oreg......c.ocueen...
Stilaguamish River, Soutl Fork,

Stillwater River, Mont._..........
Stranger Creek, Wash_...._.......
Streeter ditch, Idaho............ -
Sucker Creek, Idaho.............
Sullivan Creek, Wash .. ..........
Sullivan Lake, Wash..............
‘Sunnyside canal, Wash_..._......
Swalley canal, Oreg. .. ..........
Swan River, Mont................
Swauk Creek, Wash............. .-
Swift Creek, Wash...............

.Tableland ditch, Oreg............

Taneum Creek, Wash. ...........
Teanaway River, Wash. . _.......
Teton River, Idaho...c.coooeenan
Thompson Creek, Oreg....,.......
Thompson River, Mont.......c..
Thousand Springs Creek;, Idaho.. .
Three Creek, Idaho..............
Tieton canal, Wagh. ... ........
Tieton River, Wash. ..._.........
Tieton River, North Fork, Wash..
Timber Creek, Idaho....... S,
Timber Creek, West Fork, Idaho..

Tokul Creek, Wash.oo.ooooooen... .

Topons Creek, Idaho.............
Toppenish Creek, Wash...........
Toutle River, Wash...._..........
Trapper Creek, Idaho............
Trout Creek, Nev.............. .-
Trout Creek, Oreg...............
Trout Creek, Wash. . . _..........
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XI1v
XV
XXIV
XXIv

XI

X
XVI

XX
XIX
XI
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XXII

X
XVIlI
XVIL

VIII
XI1v
XIIx
XXIII
XI1v



chutes River), Oreg............
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Tucannon River, Wash........... XIX
Tumalo Creek, Oreg. . ........... XX
Tumalo feed canal, Oreg.......... XX
Twin Falls canal, North Side,

Tdahd. ceoeoeeee i b4
Twin Falls canal, South Side,

Idaho. .o ceieiiaiiaaint, b-4's
Twisp River, Wash.............. X1
Tygh Creek, Oreg. .. .....ocnn... XXI
Umaitilla River, Oreg.......... XIX
Umatilla River, North Fork, Oreg- XIX
Umpqua River, Oreg. . .......... XXIV
Umpqua River, Notth, Oreg., ... XXIV
Umpqua River, South, Oreg. .. .. XXIV
Upper Vineyard ditch, Nev...... xv
Valley Creek (tributary to Jocko

River), Mont....oceeeaaen... x
Valley Creek (tributary to Salmon '

River), Idaho..eeeneneeeenennn-.. XVIIX
Vines ditch, Oreg...coueeuenan... VI
Vineyard ditch, Lower, Nev..... XV
Vineyard ditch, Upper, Nev..... xv
Wagner Creek, Oreg.............. XXIV
Walla Walla River, Oreg., Wash.,. xIx
Walla Walla River, South Fork,

[0 < XIX
Wallowa Lake, Oreg-c.c.......... XVII
Wallowa River, Oreg............ XVII
Wapatox canal, Wash............. xnu
Warm River, Idaho.....cee....... xIV
Warm Springs River, Oreg....... =XxI
Weiser River, Idaho. . ........... XV
Weiser River, Middle - Fork, Idaho. xvu

" Weiser River, West Fork, Idaho... xvm
Wenas Creek, Wash............... xI1I
‘Wenatchee River, Wash........... XI

_Wenatchee Valley canal, Wash.... xx
West Boar’s Nest ditch, Nev...... XV
Western Land & Irrigation Co.’s

ditch, Oreg........-.....-.. XIX
West Fork. See name of main stream
West Kittitas canal, Wash......... X1
Whatcom Creek, Wash........... v
Whatcom Lake, Wash............ VI
Whitechuck River, Wagh......... VI
Whitefish River, Mont. . ... e x
White River (tributary to Des-

XXI

STREAMS. XLIX
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White River (tributary to Puget
Sound), Wash. . ............. VI-VIX

White River (tributary to We at-

chee River), Wagh.............. XI
White River flume, Wash......... VIO .
White Salmon River, Wash........ XxI
White Salmon River, Little, Wash.  xx1
Whitewater Creek (tributary to

Santiam River), Oreg........... XXIX
Whitewater River (tributary to

Metolius River), Oreg........... XXE
Willamette River, Oreg.......... XXII
Willamette River, Coast Fcrk,

Oreg.ceneciceeicinnannaaannnn XXII
Willamette River, Middle Fecrk

[0 XXII
Willamette River, North Fork of

Middle Fork, Oreg.....ccaeoo... XXIT
Willow Creek (tributary to Snake

River), Idaho.cceeeeeannnnaan.. XIV
Willow Creek (tributary to Salmon

Falls Creek), Nevoeoooaoai 20 XV
Willow Creek (tnbuta.ry to Colvm-

bia River), Oreg..oceeee ... XIX
Willow. Creek (tributary to Mal-

heur River), Oreg.............. XVII
Willow Creek (tributary to Powler

River), Oreg. . - ocoevencnanann.. xym
Wilson & Co.’s ditch, Oreg....... XIX
Wilson Creek, Wash.......... eeee XN
Wilson ditch, Oreg................ XVI
Wilson River, Oreg. . ............ XXIV
Wilson River, North Fork, Oreg... xxIv
Wimer canal, Oreg.......c.co...... XX
Wolf Creek, Oreg. . .coveeenenan... XVIH
Wood River, Big, Idaho........... XV
Wood River, Little, Idaho........ xv
Wood Slough, Big, Idaho........ XV
Yaak River, Mont. . »i........... X
Yakima canal, Lower, Wasgh...... X1
Yakima mill waste, Wash.__._._. XII
Yakima power canal, Wash...... X
Yakima power waste, Wash...... xn

Yakima River, Wash_........... X1, XII
Yakima Valley canal, Wash.

Yamhill River, Oreg.............. " %ex11
XXIT

Yambhill River, South Fork, Oreg.. -



