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SURFACE WATER SUPPLY .OF PACIFIC SLOPE.
BASINS IN CALIFORNIA, 1927

AUTHORIZATION AND BC‘OPE OF WORK

This volume is one of a series of 14 reports presen’qmg resulte of
measurements of flow made on streams in the Upited States durmg
the year ending September 30, 1927.

The data presented in these reports were collected by the Umted
States Geolog:lcal Survey under the following authomy contained i m
the organic law (20 Stat. L., p. 394): 5

Provided, That this officer [the Director] shall have the dlrocianh of the Gaolog-s
ieal Burvey and the classification of public lands and examination uf the geplogieal
structure, mineral resources, and produeis of. ithe national don;am o

The work was begun in 1888 in oonnectmn with. specisl - slmlml
relatmg to irrigation. Since the fiscal year ending June 30, 1885,
successive appropnatmn bills passed by Conm have mm'md tlm
follbwmg items: -

 Por gaging the strentas and detennini.ng the water supply of the Ustted W ,
and for the. investigation of underground onrrents and artesian wells, avid foy
the preparation of reports upon the best methods of utilizing the waier resources,

Amma! ai)pﬁopnatm for the fiscal y«m Mm Jm ”5 1&96’-—10#1

1893;-_-;-; ......... .2 '$12,500.00 |
1896___ .. l_l___lli .24, 500.00
1897-1889 50, 000. 00
B0 e e . 70, .000. 00
19012, e mo, .00
1903-1006. . ___ - 200, % 00 | |
1907 ccvmeeeenee S wo,ooo.oor :
1808-1010__ L s . 100, 000. 00 |

181141917 oveiniia. 150, G00. 06 ’ P

In the execution of the work many pnvate and Sme »rgm
tiong' hiave' cooperated ‘either by f\irmahmg data of by assumg
collecting data. Acknowledgments for cooperation of ‘the fitst kind
are made in connection with the description of edch station affested§
cooperation of the second kind is. ‘acknowledged on pages 9 and 10.

Measurements of stream flow have been made at ‘about 5,380
points in-the United States’ and ‘alsé st many poits in Alaskw dnd
the Hawsiian Islands. In July, 1927, 1,7800gkpiny stations wers
being mhintained by the. Geological Survey nd thé' cooperating:
orgamzatlons Mxﬂy mlscellaneous dlbcharée ‘néasurements were

R A T TS g 9&




2 SURFACE WATER SUPPLY, 1927, PART XI

made at other points. In connection with this work data were also
collected in regard to precipitation, evaporation, storage reservoirs,
w;‘zﬁ.r proﬁles, apd, water pawer in many sections of the ‘country and
be made avdll’sblé in w‘aten-supply papers ft-om tlme to time.
 DEFINITION OF TERMS ' ' '

The volume of water flowing in 8 stream—the “run-off”’ or “dis-
charge”—is expressed in. verious terms, esch of whieb has become
associated with a certain class of work. These terms may be divided
into two groups—(l) those that represent a rate of ﬁow, as second-
feet, gallons per minute, miner’s inches, and discharge in sécond-feet
per square mile, and (2) those that represent the actual quantity of
water, as run-off in iriches; acre-feet, and millions of cubic feet. ‘The
principal terms used in ‘this series of reports are second-feet, second-
feet per square Imle, run—off in mches, and acre—feet ‘Theéy may be
deﬁrmd a8 follows: -1

““*Qgcond-feet™ s an- abbrevmtion for “Cubm feet: per secbnd .
second-foot is the rate of difdtarge of water Rowilig iri a chammel of
réctangular cross séction 1 foot' wide-and 1 foos deep at-an average
veloeity of 1 foot persecond. It is gonerally used asa; fundamental
 unlit Trem whichtothers are cotnputed. -

“Second-feet per square mile’’ is the average number oﬂ cubw im
of 'water flowing pes. second from each square. mile .of area:drpined,
ori the sisumption that the. m~oﬁ s dnmbuhed mniormlv‘ both as
réards time and arew. ' et ‘

“Rumoff in inches?’ is the. deptb to. whwh an. ares- would he cov-
eredif sl the water flowing from, it in- s given penod were uniformly
distmbited on the -surface. It-is weed fop comparing run-off' vmh
#Riwfull; which is usually expresssd in:inches. LT PR
""Ah “kere-foot,” equivalent to 43,560 'oubic feet, is . the quanticy :
mwed to cover an acre to ifh depth of 1foot. The term js’ ch-
monky used in conneétion mﬁﬁ stpragp ﬁqx n;mgatlon o .
i/'The fellowing terms not.in eomimon wse ave here defined: P

“Stage-discharge relation,” an: a,bhre\m,uion for the term’ ‘relamnn

" of gage beight; to dischaxge.,”” .

1+ “Control,”. 2 term ysed to demgnate the natuml sgetlon pr sgtmtch
Qi the. ch;nmel or arkificia] structure below the gage which determmes
tha stage—dlscharge relation at the gage. S P

EXPLANATION or DATA

Th;e data presenfged in this rep_m:t cover the year bcgmmng Octo—
hez 1,-1926, and ending Septersher 30, 1927. At the heginning. of
Jg»nwf in most parts of the United States much of the precipita~
tion in the preceding three months is stored in.the form of snow. or
ice, or,in ponds, lakes, and swamps, or as underground water, and.



S P Eﬁ!ﬁﬁﬁrmﬂ OF DATRA . VI ‘ 8 ’

this stored-water passes off in the streams during the spring break-ap,
At the end:of September, on the. other hand, the only stoned waetex
available fer run-off is possibly a small quentity: in. the-grouad; there-
fore the:xun-off: for the year beginning October:l is practically .alf
derived: from precipitation within that. yesr. ‘

The base deta collected at gaging statiouns con.east of recoz:d,s of
stage, measurements of discharge, and general information used .te
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage obtained are either from
direct readings on a staff gage, chain gage, or from a water-stege
recorder that gives a continuous record of the fluctuations, . Meas-
urements of discharge are made with a current meter by the general
methods outlined in standard textbooks on: the measurements of

Fraure 1.—~Typical gaging station

river discharge. A typlca.l gaging station, equipped with Waber-stage
recorder and measuring cable and car, is shown in Figure 1. ,

From the. discharge measurements rating tables are prepared that
give the discharge for any stage. The application of the daily gage
height to these rating tables gives the daily discharge from Wh.lc;h
the monthly and yvearly mean dlscharge 18 computed

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table showmg the
daily discharge of the stream, and a table of monthly and yeariy
discharge and run-off.

The description of the sta.tmn gives, in addition to statements re-
garding location and type of gage information as to diversions t]mt
decrease the flow at the gage, artificial regulation, maximuny and
mmlmum recorded stages and ‘the accuracy of’ the records. The
maximum dJscharge given under- “Extrexﬂes” does not represen‘t the
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crest discharge unless a water-stage recorder was in operation or
unless & nonrecording gage was read at the time of the crest.

The table of daily discharge gives,in general, the discharge in second-
feet corresponding to the daily gage height which may be a oncé daily
reading or the mean of twice daily readings of & nonrecording gage,
or the mean daily gage hexght obtained from & water-stage recorder
graph.

At stations on streams subject to sudden or rapid diurnal fiuetua-
tion the discharge obtained from the 1ating table and the mean daily
gage height may not be the true mean discharge for the day. If such
stations are equipped with water-stage recorders, the mean daily dis-
charge may be obtained by averaging discharge at regular intervals
during the day or by using the discharge integrator, an instrument
for. obtaining mean daily discharge from a continuous gage-height
aph and containing as an essential element: the rating eurve of the

-Inl the table of monthly discharge the column headed “ Maximum "
gives the maximum daily discharge, and not the discharge when the
water surface was at crest helght Likewise, in the column headed
“Minimum” the quantity ngen is the minimum daily discharge.
The column headed ‘““Mean’ is the average flow in cubic feet per
second during the month. On this average flow are based computa-
tions recorded in the remaining columns, which are defined on page 2.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the
permanency of the stage-discharge relation and (2) on the accuracy
of observation of stage, measurements of flow, and mterpretatmn of
records. ‘

The station descnptxon gives a statement in regard to the general
,a.ccuracy of the records. ‘“Excellent” indicates that records are
accurate within 5 per cent; “good,” within 10 per cent; ‘‘fair,”
within 15 per cent; and ‘“‘poor,” 20 per cent or more.
~ The monthly means for any station may represent with high
accuracy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and run-off in inches may be sub-
ject to gross errors caused by the inclusion of large noncontributing
dlstnct/s in the measured drainage area, by lack of information con-
cerning water diverted for irrigation or other use, or by inability to
interpret the effect of artificial regulation of the flow of the river above
the station. ‘‘Second-feet per square mile” and “run-off in inches”
are therefore not computed if such errors appear probable. The
computations are also omitted for stations on streams draining areas
in which the annual rainfall is less than 20 inches.

The table of monthly discharge gives a general idea of the flow at
the station. The table of daily discharge allows more detailed studies
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of the variation in flow, It should be borne in mind, however, that the
observations in each succeeding year may be expected to throw new
- light on data prewously published.

Many gaging stations on streams in the irrigated areas of the
United States are located above most of the diversions from those
streams, and the discharge recorded does not show the water supply
available for further development, as pnor appropriations below the
stations must first be satisfied.

PUBLICATIONS

Investigations of water resources by the United States Geological
Survey has consisted in large part of measurements of the volume of
flow of streams and studies of the conditions affecting that flow, but
it has comprised also investigations of such closely allied subjects as
irrigation, water storage, water powers, underground waters, and
quality of waters. Most of the results of these investigations have
been published in the series of water-supply papers, but some have
appeared in the bulletins, professional papers, monographs, and
annual reports.

The results of stream-flow measurements are now published annually.
in 12 parts, each part covering an area whose boundaries comc1de
with natural drainage features, as indicated below:

Part I. North Atlantic slope basins (St. John to York River).
IL. South Atlantic slope and eastern Gulf of Mexico bagins (Ja.mes River
to the Mississippi).
III. Ohio River Basin,
IV. St. Lawrence River Basin.
V. Upper Mississippi River and Hudson Bay Basins
VI. Missouri River Basin.
“VII, Lower Mississippi River Basin.
VIII, Western Gulf of Mexico basins.
IX, Colorado River Basin.
X, The Great Basin,
X1, Pacifie slope basins in California.

XII. North Pacific slope basins, in three volumes:

A, Pacific slope basins in Waghington and upper Columbia River
Basin.

B, Snake River Basin. ; :

C, Pacific slope basins in Oregon and lower Columbia River Basin.

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 purchased at nominal cost from the Superin-
tendent of Documents, Government Printing Office, Washington,
D. C., who will, on application, furnish lists giving prices.

2. Sets of the reports may be consulted in the libraries of the prin-
cipal cities in the United States.
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3. Sets are available for consultation in the local offives ‘of :the
water-resources branch of the Geological Survey, a8 fo!lows' -

Augusta, Me.,

Statehouse.

Boston, Ma.ss ., 2500 Customhouse.

Hartford, Conn., 60 Washington Street.
Albany, N. Y., 606 Broadway-Arcade Building,
Trenton, N. J., 710 Trenton Trust Building.

Charlottesville, Va.,

Brooks Museum, University of Virginia.

South Charleston, W. Va., Naval Ordnance Plant.
Asheville, N. C., 210 Post Office Building.
Columbia, 8. C., 801 National Loan & Exchange Bank Building.
Ocala, Fla., Post Office Building. .
Chattanooga, Tenn., 630 Power Building.
Tuscaloosa, Ala., Post Office Building,.
Columbus, Ohio, Engineering Experiment Station, Ohio State University.
Indianapolis, Ind., 319 Federal Building.
Lansing, Mich., M9 State Office Building.
Chiecago, Ill., 1503 Consumers Building.
Madison, Wis., 337N State Capitol.

St. Paul, Minn., 202 Old State Capitol.
Topeka, Kans., 23 Federal Building.

Rolla, Mo., Ro]la Building, School of Mines and Metallurgy.

Fort’ Smlth Ark., Post Office Building,
Austin, Tez., State Capitol.

Tucson, Ariz., 210 Post Office Building.
Denver, Colo., 403 Post Office Building.

Salt Lake City, Utah, 313 Federal Building.
Idaho Fallg, Idaho, 228 Federal Building.
Boise, Idaho, Federal Building.

Helena, Mont., 416 Power Block.

Tacoma, Wash., 406 Federal Building.
Portland, Oreg., 606 Post Office Building.
San Franeisgo, Calif., 303 Customhouse.

Los Angeles, Calif., 751 South Figueroa Street, room 510.
Honolulu, Hawaii, Territorial Office Building.

A list of the Geological Survey’s publications may be obtained by
applying to the Director, United States Geological Survey, Washing-

ton, D. C.

Stream-flow records have been cbtained at about 5,330 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

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

Report Character of data Year
10th A, pt. 2. - -....| Descriptive information only oo ccucnnnn .
, Montlgy discharge and descriptive nformatfon -2 2o 1834 to Sept.

Bi3l
16th A, pt. 2.......

Mea.n discharge in second-feet...

Monthly discharge (long-time records, 1871 to 1893).. ...cca--x
Descriptions, measurements, gage heights, and ra
Descriptive information only.. -- - .

1884 to June 30, 1891
1884 to Dec,

. 31, 1802,

1888 to Dec, 31, 1893,
1893 and 1804,
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Stream-flow dala in reporis of the United States: Geological Survey—Continued

Report Character of data Year
B 140ucauaccccnaaann Descriptions, mesistrempents, gage. 18, mtmss and month« 1505,
1y d:lsohargo (alzo many data. earlier years).
Wllooeerecennad] Giage hts (also gage heights for ear] yearsgﬁl. ........... 1806,
18th A, pt. 4._._...{ Descriptions, measurements, ratinsa. and mouthly dimhnm 1805 and 1896,
(also aimilar data for some earlier
W 18eecircmnccaanas Descriptions, measnrements, and gage hel hts eastern Untted | 1897,
- States, enstarn Mississ:ppi Rlvot, end Missonri River above-
. junction with Kansas
L5 L FOR— on--| Descriptions, meaaurements, and ‘gnge heights, western Mis- | 1897,
sissippi ;%ivot:d b%Igaw junction of Missouri and Platte, and
19th A, pt. 4. ... ptions, mmszmments, ratings, and monthly discharge | 1807,
(also some ﬁong—ﬁme records).
W eecncncnnnannnnn Medsurements, ratings, and gage heights, eastern United | 1568
States, eastern Ml.ssmsxppi River, and Missouri River. . .
W Measurements, mtings gage heights, Arkansaz River | 1898,
20th A, pt. 4 Monthn mdischh (al ét?m' Tier years)
I o A YRS onthly arge (also for many earlier years)....... .
Wastod0 _....... Descriptions, messurements, gage heights, and ratings..
218t A, Dt 4eeeennan Monthly discharge. ..
W 47 to 82_.._..._.{ Descriptions, measuroments gage heights, and ratings.
223 A, Dt 4eeaenn.. Monthly discharge. ... . ... 1900,
W6S, 66 e Desctiptions, measurements, gage heights, and ratings. ... -~ 1901
W 176 diseharge..... 1801,
W821085..cvann.n Complata data. ... 1802
W 97 to 100 do. ... 1603,
W 124 10 135. do 1904
‘W 166 to 178 L T L 1803,
‘W 201 to 214. 0. e 1908,
W 241 to 252.. ... i L T 1007-8;
WL t0 272 e 0o era .- 1909.
W 281 to 292_ L T S, 1910,
W 301 to 312. do.. 1011,
W 321 to 332._ 1912,
W 351t0 362 ... —— 1013.
W 381 t0 394.. 1014,
W 401 to 414. --| 1915,
Wadltoddd . _ .. 19186,
W 4bL to 464 __ . 1017,
W47lto 484 .. ... 918,
W 501 to 514..... 1919-20.
W 521 to 534__ 1921,
W 54110 564.cn.... 1922,
WBBL 10 574, o o[ 0 e ———e e e e mee 1023.
W 581to 594 _ 1924,
WelltoBld. ... 1925,
W621t0634. oo |0 e - 1926.
W 641 to 654._.. - .| 1027,

The records at most of the stations discussed in these reports
extend over a series of years. Miscellaneous measurements at many
points other than regular gaging stations have been made each year
and are published under “Miscellaneous measurements’ at the end
‘of each report in the same relative order as the regular gaging gtations.
An index of the reports containing records obtained prior to 1904
has been published in Water-Supply Paper 119,

The following table gives, by years and drainage basins the num-
bers of the papers on surface-water supply published from 1899 to
1927, The data for any particular station will be found in the
reports covering the years during which the®tation was maintained.
For example, data from 1910 to 1920 for any station in the area
covered by Part III are published in Water-Supply Papers 283,
303, 323, 353, 383, 403, 433, 453, 473, and 503, which contain records
for the Ohio River Basm for those years.

3612—31-——2 :



Numbers of water-supply papers containing resulis of sireamm measuremenis, 1899-1927
[For basins included ses p. 5}

Year I 41 I v v VI v VI X X X1 XII-A XII-B X0
® 35,36 36 36 36 ¢ 36,37 37 37 437,38 38,+30 | 38,739 38 38 38
o75| “057| asT| resenis| “sals| tesens| 75| eai3| oa73| esi3| eals| ears|  eers
¥ ¢l * ¢J ¢l g
5 82,83 83 182,83 83, 86 8 * 83,84 84 86 85 85 86 85 85
£ 97,98 08 97 | & 98, 99, » 100 99 k93,99 90 100 100 100 100 100 100
» 126,127 12 128 k128,130 | 130,¢131 | »128,131 132 133 | 133,7 134 134 135 135 135
» 167,168 169 170 171 172 | 169,173 174 175,177 | 176,r 177 177 178 178 $177,178
» 203, 204 205 206 207 208 | 208, 209 210 211,213 ] 2127213 213 24 214 214
A2 243 244 245 246 .My 248 249 | 250,7 251 251 252 252 252
262 263 264 265 %6} 267 268 209 | 270,r 271 a1 273 272 272
282 283 284 285 286 287 288 289 290 201 292
302 303 304 306 306 307 308 300 310 311 312 312 812
322 323 324 325 3268 a7 828 329 331 332-A
352 353 354 355 356 357 368 360 381 362-A 362-B 362-C
3832 383 384 3856 386 387 388 389 3 392 393 a4
402 403 404 4056 406 408 0 410 411 412 413 414
432 433 434 4356 436 437 438 439 441 442 443 444
452 453 454 465 - 456 457 468 459 480 461 462 464
472 473 474 475 478 477 478 479 481 482 483 484
502 503 504 505 507 508 510 811 512 513 514
522 5823 524 526 528 527 528 529 531 533 B33
542 543 544 55 546 547 548 549 560 561 ¢ . 552 553 554
562 563 564 565 566 567 568 569 570 &1 . 572 573 54
582 583 584 586 586 587 588 589 580 501 502 5683 594
602 603 604 605 606 607 608 608 610 611 612 613 814
622 a23 6 625 626 627 628 629 630 681 632 633 o34
643 643 644 645 646 647 648 649 650 651 . 652 653 654

e Rating tables and index to Water-Supply Papera 35-30 contained in Water-Su ar?f \; i Loup and Platte Rivers near Columbus, Nebr,, and all tributaries below junction

Paper 39, Tables of monthly discharge for 1899 in Twenty-first Annual Report, P: with Pla
+ James River only. & Tributa.rms of Mississippi from east
¢ Gallatin River. . ¢ Lake Ontario and tributaries to St Lawrence River proper.
4 Green and Guonison Rivers and Grand River above junction with Gunnison, " Hudson Bay only.
* Mohave River only. » New E d rivers only.
# Kings and Kern Rivers and south Pacific slope basins. * Hudson River to Dalawate River, inclusive,
¢ Rating tables and index to Water-Supply Papera 47-52 and data on precipitation, » Busquehanna River to Yadkin River, inclusive. -
wells, and irrlgat!onln Californis and Utah contained in Water-Sup y Paper 52. Tables ¢ Plaite and Kansss Rivers,
of mon discharge for 1900 in T'wenty-second Annual Report, . ' (}mt Basin in Caljl‘omaa except Truckee and Carson River Basins,
issagmkon and Schuylkill Rivers to James River. elow jonctlon with Gila.

‘ Scioto River. . ' 0 Rom Umpquas, and Biletz Rivers only.

IX LAV ‘4261 ‘1114408 HELVA FOVIENS
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- COOPERATION - ' '

Investlgatmn of the water resources of California is: bemg ‘carried
on by the United.States Geological Survey in epoperation with the
State in accordance with ‘dcts of the State legislature, approved
March 16, 1903, March 20, 1905, March 11, 1907, and April 22, 1909,
empowering- the Staté authorities to enter into contracts with the
Director of the United States Geologlcal Survey for the: purpose of
making topographic maps, gaging streams, and surveymg reservoir
sites and canal locations for the conservation and utilization of the
flood and storm waters of the State. The work for the year 1927
was continued in accordance with the usual agreement, through Paul
Bailey, director of public works and State engineer. Additional
funds were provided by the division of engineering and irrigation to
maintain certain stations in the lower Sacramento and San Joaquin
River Basins during the irrigating season. Additional funds for the
maintenance of river-measurement stations were provided by a
special act of the State legislature, chapter 190, statutes of 1925, and
disbursed by the -division of water rights, Department of Public
Works of the State of California, through Edward Hya,tt, jr., chief
of the division.
 The entire expense of the stream-flow mves’mgatlons in the Tuol-
umne River Basin for the Hetch Hetchy project is paid by the city
and county of San Fra,nclsco, through M. M. O’Shaughnessy, city
engineer.

All stations in Los Angeles County are maintained m cooperation
with the board of supervisors and the Department of Agriculture,
represented by the Forest Service through F. E. Bonner, district
engineer, and the Weather Bureau through H. B. Herséy, meteorolo-
gist. The Forest Service pays the salary and expenses of one hydrog-
rapher detailed for field work. The Geological Survey supervises
the work and compiles all stream-flow data for publication.

The stations in the Santa Ana River Basin are maintained in co-
operation with San Bernardino, Riverside, and Orange Counties
through their boards of supervisors. Cooperation is also furnished
by the Weather Bureau in maintaining precipitation stations.

Assistance in the maintenance of river-measurement stations was
furnished by the Southern California Edison Co., San Joaquin Light
& Power Corporation, Pacific Gas & Electric Co., Byllesby Engi-
neering & Management Corporation, Snow Mountain Water & Power
Co., Merced Irrigation, District, Yosemite Power Co., Southern
Sierras Power Co., and East Bay Municipal Utility District.

Many complete records of run-off, gage-height records, and dis-
charge measurements are furnished by various Federal bureaus,
private companies, and individuals who are interested in the water
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resources of California, THis' éodperhtion is acknowledged and ex-
plained in the deseriptiens that precede:the records. :

The work in Qregon:was carried on under.a cooperative agreement
with the State through Rhea Luper, State enginesr. Financial co-
operetion was furnished by the United States Bureau of Redlamation,
the California Oregon Power Co., Fort Klamath Meadows Co., and
Jackson County

DIVISION OF WORK

The data for stations in California were collected and prepared for
publication under the direction of H. D. McGlashan, district engi-
neer, assisted by F. C. Ebert, William Kessler, R. C. Briggs, Charles
Leidl, C. J. Emerson, Jarvett Oliver, Jesse Arnold, B. S. Barnes,
G. H. Taylor, A. C. Swanson, and H. J. Tompkins.

The data for stations in Oregon and for stations on Klamath*River
and Jenny Creek near Copeo, Calif., were collected and prepared for
publication under the direction of F. F. Henshaw and G. H, Canfield,
. distriet engineers, assisted by K. N. Phillips, and by H. K. Smith,

" hydrographer of the United States Bureau of Reclamation. Data,
for stations in Goose Lake Basin and for Long Creek, near Silver Lake,
were collected and computed under the supervision of Rhea Luper,
State engineer, and reviewed, checked, and prepared for publication
by F. F. Henshaw and G. H. Canfield, district engineers, assisted by
K. N. Phillips,

The records were reviewed and the manuscript assembled by Warren
Withee,
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GAGING-SRATION RECORDS
BWRETWATRE RIVEE. BASIN
SWERTWAEER MVER W¥BAN DESCANBO/ ‘CALZP,

Locariow.—8taff gage: in BHL i sec, 25, T. 15 8., R. 3 &, Zmuas.belaw mmwh
of Guatay Creek and 1l4:miles below: Descanso.

Draivaae ArEA~—48.7 square miles, :

Rucorps avaiuaBre.—November, 1905, to: June, 1927. Diacontinued.

ExrrEMBS.—Maximum discharge dm'mg year, asbout 11,200 second-fest, Fabru-
ary 16, determined by slope-ares methad (gage helghb 18 2 fegt) ; minimum,
0.2 second-feot. Qctober 1-23 (gage heéight, 1.41 feet).

19056~-1927: Maximum discharge, that of Februasry 16, 1927, stream: dry

during part of the years. 1910, 19 1 1643, 1816, and 1924.

Rmmxs;—Recorda good About 6. 1 sesond-ﬁoot ia dwerted abeme guge for
irrigation .

’

Daily and monthly discharge, in second-feet, 198627

Day Oct.. | Nov. | Dec. } Jan, | Feb.. | Mar. | Aprs. |

1 U B o 0.6/ 85! 6 |..... 72 28| 18
2 . . .6 85| 6 63 2| 18
B ——————— e ; 20 8 { BBliceen- 40 2 16
R, L1} 8 6.5, 185 58| 28| 15
[ .8{ 8 7.5] 174 58 26| 14
1.3 7.5) 65| 143 30| 14
28| 75| 6 135 48 00 15
.21 7.5] 8 127 45| 45| 15
158 - 7.5 B.ENA86 | ? 281 .16
306- 7.5 685} 11| d8 - 28] 15
s o84 | 13 18 153 67 2| 13
43 15 17 139 5 23| 1
B | 14 52 133 78 2| 11
16 12 ] 454 107 74 21| 10
12 10 1081 67 3| 10

12 03- 20

R R Ve e e « s aam e e e . PN

Month-
Ogtober 0.4 0.2 025 154
ovember..__.. - . .4 .48 8.6
Deestuber. - 306 .6 26.0 1, 800.
18 6.5 9.40 578
hit 72T S S OOON 185 43 b 101 5,640
e 78 a8 51.4 3, 080
Y. ... €0 18 L 0. 1,418
JUBB 124 et vsa s an 16 8 12.1 bidi]
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BAN DIEGO RIVER BASIN: -
SAN IIEGO RIVER NEAN SANIEE, OALIY.

Location.—Water-stage recorder. at head of Mission Gorge, near western
boundary of El Cajon grant, 6 miles west of Santee, San Diego County.

DrAINAGE ARBA.~—375 square miles at 6ld Mission Dam, 1% miles’upstream,

Rucorps avaiLasLE.—May, 1812, to September, 1027 (incomplete): .

ExTrEMEs.—Maximum discharge during year, about 84,300 second-feet Feb~
rys;l'f 16, determined by slope-ares meéthod (gage height, -18.1 foet); praoc-
tically no flow Ovctober 1 to December 8 and June 2510 S8eptember 30 ‘

1912-1927: Maximum discharge, 70,200 second-feet January 27, 1916

(gage height, 25.1 feet); stream practically dry for sevéral months each year
except for & small amount of ground water being forved to surface.

Remarks.—Records good except for estimated period February 14 to March 11,
for which they are fair. Diversions for irrigation above station.- Ga%;s-
height record and results of several discharge measurements furnished by
La Mesa, Lemon Grove, and Spring Valley Irrigation District.

Daily and monithly discharge, in second-feet, 192627

Day Dee. | Jan, Feb. | Mar. ] Apr, | May | June
) S el 0 0.4 03] 288| 2% 81| 1L
2... e oee] O .4 .3 220 70 1L
3een T .4 .3 220 180 5 14
4 - _ 16| .8 .4|1,80| 183 73| 17
5... Lo 4 .4 1,450 | 162 75| 17
6. .8 4 .3 90| 153 71 ?
7 : 14 4 .3 800 142 98| 10
............. 14 Y .2 635 134 193 14
[ 0 .4 2| e00] 131] 138 9
10... oo 287 4 .3| 80| 131 106 4.
.. a7 .8 26| eo0| s3L| o1 28
12. 50| - .4 30| 532 340 7] 26 .
13.....0 8.0 4 43| 404 207 6] B
M. .. 4 L@ 8| L2 fak] 05 49 10
15... L4 L8| 4,910 494 | 308 54 [
18 . 1.4 .81 19,400 458 300 51 3.2
by AR L3 68 7,820 338 | 217 40 4.0
18, ... see] Ld .41 3810 |- 313 168 38 8.5
10 oo mvmmm o ————————— 16 L1 2,080 [f 206 153 38 2.5
2. .. L3 L1 1,450 25| 136 38 28
2. el 7] 1,100 5| 131 40 16
22, 3.6 .4 890 288 | 128 40 L0
P I 26 .3 75 220 | 118 8 .4
.. 2.6 .8 365 206 | 108 37 s
2. e ccrenetccr e ance e e ..l L6 .38 500 198 98 20 0
7
B cirnmren e e mnnaas Le| ..8| 0 | 8/ | 24} 0
2.... L4 .3 240 103 80 27 0
28B.... - 3.1 .3 205 168 84 32 [}
2... .8 P ) PO, 171 86 84 1]
30... .7 .3 420 81 27 0
3100 £ .3 305 18
Month Maximum | Mintmum | Mean Raunm-o&én
December. 267 1] ' 10.7 6;; s
January. . . ;
FODIUAIY o ovmcccinnncnnnnnnann 19, 400 211 88,800 -
arch 1,820 168 478 %, %
April 840 81 176 10,
BY ucennemammenbe 193 18 60.4 3,710
TNB . cvvrsmcmccnsamcsenmmscraeansassancennnne 28 0 7.98 474
The year. 19,400 0 184 128, 000

Nore.~No flow infmonths omitted.
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SAN DIEGUITO RIVER BASIN
SANTA YSABRL CREEK NEAR MESA GRANDE, CALIV,

LocarTioN.—Water-stage recorder in NW. ¥ sec. 21, T. 12 8,; R. 2 E., at Suther~
land dam site, 1 mile below Butherland, 1% miles sbidve Bluck Canyon Creek,
and 4% miles southwest of Mesa Grande. ‘ ‘

DRAINAGE AREA.—53.4 square miles. ' 7

Rucorps avaiLasLe.~—December, 1912, to Beptember, 1927,

Exrremes.—No information for this year. e

1912-1924: Maximum discharge, 21,100 second-feet January' 27, 1916

ga%e height, 11.0 feet}; stream dry October 1-2, 1918; August 12-29

uf ember 6-13, 1914; July 6-14 and July 23 to Beptember 30, 1921; a

July 1 to September 30, 1924, i :

RmMABxe.——-—Monthlg)run-oﬁ in acre-feet furnished by San Diego County Water
Co. and Water Department of city of San Diego.

Monthly run-off, 192627

Run-oft Run-off Run-oft
Monith in acre- Month in acre- Month in acre-
foet feet ) ] foet,

xEgas
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LocaTioNn.—In NW. }{ sec. 18
southwest of Escondido.
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SAN.DINGUITO RIVEH-AT LAKE BOPGES, QARIF.!

DRAINAGE ARRA.~290 gquare miles.
Rucorns AvaiLaBobR.—January, 1916, to Se%tember, 1927.
Remarks.—Diversions for irrigation in San
also pumping from wells along river. Lake Hox
and gaging station formerly maintained. at dain site was abandened,

ing table, furnished by eity of San

D

, T.13 8, R. 2 W,, at. Lake Hodges Dam, 5 miles

ual Valley above Lake Hodges;

es. Dam completed in 1919

andk other data from which inflow is computed.
Inflew of San Dieguito River to Lake Hadges, Calif., 19€5-26 aml; 1828-27

Follow-
iego, gives monthly storage in reservoir

Storage in acre- Decrease durln% month |
feet (aore-leet
- Inﬂo;v itn
Increase Net acre-lee
End of e
or Draft | evapora- L“k“'-_ﬁ
month | goerense tione | °FSP
s 1025-26
O A N I 71
November. . 21,835 i nl- n
December. 21, 478 ~368 39 ~84 | 41 45
January. 20, 965 —508 36% -2 |- 4 (/]
February. 23,338 | 42,378 MW 413 3 2, 488
g = ol | +nie| 64| Tae| wmas| soim
P

May ;3,‘375 720 7id | —852 501 1,147
June_ . J T 1T g 070 | 1,308 566 | —707 10 0
July.. 36,851 —1;510., . . 641'[ < -iRT8: [ 5
Atigust, 85,824 | —1,227 507 -709 4 8
Beptember_ . eeiamem——— 062 | —1,262 596 —841 3 0
ThE YA e o oo e emman e 34,348

Septemb 190621 34,062
or ————
ctober. el 32,840 | -1,113 526 —~488 4 [
November.. . 33,242 =707 498 -148 3 Q
33,680 | 1,438 248 4478 4 1,210
Jonusry... ,260 | 4580 249 —32 3 864
February. 33,085 | +3,806 199 +912 | 123,540 830
March. 38,260 | -+108 0 460 | 15,032 15,167
] ﬂ)rﬂ ................. 450 | 1,190 ol ~348| 6657 8,108
ay mdmem—aemasem— e m————— 39, 170 — 250 - 200 -~573 2,508 3,801
TN e ———— 700 —470 592 —078 a 881
July.. PO 37,081 | -1,609 710 —833 2 0
A 40| -1,811 70 -800 4 0
Beptember. 33,926 | —1,404 776 ~620 4 ]
The year 158, 699

* Net evaporation equals gross evaporstion minus rainfall,
Nore.~Inflow equals incresse or decrease in storsge, [plus draft, net evaporation, and leakage.
1. Piblishied’ss “San Tieiito River Hokr Sk Borfdrdo Calits 10160807 4ia aet« SHntTs igtitto River

near Eseondido! Calif.,’” 1921-1028.
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S84AN LUIS RREY RIVER BARIN
SAN ‘LUIS BEY RIVER AT TAKE HENSHAW, NEAB ME8A GRANDS, GALIF.
Locarion.—In NW. ¥ sec. 10, T 11 8., R. 2 B, at Henshaw Daa, 5 miles north

of Mesa Grande.

DRAINAGE AREA.—209 square miles at g
RECORDS avalLABLE.—Qectober, 1911, to
Remarkgs.—No diversions above station.

ing station 1 mile below dam.
mber, 1927.
ke Henshaw Reservoir was com-

15

pleted in 1923, and the gaging station formerly maintained 1 mile below the
dam was abandoned. The following table gives the inflow of San Luis Rey
River to Lake Henshaw as computed from storage data on the lake. Com-
plete record except inflow furnished by San Diego County Water Co.

Inflow of San Luis Rey River to Lake Henshaw, near Mesa Grande, Calif., 1886-87

v

Btorage in acre-foet Decrease during
month (acre-foet)
Nestucts
Increase Net .
End of
or de- Draft | evapora-
month crease tion
September. 3, 025
October_ .. e emmmm e 13,811 Y —414 0 548, 134. 4
November. R 13, 847 436 50 +131.0 172.0
December. 15,080 +1,533 0 —530. 1 978.9
January. : 15,801 4311 0 -+78.7 2387.7
February__ - 84, 907 -89, 516 368.4 | —~3,240.86 1 66,6348
March . , 806 +8, 0 —237.2 8, 660.8
April. . 97,378 +38, 573 0 48853 | 4,488.3
8Y.-- 97,834 +456 0 +1,608.0 2.975&0
June. o 98, 613 —1, 221 1.2} +1,0080.0 2
July.... 04, 212 —2, 401 2418 +2,815.5 655.8
ugust. .. ______ 90, 419 —3,793 | 1,747.¢| 42787 868.8
Reptember. 86,864 ~3,566 | 1,757.4 | -2,060.8 27L.8
The year._.... - eee| 472,939 | 4,121.2 | 4-B,787.2 | 85,B47.4
s Net evaporation pguals gross eva) tion minus ralofall.

§ Inflow computed hy engineers of U, 8, ‘Geological Survey. These figures do not agree with inflow a8
computed by the 8an Disgo County Water Co, as its computations gre torrected for conserved evapors-
tion in accordancs with a provision in the contract with the Escondido Mutual Water Co.

Nore.~Inflow equals increase or decresse In storage plus draft and net evaperation,
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SANTA MARGARITA RIVER BASIN
TEMECULA CREEK AT NIGGER CANYOKN, NEAR TEMROULA, OALIF, '

LocarioN.—Water-stage recorder on Pauba land grant, at upper end of Nigger
Canyon, 10 miles east of Temecula, Riverside County. Arreyo Seco
enters from left above gage. .

RECORDS AVAILABLE.—January, 1928, to September, 1927,

ExtrEMis.—Maximum discharge during year, about 17,100 second-feet Feb-
ruary 16, determined by slope-area method (gage height, 19.5 feet); mini-
mum, 0.9 second-foot August 20.

1923-1927: Maximum discharge, that of February 16, 1927; minimum,
0.8 second-foot September 30, 1924,

REemarks.—Records fair. Gage-height record and results of most of the dis-

charge measurements furnished by Vail and O’Neil

' Daily and monthly discharge, in second-feet, 1926-27

’

{
Day Ost. | Nov. | Dee, | Jan, Feb. Mar, | Apr. | May | June | July | Aug. |Sept.
2.1 2.2 2.8 5.5 5.5 29 271 1 4.8 2.1 1.8 2.6
2.2 22} 28| &5 55 27 2 1 26| 21 21| 28
2.1 2.3 2.3 5.8 5.5 38 19| 10 4.8 2.3 2.1 2.3
1.9 2.3 6.5 5.5 2] 83 18] 10 2.9 2.3 N 2.1
1.9 2.3 4.8 8.8 7 48 6] 10 2.8 2.8 21 1.9
2.0 2.3 4.0 5.5 5.8 38 15| 10 1.7 2,0 21 2.1
1.9 2.3 4.4 5.5 5. b 38 151! 13 2.1 3.2 21 L9
1.9 2.2 4.6 5.5 5.5 31 15| 12 4.0 3.2 2.1 L7
1.9 2.1 [ 5.5 5.6 34 18 9.5 4.4 3.2 3.2 1.9
19 21 5.5 5.5 5.5 87 17 ] 8.5 3.5 3.2 1.9
1.9 2.5 4.6 6 - 6.5 27 4 4.0 [:] 3.8 29! L9
18 2.7 4.6 [i] 6 25 21 8 5.5 2.9 2.9 2.3
1.9 2.6 4.4 8 8 24 20 7 3.8 2,9 2.9 2.3
1.9 27 4.0 8 75 24 20 7 2.3 2.9 2.9 2.3
1.9 2.7 87| ,6.5] 3320 26 19 6.5 4.8 2.6 2.9 2.6
1.9 3.0 3.5 6.5 12,400 28 18 7 4.8 2.6 2.8 2.9
19| 80| 35| 68| 1,20 2% 16| 8 41 267 21 2.3
2.0 30 3.9 8.5 300 2 14 8 4.8 2.3 L9 2.5
a1 2.8 6.5 8 118 20 15 7 5.5 26 Ly 2.7
22 3.0, 56 &5 95 28 12y 7 44 23 15| 29
2.1 2.8 8 i3 72 23 12 7 4.4 21 L8 2.3
a1 3.0 7.5 7 63 28 14 [ 3.8 26 1.7 2.8
2.0 2.8 8.0 8.5 53 8 18,1 &8 3.8 2.8 L7 2.8
2.0 3.0 8.6 8 46 20 14 4.8 3.5 2.8 L6 2.9
21 2.8 H [ 41 18 15 4.8 3.3 23 21 2.6
2.1 2.8 7 6.8 42 18 14 4.8 3.2 3.2 1.9 248
2.2 3.9 6.5 6.5 35 14 127 .38 3.0 2.9 2.1 2.3
2.2 3.0 6.8 [} 30 15 12 3.8 2.9 21 2.1 2.3
2.2 2.8 6 [ N SR 14 13 4,1 3.2 21 2.6 2.3
2.2 2.7 5.5 [ 20 PO 45 10 4.8 2.6 19 2.6 2.4
2.2 5.5 5.8 32 6.5 Le 2.8 e
Ruoo-off in

Month Meximum | Minimom { Mean acre.feet
2.2 1.8 2.02 12
3.9 2.1 2.66 158
8.5 2.3 5,21 320
7 5.5 5.92 364
12, 400 5.8 842 35, 700
53 14 27.8 1,710
27 10 18.3 970
13 3.8 7.24 445
6.5 L7 3.85 9
3.8 1.9 2.59 159
3.2 L& 2.24 138
BT e a———— 2.9 1.7 2.35 140
The year. oo cecccecmeeem 12, 400 L5 55.8 40, 500




L o BANTAM \ RIVER BABIN, . "

TEMECULA CREEK AT RAILROAD CANYON, NEAE TEMEONLA, CALIV.

Locarion.—Water-stage recorder on Temecu