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THE OVERFLOW OF COLORADO RIVER
INTO SALTON BASIN.

COMPARISON BETWEEN 1891 AND 1908, A3 AFFECTING THE RESPONS-
IBILITY OF THE CALIFORNIA DEVEIOPMENT COMPANY FOR DAMAGE IN-
CURRED.
-By-
James D. Schuylsr,
Consulting Engineer.

C. R. Rookwood, C. o3
Consuiting Engincer, California Development Co.,
Los Angeles, Calif.
Dear Sir:

In oomplience with your request, I have made a study
of &ll available deta for the purpose of determining approx-
imetely the volume of wator which overflowed the benks of the
Colorado river in FKexico, a portion of which reached +ho Sal-
ton Bagin in the year 1891, prior to the construction of the
Imperiael Canal or the existence of any works of diversion
from the river, as compared with the volume of water which,
in the year 1905, probably would have overflowsed the benks
and flooded the Salton Basin had there been no rtificial

works in existence, and no break in the banks.
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Following is a genoral summary of my conclusions in the
natter:

PREMISES .

In moking my compubtations of overflow, I accepl your
statement of conditions es having boen satablished and agreed
upon a8 facts, to wit:

1. That in 1891 the stege of the river at which over-
fiow began was when the gage at Yuma indicated a height of 122
foct sbove sca level (22 feet on the goge ) .

2. That in 1905, owing to the deposit of eilt upon the
pemks subsequont to 1891, the stage of the river at which a
gencral overflow of the right bank began, was when the gege ab
Yums, indiceted & height of 123 feet.

3. That Salton Basin filled 1n 1891 to a depth of
4.03 LIt.

THE FLOOD OF 1891.

The Southern Pacific gage record kept at Yume from 1878
+o 1891 shows that with the exception of six days in Harch,
1884, during which the wabter rose sbove the stage of overilow,
the high stage period when overflow could be anticipated was
oonfined to a few weeks in lay and June, or June and July. The
romsinder of the yoar the river was always confined to its mor-
mal bed. The exceptions to this general average condition
appear to have been caused elmost invaxiably by unseesonal and
unusual storms on the wetershed of the Gila river, bringing

down extrsordinary floods. Then these ceme in conjunction with
£loods in the Colorado sbove the mouth of the Gila, the result-

ent rise was generally followed by & more Or less prolonged
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overflow of the bamks of the river in Mexican territory. The
extreme high water in 1891 began Februery 234 and ended iarch
1st. In these seven days the total discharge of the river

was approximately ss follows:

Date. Gage . sfgégf. Acre~foet.
Feb. 83, 191, 128.5 77,800 165,600
LY 125.0 45,750 91,500

LY 125.5 50,050 100,200
" 26 127.2 65,300 130,600
" gy 133.2 101,000 | 202,000
n g 128.1 73,900 147,800
Mer. 1 123.9 36,400 72,800
Totel - - - . 300,200

The normal flow of the stroam at the gage height of 122
Was aproximatoly 19,000 cuhic feet per seconda. I assume thgt
this smount wag constantly passing down the channel below the
overflow during the period of "glop-over." This discharge
bast the overflow section could not well have been more than
the normal fiow at that gage-height and might have been some-
what less, due to the well known tendenoy of rivers to drop
their losd of sediment in the mein channel and thus reduce
its cross-gsection immediately below g crevasge, or‘a section
of the stream where extended overflow occurs. The distance
in which the overflow dceurs is from five o eight miles, ag I
underatand the situation, and while the depth in the channel
et the upper end of this overflow section was naturally mueh
higher than the normsi (i.0., with Yums gage at 1282) when the

overflow reached any considerable amount, at the lower end,
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where the overflow ceased, the height could not at maximum
flood hove been much if any in excess of the normal before any
water was overflowing. If this reasoning is corresct, the
amount passing down the channel below the overflow passage
during tho seven days was approximately 266,000 acre-fest. This
deducted from the totel discharge of the river in this period
leaves & Lotal of 634,000 scre-foot ag the volune of water that
left the river and passed down towerd Sslton bagin.

The evidence is that this water did not meke its appoar-
ance ir the Salton basin until June, but was impounded in
natural basins or ponds along the 0ld Alamo river channel,
formed by sand dunes that had blown into and acropss the channel,
croating dams of sufficient height to hold the water tempor~
arily in lakes of considorable size. When the subsequent
rise in May occurred, the wabter rose in these ponds unfil
finally the send dams gave way, letting the water flow down
into Selton basin.

in 1891 the record of the Yums gage showed that the river
was above the 122 ft. mark for b8 deys in all. During that
period the estimated total discharge of the river wae 3,946, 000
acre-feet, of which I estimate that the discharge passing dowm
to the Gulf was approximately 58,000 acre~feet per day, or a
total of 2,204,000 acre-Ffeet. This deducted from the total
digcharge of the river, leaves 1,702,000 acre=feet as the
probaeble total quantity of overflow.

I have been informed that the Sslton basin was Filled *o
e depth of 4.03 feet in 1891. The area at bottom is approx-
imately 150 sauare miles, and at & height of 5.8 Peet sbove
bottom,or elev~-275, the sres is approximately 160 squere
mileg. From these arees I compute the volume of the basin
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Lo the depth of 4.03 foet at 595,800 acre-foet. To Ffill up
the dry soil of the lake bed would have required at least

six inches of depth, and possibly a foct or more. Adding gix
inches of absorbed water to the apparent filling of the basin,
would meke the total discharge into the basin that season
about 443,000 acre-feet. This eamount deducted from ths total
overflow as computed above, would indicate & loss in transit
from the river to the Salton sink of 1,260,000 sore~feet,
which is represented by the evaporation and soakage in the
channels, sloughg and ponds dquring the season, Much of

this must have been absorbed in the sand-dunes along the

Alsmo,

IEE FLOODS OF 1905.
The total discharge of the Colorado rast Yumo in 19056

ves 19,710,000 acre~feet, am reported by the United States
Geologicel Survey (Weter Supply shd Irrigetion Pqﬁer No.177.)
The normel discharge of the river is about 9,000,000 scre-
feet per anmm. The year 1905, therefore, gave = discharge
more than doublé the normal. During this year the river was
above the overflow stage during 129 dsys, =2s follows:

Month. Ho.of days Totel scre~feet

Overf{low. Discharso.

Januery 1 Ebk, 000
Fobruary 11 1,Q13,900
March 27 2,944,720
April 14 1,430,460
liay 31 2,593,000
June 30 4,550, 000
July 10 884,140
November e 330,400
December 3 309,440
129 14,111,000
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The discharge of the Colorado with thse Yuma gage at elev+123
(the point where ovarflow pegan) {luctuabted in 1905 botween
30,000 and 52,000 sec. Lt. I assume thet during the 129 days
of overflow the volune passing down to the Gulf had there been
no break in the benk, and conGitiong remsined normal, as they
were in 1891, with the cxzeeption of the silt that had been de-
pogsited on the lend adjacent to the river, would have been
an average of 32,000 cubic fect per second, meking a total of
8,256,000 acre-feet passing to the Gulif, and 5,855,000 acre-
Peet overflowing the west bank and passing downward towerd
the Salton basin.

Incsmuch &8 this water wonld have had a freer and less
obstructed pascage through to Salten sink than in 1891, as
there wore no sand dems across the Alamo channel in that
year to create retardéing ponds, the loss in trangit wouid
have been less then that in 1891, which I estimateld &b
1,260,000 acrc-fcet. It would probably be counsexrvative to
estimete this loss at 350,000 acro-feet, considering the
Pact that the rains of 1905 saturated the land more or less,
and less water would have been absorbed, and the cbacnce of
ponds that existed in 1891, This 550,000 scre feet dsduct-
0d from the total overflow of 5,855,000 acre-fect would
leave & balance of sbout 5,500,000 acre-feet as the guantity
which in 211 probability would have found its way to the
Selton Bagin in 1906. '

From the fmet thet there were unusuelly hoavy rains over
all that region in 1905, the lamd foerming the floor of the
bssin was well soaked up, and would have absorbed but

1ittle if eny of this discharge, although during the period
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of overflow there would have been & constant lose by evapora-
tion to lessen the probable depth vhich the water would have
reached. ithout teking this eveporation loss into account
the depth of water in Salton sea by the ond of 1905 would
have been approximately 35.8 feet. The evaporation msy have
been sufficient to have kept this depth to about 30 feet
(elev-260.8 £t.) or posslbly somewvhat below.

ACTUAL FILLING OF SALTON BASIN IX 1905.

The record of the rimpe of water in Salton Besin in 1905,
a8 kopt by the Southorn Paeific R. R. recorder, shows a rige
of 7.1%7 feol up to June 1lst from elev-280.8 to -273.63. At
this level I compute the capacity of the basin at 6064350 acre-
foat. Between Junelaigid Jomuery 4th, 1906, the rise was bub
16,63 feet, to elev-257, at which e the contents of the
bapin were 3,045,000 scre-feet.

The effect of the levee along *1gl Canzl was %o
actually protect the velley from the heaviest part of the
overflow, up to about July 1lst, ss the actusl f£iliing of the
bagin up to thet date was orly about 932,000 acre-feet,not-
withstanding the fact that the computed volume of overflow
up to that time whfich would have reached the basin in large
part without the existence of thesc levees, was 5,291,000 acre~
feet. Until the crevasse widened and the entire river was

turned into the basin, the volume of filling in the basin wes
comparatively small, only about 9.8 feet in depth, wvhere it

cul ave been over thirty feet deep by July 1, 1905, had
the levees and cangl not been in exigtonce.
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