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BOULDER DAM
IN ITS TRUE MEANING,

There are those, to be sure, tc whom Boulder Dam will
mean nothing more than a dam higher than any other dam in
the world, a great many millions of tons of water, and a
great many millions of bags of cement - & construction
feat for which our engineers are to be commended. But
there are others to whom Boulder Bam means an intangéble
something which cannot be measured id cubic feet - some-
thing which caused citizens in every town along the banks
of the majestic Colorado River to ring bells, fire can-
nons, and meet in public halls to testify to their joy
end relief when news came to them that President Calvin
Coolidge had signed the Swing-Johnson bill, committing
the Government to provision of $16%,000,000 for the con-
servation and use of the waters of the lower Colorado.

For to these people Boulder Dam means the protection
of their homes and families, the crops that are their
livelihood; to them it means relief in the dreaded per=
icde of drought, protection in time of flood. It means
the development of the entire Southwest, the building
of a vast region, the reclamation of desert areas; it
means the springing up of cities, the hum of commerce

and tradee.
' Lucy Salamanca

(In Washington Post,
January 12, 1930).
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BOREWORD

This study has been made with the object in mind of
tabulating and charting the power possibilities that would
exist at Boulder Dam consistent with flood control, irre
igation, and domestic use. The writer realizes that the
Bureau of Reclamation engineers, and athers, have made exXw
haustive studies of this project for many years, and has
based his study principally upon the results of their work.
For his own benefit, however, and possibly that of others,
who may be so interested, the writer has attempted to come
pile these results under one cover; with a complete outew
line of how such a power study would be made,

Altho Bureau of Reclamation data has been used pree
dominently thru out, the final results seem to be at vare
ience with theirs; probably because other assumptions were
ﬁade as to evaporation, river losses, water duty, etce.

This was done in several cases where there was wide vare
iation between different reports. Others were chosen in an
attempt to show the worst possible condition or else an
average of several reporté may have been taken,

The writer wishes to express his sincere thanks to
the following men for kind personal aid rendered guring the
study: Dr. Blwood Mead, Mr. R.F.Walter, and Mr., R.M.Priest,
all of the Bureau of Reclamatiom; Professor Franklin Thomas,
head of the Civil Engineering Department at CeI,Te; MreleJ,
Dowd, Chief Engineer of the Imperial Irrigation District.

Financial status being rather low at this time of the
year, the writer has had to type his own work, and trusts
that errors in spelling and English will be overlooked.

Thomas H.Evans
Pasadena, June 8, 1930.
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PART I

RECONSTRUCTION OF THE COLORADO RIVER.

A power study consists essentially of knowing the a-
mount of river discharge at a cefain point along its course.
In order to arrive at this, however, the investigator must
have at hand a mass of data concerning past stream flows,
river losses, flood control features, and withdramals for
irrigation, if such exist. Accuracy of results, of course,
depends upon accurady and length of time for which hydro=-
graphic data has been obtained,

It was not until 1902 that the Bureau of Reclamation,
formerly the Reclamation Service, established a gaging sta=
tion on the Colorad River at Yuma. Therefore,it is apparent
that studies made on this river are of doubtful accuracy,
gince a twenty-eight year hydrographic‘record is relative-
ly short. Previgusto 1902, when the Yuma records start, there
may have occurred a relatively dry period of years which
would be of value in the record.

Some authorities claim that rainfall, and comsequently
river flow, occurs in cycles of wet and dry seasons of,
roughly, eleven years duration. Others disagree with this,
claiming the existence of cycles of twenty or more years.
Both of these theories seem to hold for different areas, and
since the watershed which the Colorado River drains is of
such magnitude it is problematical of what length the wet an

dry cycles might be.
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Be that as it may, it is certain that the official Yuma
records do not contain an important period occurring previous
to 1902, Some more or less reliable estimates of these run-
of fs have been made in order to include part of it in the
investigations. We are exceedingly fortunate if the thirty-
one year record we now have is a true representation of fut-
ure periods of such length, for it is upon this that all
succeeding computations are based,

Two different periods have been chosen for investigation,
the conditions in each of which will doubtless affect diff-
erences in reservoir regulation. The first, hereafter called
Case I, assumes that the Boulder Dam was completed at the
beginning of the period of record and operating under con-
ditions of 1930; while the second, Case II, considers a per=
iod in the far distant future when full development will
have occurred in both the Upper and Lower Basins, Case II
also assumes additional evaporation losses flue to the com-
pletion of more upstream reservoirs.

In the next few pages the outline of klivestigations une
der conditions as existing in 1930 will be made. This is done
using as basic data the twenty-eight year period of river
flow at Yuma.

What is desired is the flow at Black Canyon if the irre
igation development and transmountain diversions in the Up-
per Basin had always been the same as in December, 1929, It
should be here noted that "Upper Basin® is used in a differ-
ent sense from that of the Seven-State Compact, which in-
cludes the watersheds only to Lee's Ferry. For the purposes

of this study it will include all watersheds up to Black
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Canyon, since all development above this point must be
treated as a unit. Wherever Boulder Dam or reservoir is
used in this paper it should be taken to mean that at Black
Canyon, since this is to be the actual location of the pro-
iect,

In order to find the present and future irrvigable
acreage in the Upper Basin several reports were used and a
comparison made, as shown in Exhibit I. It should be noted
that LaRue and Weymouth agree precisely as to future acre-

age, altho they disagree slightly on that in 1922.

Upper Basin Irrigable Acreage.

Acres in thousands.

Report Present Future
Total Difference

LaRue, 1922

W.8.#552 1, 500 4, 240 2, 740
"Development

of Imperial

Valley", 1920| 1, 470 3,930 2, 460
Weymouth,

Vol,II, 1922 | 1,450 41190 2, 740
UeSeG.S,.,1922 | 1, 360 3, 600 2, 240
Averages 1, 470 4,120 2, 650

EXHIBIT I
All of the values given seem to check within reason-
able limits. Those of the U.S.G.S. are for only three of the
tributary basins and check if the acreages for the smalle
er basins are included,
For the final analysis the figures from W.S.#556 were
used, as were those for the rates of acreage increase since

the beginning of the period}

lw.s.#556, P.109
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In order to bring everything up to date(1930) an in-
crease in acreage from 1922 the same as that for the pre=
vious eight years wws assumed. This gave a figure of
1, 780.000 acres of land irrigated at present in the Upper
Basin.

Another source of withdrawal upsgream are the trans-
mpuntain diversions into the Salt #ake and Mississippi re-
gions, These increased from 1,000 acre-feet annually in
1906 to 115,000 in 1922.1 Assuming a similar increase to
1930 gives 160,000 acre-feetbso diverted.

Now we must interpolate between the values given in
W.S.#556 in order to obtain the probable acreage irrigated
during each year of the period. Since monthly data is wanted
the area will be assumed as constant thru out any one year.
These data are found in Table III in the Appendix.

In order to arrive at figures for the total diversion
for each month of the period a fair water duty must be obtaine
ed., The duty in the Upper Basin has been variously estimated
from 1.25 to 1.54 feetbper acre per year, and averages about
1.40., In order to make a conservative estimate a value of
1.55 will be usede This is close to that used by Mr.E.C.
LaRue,2 and his values for monthly duty are used with a
change in the figure for March. He assumes a return flow of
05 acre&feet vs, 0.00 used by the writer. Exhibit II gives

the duty by monthse. The negative quantities are return flows

1. W.S.#556
2, Ibid.
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from areas in the wetter months of the year. The algebraic

total for the year is 1l.55 acre-=feet, however.

Monthly Diversion in Acre=Feet per Acre,

Diversion Return Net

January 0 0.09 ~0.05
February 0 0,05 -0,05
March 0 0 0 (change)
April 0.2 0,05 0,15
May 0.4 0.1 0.3
June 0.7 0.2 0.5
July 0.8 0.3 0.5
Augus‘b 006 0.3 0.3
September 0+3 0.2 0.1
October 0 Ol =0el
November 0 0.05 ~0.05
December 0 0.05 ~0.05

3.0 1.45 1.55

EXHIBIT II

Now all that is necessary is to multiply the acreage by
the monthly water duty and the total monthly diversion, or re-
turn for irrigation is obtained. To this must be added any
transmountain diversion for the month. In order to obtain this
monthly data tha yearly totals were divided in the same ratio
as thatestimated for future transmountain diversion.1 This dive
ision is shown in Exhibit III, The original table was for 1922,
however, and corrections have been made to make it applicable

to the future period following 1930.

Estimated Future Depletions in Upper Basin,
Acre-~feet in thousands,
Irrigation Diversions Total
—-— out of basin

January 20 20
February 30 30 EXHIBIT III
March 50 50
April 315 315
May 1,030 22 1, 050
June 1, 465 148 1, 605
July 585 75 660
August 165 32 195 |1l¢Development
September 40 19 55 of Imperial
October # 36 16 # 20 Valley, "
November # 47 7 # 40
December # 10 # 10

3, 610 317 3 910
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The total diversions, or returns, are given in Col. 3,
Table III. The difference between these and that used in 1929
gives the correctidl. to be subtracted ( or added’) to the old
stream=flow record for that particular month., These corrections
are shown in Col. 4, Table III, and are of constantly décreas-
ing value since 1899,

If these corrections are now applied to the hydrographic
records of the river, as obtained from the Bureau of Reclam-
ation, it will have been corrected at Yuma for all upsgream
diversioné in Case I. Since other corrections must also be
applied to the records those just determined will be used
later as shown in Table IV, Appendix.

In order to obtain a reconstructed river at Black Canyon
flowing under present conditions several other corrections are
nesessary between Yuma and Black Canyon., Since the Yuma re-
cords contain the flow of the Gila River, these must be sub-
tracted. Dhversions are also made at the Laguna Dam, ten miles
above Yuma, for use on the Yuma irrigation project of the
Bureau of Reclamation, in Arizona and California. These are
of considerable magnitude and must be added to the hydrographe-
ic record Another addition must be made for the losses on the
river between the Laguna Dam and Bilack Cenyon wwhkich occur
due to evaporation and irrigation diversions for the Parker
and Blythe projects.,

The first item, flow of the Gila, has been accurately
tabulated since 1903 by the Bureau and is shown in Table II,
Appendix., The diversions at Laguna have been obtained from the
Bureau's Yuma office for the entire period for which the preo=
jedt has been in operation. Altho this was given in yearly
amounts the monthly totals have been assumed as proportional

tc those of 1929, shown in Exhibit IV,
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Laguna Diversions for 1929
in Percent of the Total.

January 7s2 July 9.2
February 6.8 August 8.9
March 8e6 September| 7.4
April 8.6 October 8.7
May 8.9 November 8.3
June 8.8 December | 8.6

100.0

EXHIBIT IV

The river losses between Black Canyon and La.guna is an
item subject to almost pure assumption. The evaporation losses
are caused by periodic overflowing of the river banks below
the_canyon sectdon exposing huge surfaces to the sun's rays.
This varies greatly, of course, with the magnitude of the flood
crest passing at thewtime. Tne part of the loss due to ben-
eficial consumptive uses can be fairly accurately determined.
This item of loss between ©lack Canyon and Laguna will be the
same for both Case I and II, since all ultimate irrigation
uses will draw from waters now wasting by evaporation on the

flooded lands.The Bureau has estimated 865, 000 acre-feet as

4 2

the total annual loss™ and uses a figure of 900,000 acre-feets
The writer has chosen the latter as best adaptable to this
study, Mr.M.J.Dowd, Chief engineer of the Imperial Irrigation
District, estimates a loss, including reservoir evaporation,
of 1,240,000 acre-feet yearly between Laguna and Leet's Ferry.
By subtracting from this the item of reservoir evaporation,
one arrives at a figure which checks closely that of the above,

if allowance is made for the much greater river length taken

by Mr. Dowd.

1.Senate Doc. #186, P.82 2,Ibid., Tables 8,13,14
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In order to, obtain the monthly losses an assumption has
been made that they are in approximately the same ratio as the
average monthly river flows, shown in Table I, Appendix, Irr-
igation losses do not necessarily occiir synchronously, but
probably do in this case, since Yuma and Imperial diversions
are heaviest during the time of greatest average stream flow.

Table I shows that the average river flow for the six
months period from Ugreh thru August is 75% of the average
yearly total. The average June flow is also seen to be 33% of
this, or 25% of the yearly total. The final calculations as to
the amount of loss attributable to each month is shown in
Col,3, Table IV, Appendix.

Table IV also gives a record of all river losses under ca
Case I, and by subtracting ( or adding ) these to the corr-
ected Yuma records from Teble III, we obtain the reconstructed
river at Black Canyon, Col.b.

Since the U.S.,R.S. records only extend to 1902 those of
Mr, LaRue in W.S#556 were used for the period 1899-1903.
These were for flow at Hardyville which is only 150 miles be-
low the canyon and hence need correction only for upstremm
diversions,

By now plotting the successive accumulations of the re-~
constructed river flow at Black Canyon one obtains the cumul-
ative mass curve shown in Plate I. This gives graphically the
todal mass in acre-feet which has passed thru Black Canyon
since the beginning of the record.The data from which this

was plotted is in Col.7, Table IV. From this mass curve the
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reservoir regulation can be determined graphically for pres=-
ent conditions, as will be explained later,

In order to determine what equated flow and powér may be
expected in the distant future another curve musy be plotted
with corrections for further Upper Basin diversions and losses.

The average of all reports in Exhibit I shows an ultim-
ate increase in irrigated area in the Upper Basin as 2, 650, 000
acres, This figure, and a water duty of 1.5 feet per acre,
gives 3,925,000 acre-feet additional diversion per year. The
additional transmountain diversion is estimated at 360,000
acre~feet per year. The reports used, however, were for 1922,
and so far all calculations used have been based on 1920 cor=
rections, with the increase assumed as 250,000 acres between
1922 and 1930. Thus the additional diversion is ( 3,925, 000
#360, 000~ 375, 000) or 3,910,000 acre-feet per year. This is
split into monthly diversions as shown in Exhibit III. The
reason that less return flow will be realized in the future
is that the majority of the new lands to be developed are at
much greater distance from the stream and any return is ime
rrobable,

With ultimate future diversions established the cumul=
ative masses have been calculated and entered into Col.2,
Table V. By subtracting these from the present mass at Black
Canyon we obtain the net future mass that will probably exist
at Black Canyon, Col.4, Table V. This has alsc been plotted on
Plate I and is shown as a broken line of much less slppe than

that for present conditions.
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USE OF MASS DIAGRAM TO DETERMINE RIVER REGULATION.
This is based upon the fact thatithe slope of any line in
the mass curve gives the flow in second feet, if divided by the

proper constant converting acre-feet to second feet., Slope

~total ordinate _ _acre-feet
total gpeissae months

equals o If we now divide by 60
the number of second-feet continuous flow over the period is
obtained. Thus with the mass diagram plotted, and by properly
adjusting to it a sloping straight line, a regulated flow is
obtained which should satisfy all conditions necessary to the
operation of the reservoir for flood control, irrigation, and
power.

If during a low period of actual river flow it is de=-
sired to utilize the impounded waters to supplement this, the
resulting flow is obtained graphically by adding to the end
of the period of slack flow, Feb.,1905 or Mar.,1906 on Pl. I,
an ordinate equal in acre-feet to the portion of the reservoir
capacity available for this purpose. If a straight line is
now drawn from the end of this ordinate tangent to the curve
at the beginning of the low period the slope will equal the
equated flow resulting from such regulation.

At the point where the ordinate was constructed, of
course, it was assumed that that much of the total capacity
has been drawn off. The ordinate was erected at the end of
the period, however, and from then on the rate of river flow
becomes greater than the slope of the straight line; thus
more is entering the reservoir than leaving. At the point

where the continuation of the straight line cuts the river
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flow-curve the reservoir has been again filled to the max-
imum level.

Before actually attempting to plet the equated flow line
it is necessary first to determine the amount of water in the
reservoir at the beginning of the period; the amount nec=-
essary to be kept gbsolutely dry for flood control; and the
ninimum head allowable for the best power development,

Bureau of Reclamation estimates give eight years for the
total construction period on the dam and appurtenant struc-
tures. Five years of this will be consumed in the erection of
appurtenances and only three in the actual construction of the
main mass of the dam. Thus water can stored during erection
but for the last three years only. In order to use the worst
possible conditions a three year dry pericd was assumed to
exist just previous to the completion of the dam in 1899, altho
this_was not actually the case. The three year period was asw
sumed the same as the worst of record, 1902-1904, during which
a total of only 26,459,000 acre-feet flowed. Under present
conditions there are only 710,000 acres under cultivation in
the Lower Basin, including Mexico, with an average water duty
of 3.5 feet per acre, or 7,455, 000 acre~feet for the three
years. This would leave epproximately 19,000,000 acre=feet in
storage at the end of the construction period if evaporation
were neglected.

In a recent communication from Mr.R.F.Walter, Chief eng-
ineer of the Bureau of Reclamation, he states that with the
new heigth of dam now being designed, , the upper 9, 500,000 acre-
feet is to be utilized for flood control. Since floods take
almost a month to reach Black Canyon from upriver a certain

percentage of this space can be use for power until é flood
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notice is received, at which time the remainder of the flood
volume can be emptied if necessary. The maximum flow which can
be maintained and not disrupt the levee system is 75,000 sec-
ond-feet. It has been determined from the mass diagram that
the maximum equated flow is 24,000 second-feet for present
conditions. Therefore, only 51.000 can be spilled from the
flood control space. Allowing 40 days for this gives a max-
imum of (40X 2 X 51,000) or 4,080,000 acre-feet cleared. Thus
if 5,000,000 acre-feet are always clear this should be suff-
icient, since it takes about one moth for the flocod crest to
reach the canyon and perhaps several weeks more for the rest
of the high water to follow. Thus, 25,000,000 acre-feet is
the maximum useful volume for conse#vation, since the new dam
is designed to impound 30,000,000 acre-feet.

The total raise in water surface is now to be 575 feet
instead of 590 feet according to previous designs. For the
best power development authorities state that a head lower
than from 3/4 to 2/3 of the maximum should not be used. The
maximum head here will of course be at the level of the
25,000, 000 acre-foot volume, or 537 feet. The minimum head
will be taken as .65 of the maximum or 349 feet (at the
8, 000, 000 acre-foct level). During the latter part of both the
prresent and future periods it was found that a greater flow
could be realized, and for these portions of the diagram a
minimum head of 420 feet was used, or .80 of the maximum. This
corresponds to a volume of 13, 800,000 acre-feet,

What is equivalent to plotting an ordinate equal to the

useful reservoir volume at the end of the low-flow period is
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to make the straight line pass under this point by an ord-

inate equal to the minimum allowable volume (8, 000,000).

This is possible since the difference in ordinates between
the two curves shows the capacity in the reservoir at any one
time.

The curves of regulated flow are shown to, start at
-19, 000, 000 acre-feet at the beginning of the pericd, since
the reservoir contains that volume at that time.This straight
line must thén be ajusted so as to miss the lowest portion of
the river-flow diagram by 8,000,000 acre-feet during the per-
iocd 1899-1907, and by 13, 800,000 for the remainder of the re-
cord. The same is true for Case II, or the flow under ultimate
future conditions.

By plotting a parallel straight line which is separated
from the other by an ordinate osf 25,000,000 acre-feet, points
can be determined showing when the reservoir is full or spille
ing. Wherever the mass curve of river-flow crosses the upper
one for equated flow a point of spill has been reachefis These
are shown as white areas on Plate I.

The general trend of the curves for the period 1899-1907
is low and the equated flows found for Cases I and II are
18,250 and 13,480 second-feet, respectively. For the remain-
der of the record a mmch higher flow is found possible, name=
ly 24,000 18, 500 éecond—feet,'reSpectively. Both of these flows
are greater than would actually exist,, provided the calcul=-
ations were correct, since several corrections are necessary
for evaporation, etc., as discussed later. Whether such a

change in the flow is justified will be discussed in Part 11,
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CORRECTIONS.,

To both regulated flows must be subtracted a correction
for the period beginning in 1908. The correct diversions at
Laguna Dam since its first use in 1908 were received from
the Yuma office of the Bureau after after all tables had been
completed, and at a tiéme such as to make impossible the chang-
ing of all calculations. For the purpose of the study Laguna
diversions were estimated by taking the correct 1929 figure and
the correspondiggiinder cultivation, and assuming that previod@
diversions were in the same ratios of water to land as ex-
isted inl929., This could be done since the correct acreage
figures were obtatned from the report of the Secretary of the
Interior for each year since 1908. The 1929, diversions, hows
ever, were about 5 times as much as needed for the ares,
since much was wasted and used for power along the canal sys-
tem. This was a source of error which threw previous totals
off considerably. Since receiving the correct from Mr, Priest,
Superintendent at Yuma, it was found that 7,700,000 acre-feet
too much had been added to the flow over the periocd 1908-1930,
Thus an average correction of _/» 700,000

22x 720 °
to all flow records subsequent to 1908.

or 490 is necessary

For all of Case I a correction must be made to the flow
due to evaporation at Black Canyon. The average area exposed
here will be 95,000 acres and an assumptiom of 3.5 feet per
acre per year has been used for evaporation in this area.The

average correéction in second-feect to be édded) subtracted is
95, 000 X 3.5
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For Case II, under full development, it is assumed that
all of the major reservoirs for complete river control have

been finished, exposing an average surface area of 200,000

acres, or annually losing on the averake 20013%8"3'5 s OT
970 second=feet continuous flow by evaporation,

Another source of loss as far as power is concerned may
be the withdrawal by the Metropolitan Water District of Southe
ern California of its allowance of 1,500 second~feet. At pre-
gent four routes are under consideration by this group, three
of which have headings below the dam, If either of these three
are chosen the water will then of course be available for pow=-
er. Since this item is still undecided at the time set for
completion of this study, it will be assumed that withdraw-
als are to be below the dam and no correction is necessary as
far as power calculations are concerned. If diversion should
take place above the dam an average enntinuous power loss of

approximately 60, 500 horse power would take place.

LOWER BASIN IRRIGATION INVESTIGATIONS.

The purpose for which the Black Canyon Dam is to be con=-
structed is primarily flood control, then irrigation , and
last for power development. If at any time a further draw=-
down is necessary for irrigation than that desired for the
best power development, the former will govern as stated in
the Boulder Canyon Act. In order to obtain as much revenue
from power as possible, however, the regulation will probably

always be such as to give maximum output, if poesible.
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In CASE I the minimum regulated flow obtained is more
than necessary to satisfy the maximum irrigation demand hew
low the dam., The maximum diversions are during June and JUly
and are slightly less than 14% of the yearly total for each
month. For Case I this amounts to 6, 650 second-feet just for
irrigation. If the Metropolitan Water District allotment is
added to this it will total a little less than half the possi-
ble equated flow.

Under ultimate future conditions, if sufficient water is
ohtainable, the maximum monthly diversion will be 14% of the
yearly total for June and July, and 12% for May and August.
Mr. M.J.Dowd has given a figure of 3.3'feet a8 the probable
water duty when the river is regulated and sluicing, now nece
essary below, can be done away withe A duty of 3.5 Feet will
be used here for safety on the assumption that some waste will
be necessary.

The ultimate acreage in the lower Basin, including g 5.
ico, has been rather closely agreed upon by previously quot-
ed authorities as 2,170,000 acres. In a recent communication
from Mr.Dowd he states that surveys subsequent to the Bureau's
last report show 315,000 additional acres irrigable in the
Pilot Knob, West Side Mesa, and Coachella areas, bringing the
grand total to 2,485,000 acres. The diversion required for
this,at an average water duty of 3.5,feet would be 8,700,000
are-feet annually just for irrigation; or 200,000 acrepfeet

more than has been allotted to the entire Lower Basin. O
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On the assumption, for the present, that 8, 000,000 acre=

feet of this amount might be obtained from the reservoir, the

maximum required flow in June and July would be 8'000'280 X.14
or 18,700 second-feet plus the 1,500 to the District.

The meximum flow obtained in Case II thru the dry pericd was
12, 510 second-feet after correcting. This flow would of course
be insufficient,but the Bureau contemplates building a rereg-
ulating reservoir at either Bull's Head or Mojave after fine
ishing the Black Canyon Dam. If this is done the 12, 51C second=
feet is just sufficient to supply a yearly total of 9,000,000
acre-feet to the Lower Basin, or 8,000,000 for irrigation and

1,000,000 for the District. The assumption of a reregulating

dam downstream is used in this study and the 12, 510 second-

foot flow utilized for power.

POWER CONPUTATIONS.
It geems that under both present and future conditions

the flows determined from the mass curves are sufificient to

take care of the allowable irrigation demand below the dam.

The average head obtainable each month is directly re=
lated to the volume which is the difference between the ord-
inates of the demand curve and the stream~flow curv e.This
could be picked right off the graph, but would not be as acce
urate, since the scale is necessarily small, as making actual
subtractions of the two values. This latter was done for each
month, altho bt id not shown in the tables. By knowing the
volume in the reservoir at any time one can obtain the head
by reading the chart on Plate III, the capacity-head curve for

Black Canyon. These heads are listed in Col.l, Table VI,
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The so-called "primary power" listed in this table was
based upon the constant flow obtained and an efficiency of 80%

thru the conduits and turbines, This reduces to a formula:

H,P,- & H
P 11 ¢

The so-called "spilled power" is that which may be obtainw
from the water which must be dumped above the 537 foot level
for flood control.The volume ordinates shown each month be=
tween the upper demand line and the mass diagram of river flow
do not truly represent that spilled for that month. The gquan-
tity spilled one month takes that much away from the value
shown for the succeeding month, since it has already been pass=-
ed down the river., Therefore, the length of the white areas
on Plate I.do mot represent the number of monthd in which spild
takes place, since all of it has really passed out of théd rese
ervoir at the maximum ordinate of these areas,

Spilled power is calculated by assuming that the quantity
is dumped continuously over that month. Spilled H.P. equals
8322 wvolume in acre-feet.

The actual definition of primary, or firm, H.P. is the
maximum which can be guarenteed over any period.and is of
course a constant. Spilled, or secondary, is actually any above
the primary and,consequently,is usually sold at a cheaper fige
ure to customers who can use steam standby at times when this
powervis not obtainable. Therefore, the headings used in the
tables are misndmers according to these definitions. For pur-

poses of this study primary is that which potentially exists
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at the reservoir during any month which ;s not derived from
spilled water,

The actual primary h.p. that can be guarenteed accord-
ing to the data obtained is shown by heavy black lines on the
chart, Plate II, and has different values for different per-
iods both in Case I and II. The Bureau assumes a load factor
of 55% and a maximum installed capacity of 1,000,000 h.p.,
making 550,000 firm h.p. desirable. From the charts, Plate II,
it is seen that the minimum primary power obtainable is
420,000 h, p. during a future dry period similar to that of
19021904, fhis is the absolute minimum of course, and by ine
creasing the flow or using some steam standby a much higher
value for firm h.pe. can be obtained. The absolute minimum for
the same period under present conditions is 550, 000 h.p. and
this is only for a very short period. For the remzinder of
the record much higher values are of course obtainable if
necessary altho the maximum plant output will only be 1,000, 000
h.p. A value as high as 2,915,000 h.p. from spilled water was
obtained for one month.

- In the case where the full 550,000 h.p. cannot be devel-
oped the flow could be stepped up so as to utilize the re=
regulator to the maximum, then when the reservoir began to
fill more rapidly again and more power potentially existed
than was needed, the flow could be cut in order to save as m:

much water as possible for a future dry periocd.
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PART II

CONCLUSIONS,

The subject of river reconstruction is one with which
much fault may be found. Many assumptions must of course be
made as in a variety of engineering problems, but by play-
ing well enough on the safe side the final outcome should be o
one upon which a fair degree of reliance may be placed.lt is
a case of, especially with the Colorado, deing the best and
doing it now.

The use of only a thirty year stream flow record of
course widené the possibility for error in meking calcula=
tions for future useage.anrd output, since this is a relative-
ly short period in which long, previous dry spelié may not
have repeated themselves. Altho the three dry years 1902-
1904 give a fair indication of what may be expected at sowe
later date, such a period may be only half as long.

Altho the mass curve may show that the reservoir can be
operated at a certain constant flow until a minimum volume
is reached at which time the inflow will increase, a fubure
dry spell might be long enbdugh to practically dry the reser=-
veir. Of course for a proper regulation the flow would be
continually cut down as the dangerous level was reached, and
the the possibility of greater flow from upstream looked
scarce, If it becemes necessary to almost dry the reservoir
ih order to supply the irrigation demand below, the power

would suffer considerably, and the industries being supplied
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from Black Canyon accordingly. Altho the average over a fute
ure 31 year period may be the same as for the one studied, the
relative length of wet and dry spells may be entirely diff-
erent.

Assume, for instance, that a far-=future dry period of
six years duration ocurrecd with the same yearly average as in
1902-1904. This would give an approximate total flow into the
reservoir of 54,000,000 acre-feet under present Tpper Basin
conditions. Under future conditions they will probably di=-
vert 3,910,000 more per year, or a total of 23,400,000 dur-
ing the 5 year period. This may be possible since the Boulder
Canyon Act only requires 75,000,000 to be sent down in a 10
year period. Thus there would be left for the Lower Basin,
assuming an originally full reservoir, 56,600,000 acre-feet
for the 6 years. Allowing only 6 800,000, or 4, 200,000 to
the Water District, leaves 51,800,000 for irrigation, or
enough for 2,460,000 acres at a duty of 3.5 feet. This is
approximately the estimated total for the future. Thus it
can be seen that an extremely long dry period would be nece
ecsary before great harm can be done in the Lower Basin. Be-
fore this takes place the Upper Basin would also have to begine
sacrificing in order to help. Even with no flow from up=-
stream the reservoir capacity would supply the Metropolitan
Water District and the total acreage below thw dam for a per=
icd of 2 years and 9 months.

Thus it is apparent that altho the present record may

be quite different from future flow records for the same

period of years, it gives a fairly safe indication of what

may be expected.
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The possibility of regulating to different flows in wet
and dry cycles seems justified, altho it is impossible to tell
in advance when the entry is made into a particular cycle. It
was of course possible for past flows but future s are more
or less unpredictable, altho a fair indication may be had from
a residual mass cirve of past records., if then after an acce
urate attempt at predicting it is thot a d#y wet period is
comung on, and the reservoir is constantly spilling, the preve
ious equated flow can be stepped up. If it becomes apparent
that the year is only a wet one in the dry cycle the flow out

can be cut down again before the dangerous level has been

reéached,
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Year
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921

1922
1923
1924
1925
1926
1927
1928
1929

Jan Feb
229
185

224

220
183
218

1560
530

1040
817
772
509
743
423
337
645
563 1505

2637 1615
562 440

450
422
1320
389
616
1158
541
331
238
462

405 322

231 398
701 2188
427 408
800 598
327 321
785 481
213 350
336 288
280 1070
396 445
223 268

301
368
368
3107
1562
1480
990
976
1499
1068
8388

558
923
951
2201
603
1008

543
1112
824
997
540
220
30
446
719
548
678

TABLE I

COLORADO RIVER DISCHARGE AT YUMA

Quantities in Thousands Acre-Feet

Apr May Jun Jul

368

819

480
2250
1935
2100
1060
1805
1710
1214
1253
1523
1364
1789
2118
1565

766

1224
1211

814
1138
1077
1316
1092
1410

959

803
1430

2211

1957
1700
2593
3323
2330
1670
3324
3473
2765
2508
2398
3308
2941
3363
3030
1787
2221
2842
2670
3437
2875
2563
1782
2776
2990

3270
2720

2530
3117
2600
4550
5009
5640
2550
6240
2798
3819
6397
2827

770
2228
1412
1864
2395
5930
2000
4897

904
3083
2867
1303

6575 3168

2893
3539
5350

3675

2043
7690
6608
5816
5071
3196
2498

1897
2258
5775
2660

1242
2647
2816
1945
2617
1123
1742
1417
2670
1568
2100

{

Aug
257
598
1054
744
1173
2310
1490
2509
591
1131
1397
580
1350
685
1675
1442
710
654
1080
2162
742
1514

288

739
536
913

Sep
227
406
691
386
699
1280
678
2889
367
530
582
523
591
270
736
536
406

307
501
1097
524
1271
184
1210
260
1800

Oct
264
519
721
494
720
836
585
861
429
1757
677
634
840

Nov Dec
249 249
321 267
366 275
714 947
575 1138
643 458
481 978
562 517
467 427
465
403
393
818
354
454

722
699
472
611
356
707
422
479
605
619
447
326
828

369
677

420
451

944
452
&
665
352
474
4

123

539 248
2115 1480

229
733
444
935 464

292
361

UeSeReSeData

Total

7,959,
10, 969.
10, 109,
19, 711
19, 484,
25, 467,
13, 688.
25, 968,
14') 3330
17, 839.
18, 358,
11, 788,
20, 654,
14, 643.
22, 940,
20, 610,
13,145,
10, 740.
21, 446,
19, 464,
17,019,
17, 844,
11, 421.
12, 457,
12,201
17,099

12, 781.
17,474,



Year Jan
1903

1904

1905 188
1906 136
1907 141
1908

1909 72
1910 213
1911 35
1912

1913

1914 1
1915 139
1916 2093
1917 163
1918 2
1919 12
1920 40
1921 23
1922 330
1923 319
St
1357 36
1355

Fed

GILA RIVER DISCHARGE.

TABLE II

Thousands acre-=feet.

Mar Apr May Jun July Aug Sep

1152

680 1022 768

167
o7
391
175
9
20

118
694
690
83
12
24
424

82

22

415
23

576
260
162
147

83
121
57
17
320
147
132
243
19
190

164
95
]

228
116

422

96

70
16

389

559
448

17
60
108

34

Ny~

299
122

14

367
27
243

15

43
4

16

1

5 140
4

25

95

21 54
35

12 25

2 25

2 21

82

52

42 54

341

2

42

90
44

81

o B §

71

41

65
54

Oct Nov
14
34 6
11 270
58 13
30 17
2
10 10
222 53
21 188
9
15 6
2 83
10
61
2

U.SeRe S,

Dec

375

404

356

27

306

13
42

52
224

45

Data

Tatal
16,
226,
3, 667,
1, 459.
623
1,097,
661.
224,
222,
231
74
553
1,951,
4, 494,
1,154,
329.
739.
801,
478,
672.

429,
376.
78
357,
633.
23.
De



RECONSTRUCTION OF RIVER TO 1930 FOR PAST DHPLETION IN UPDLR BASIN
Juantities in thousands acre-feet
fear-| Irrigation|Trans- Total Correcclon, Jafdy~ Hardy.
onth| Diversion mountain 1929~Total ville Flow
- Diversion Tlow __Correct
1399 ol A, . : A — e
T | ~-26.5 : -26,5 +62,5 . 600.0 662, 5
T ~26 45 ~ 2645 +62,-5 f 700,0 762,5
M =0 0 . 700,0 700,90
A 79,5 79.5 187,55 | 3,000,0 2,812,5
1T 159.0 159.0 386,0 . 4,000,0 3,8614,0
F | =65.0 265.0 699.7 | 5,000.0 | 4,300,3
J 265,0 265,0 662,8 | 4,000,090 B, 001, 2
A 159,0 159.0 591,.0 400,0 9.0
o | -53.0 ~53,0 +1L 7 O 400,0 5170
N | -26,5 -26.,5 + 59,3 400,0 459,38
D ~26,5 ~26,5 + 62,5 | 400,0 462,5
Total] 0R21.5 821,50 2098,5 20,000,0 17,901,5
1900 | 570 A, g
g 28,5 -23,5 + 504D 600,0 66005
P | -23.5 -28,5 + 60,5 . 700,0 760,
i 0 ‘ 0 700,0 ] 700, O
A 35,5 85,5 181.5 3,000,0 2,&13.5
fiie 171.0 | 171,0 { 274,0 4,000,0 | 5,626,0
J 285,40 | 255,0 | 672,7 5,000,0 | 4,320,2
J 285,0 | 285,0 | €42.,8 3,000,0 | 2,357,2
A 171,0 171.0 379.,0 400,0 2l 0
3 575 { 57,0 | 1350,6 200,0 69,4
0| -57.,0 -57,0 | +113,0 200,0 | 313,0
¥ -28,5 -23,5 + 57,93 100,0 157,33
D ~28,5 -28,5 + 60,5 100,00 160,5
‘otal| 323,0 835,0 [ 2057,0 18,000,0 [15,963,0
1801 610 A, |
J ~50,5 ~30,D |+ 58,8 300,0 368, 5
" ~50,5 | ~B0, 5 = + 53,5 500,0 358,56
jiti 0 | ' -0 400,0 400,0
A 91,5 | 91.5 175.5 1,500,0 1,524,5
M| 183,0 ' 183,0 362.9 2,500,0 2,158,0
J | 505.0 505,0 659, 7 2,500,0 | 1,840,3
J | #05,0 305,0 622,8 1,500,0 877.0
A 1830 135,0 367,9 400,0 | 33,0
S 61,0 61,0 126,6 400,0 | 273, 4
0 61,0 61,0 +109,0 400,0 | 509,0
N ~31.5 -5 B 1+ B8.S 400,0 1§ 458 .5
T ~31.,5 «31L.5 | + 58.5H 4£00,0 A58 it
Total| 946,0 46,0 1974.0° [11,000,0 9,026.0
1902 5b0 A, | i '
J ~5245 ~32,5 + 56,5 300,00 i 386, 5
7 ~52,5 ~52.5 * 56,5 300,0 886, b
i 0 0 400,0 400,90
A 97,5 | 97,5 169,5 1,000,0 830,5
M 198,.0 1195,0 550,0 2,000,0 1,650,0
J 525,70 1 325,0 639,7 2,000,0 1,360,0
J 328.,0 i 325,0 602,8 1,000.0 | 397.0
A | 195,0 | 195.0 355,0 400,0 45,0
S 65,0 | 65,0 | 122,6 400,0 277.4
0 -65,0 I -65,0 1 +105,0 400,0 505450
N -32.,5 | -32,5 1+ B3, 93 400,0 455, 5
n -39 _5 " =32.,5 + 56..5 400, 0 : 456'5
Total [1008.0 loos.o l91z.0 9,000.0 7 088.0




RECONSTRUCTION OF RIVER

TABLE

I1T

TO 1930 FTOR PAST DEPLETION

IN UPPER

A 5
BASIN

Quentities in thousands acre-feet

Zear-{Irrigation| Trans- Total Correction{ Tuma Yuma
TTonth|Diversion mountain 1929-Total Flow Tlow

Diversion USB%R,S. |[Corrected
1903 | 700 A,

J - 35,0 - 35,0 ¥ 54,0 185, 4 239, 4

1 -~ 35,0 - 35,0 + 54,0 182.5 236 . 5

i 0 0 0 367, 7 367, 7

A 105,0 105.0 162.0 819,92 657. 5

1 210.0 210,0 335,0 1,958,0( 1,625.0

I 350,0 350,0 614.,% 3,117,0| 2,502.5

- J 350, 0 350,0 577.8 2,228,0| 1,646,353

A 210, 0 210,0 340,0 598, 4 255. 4

3 70,0 70,0 117.6 406,1 283.5

0 - 70,0 - 70.0 + 100,0 513.5 618,5

N - 35,0 - 35,0 + 50,8 521,3 < |

7 - 35,0 - 35,0 + 54,0 266, 6 320,6

Total 1,085,0 1,085,0 1,835.01 10,968,686 9,153.6
1904 | 750 A,

J w B%.5 - 3.5 + 51,5 223,6 2%5,1

7 - 37.5 - 395 + 51,5 217,8 269, 3

i 0 0 0 G0 Ve 367, 7

A 112.5 112, 5 154,5 479,7 325,2

1 295, 0 225, 0 320.0 1,699,6 | 1,379.6

g 375,0 375,0 589.7| . 2,999.5] 2,009.8

T 375.0 35,0 552,85 1,412,0 859, 2

i 295, 0 295,0 %95, 0 1,054,0 729.1

g 75,0 75,0 112,6 691.5 578,9

0 -~ 98 0 - Y50 + 95,0 22,0 817.0

iy - BB =~ B7.5 + 48,3 366,0 414,53

D - 37.5 = BY.5 4+ §1.5 275,53 326,89

Total 1,163,0 1,163,0 1,757,0| 10,108.8| B8, 3561.5
1905 | 800 A,

J -40,0 - 40,0 49,0 499,9 548,9

™ - 40,0 -~ 40,0 + 49,0 1,560,4| 1,609.4

M 0 0 0 5,107.4| 3,107.4

A 120,0 120,0 147,0 2,250,6| 2,103,.6

i 240,0 240,0 305,0 2,593,0| 2,288,0

J 400,0 400,90 564, % 4,550,5| 3,985.8

J 400,0 400,0 527,.8 1,863,7| 1,335.9

A 240,0 240,0 310,0 44,1 434,1

q 80,0 80,0 107.6 386,5 278, 9

0 - 80,0 - 80,0 + 90,0 494,2 584,2

N -~ 40,0 -~ 40,0 + 45,8 14,6 759.8

n - 40.0 - 40,0 + 49,0 946,83 995,8

Total 1,240.0 1,240,0 1,600,0| 19,711,1] 18,031.1




TABLE

ITT

RECONSTRUCTION OF RIVER TO 1930 FOR PAST DEPLETION IN UPPER BASIH

RQuantities in thousands acre-feet,

Year-|Irrigation| Trans- Total Correction,| Yuma Yuma

B . . mountain ‘ Flow Flow
Month| Diversion| Diversion 1929-1lotal | U,8.R. 8. |[Corrected
1906 850 A,

J - 42,5 - 42,5 + 46,5 422, 4 468, ¢

ﬂ - 43.5 - 42,5 + 46,5 530,5 577.0

. 0 0 1.862,1| 1,8562.0

A 127,0 127.0 140,0 i,9§4.6 1,794.g

M 255,0 255,0 290,0 3,523, 3,0857.0

J 425,0 0.5 425,0 539, 2 5,009,7| 4,470,5

J 425, 0 2 425, 0 $294,5 2,395,3| 1,892,0

A 285.,0 0.1 255,0¢ 102.6 1,173,9 879.u

S 85,0 0.2 85,0 502,8 698,06 596.4

2 - ig.g - 85,0 + B5,0 720,0 805,0

B e < - 42.5 £ 45,3 575 6 6.

D - 42,5 - 42,5 + 46.é 1,13%:. 7 l,iqé ;
Total 1,318,0 1,0 1,319,0 1,602,0 19,484,0117,882, O
1907 900.4,

J - 45,0 - 45,0 + 44,0 1,320,0 1,364,0

ﬁ - 48.0 - 45,0 + 44,0 1,040,001 1,084,0

Ui 0 0 1,480, o 1,480.0

A 1350 135,90 152, 0 2 100 1,968,0

M 270,0 270,0 2750 2 3”0.9 2,055.0

J 450,0 450,0 514, % 5 640, 5,128,3

J 450,0 450,0 477,86 5, de.b 5,452,2

A 270,0 290.0 230,0 2,5L0,0| 2,030,0

2 90,0 90,0 97.6 1,380,0| 1,284,2

0 - 90,0 - 90,0 + 80,0 836, 0 916,90

N - 45,0 - 45,0 + 40,8 64.5,0 688,35

D - 45,0 - 45,0 + 44,0 458,0 502, 0
Total 1,395,0 2.0 1,397,0 1,825,0 25,467,01(23,942,0
1208 950 A,

J - A8, B - 47,5 Fo41,5 389.0 430,5

ki - 47,5 = 47,5 + 41,5 21%, 0 658,58

i 0 0 0 990,0 990,90

A 142,5 142,5 124,5 1,060,0 94b,.5

M 285, 0 285,0 260,0 1,670.,0( 1,410,0

J 475,0 4%75,0 489, 7 25 b0, 0| 2:060.5

J 4%5,0 475.0 452,8 2,000, O 1,547.2

A 285,0 2935, 0 265, 0 1.,490.0| 1.225.0

S 95,0 95,0 92,6 673,90 585,44

o - §5,0 - 95,0 +  TBe0 586,0 660,90

i) - 47,5 - 47,5 + 38,2 481.,0 519,53

D - 47,5 - AT 5§ + 41,5 978,01 1,019.2
Total 1.,496,0 3,0 1,478,0 1,445,0 13,688,0112,243,0




ieyrlele)
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NSTRUCTION

oA .
e L?T.._._."‘J

OF RIVER TO 1930

TIT

WOR PAST DEPLETION

IN UPPER

BASIN

Quantities in thousands acre-feet,

‘ear- |Irrigation | Trans- Total Correction) Yume Yuma
mountain Tlow T Flow
Tonth | Diversion | Diversion 1929-Total| U.S8.R.8.| Corrected
1509 1,000 A, )
J - 50,0 - 50,0 + 39,0 618,7 854, 7
¥ - 50,0 - 50,0 + 39,0 772,8 8ll .8
I 0 0 0 975,11 975,1
s 150,0 150.0 117,90 1,8056,0 1,688,0
M 300,0 300,0 245,0 59024, 7 3,079,7
J 500,0 500,90 464,7 6,240,0 By 77048
J 500,0 500,0 427,8 4,896,9 4,469,1
A 300.0 300,0 250,0 | 2,505.,8 | 2,258,.5
S 100,0 100,40 37,6 24 588,6 2:;801,0
0 - 100,0 - 100,0 + 70,0 860,8 930,8
N ~ 00,0 - 50,0 + 35,8 561,9 597, 7
D - 50,0 - 50,0 + 39,0 51%.1 556,1
Lotal 1,550,0 3.0 1,550.0 1,370,0 | 25,967.6 | 24, 597.6
1910 1040 A,
k) - 52,0 - 52,0 + 37.0 1,158,8 1,195,0
r - 52,0 - 52,0 + 37,0 508, 6 545,6
i1 0 0 0 1,488,% 1,498,7
A 156,00 156,0 111.0 1,710,0 1,599,0
il 312,0 512.0 233,0 S 47258 3,239,5
J 52000 520,0 444, 7 2,798,1 2,904, 4
J 520.0 520,0 407,8 904,5 496, 7
A 312,0 312.0 239,0 591,5 353,85
S 104,0 104,0 85,6 366,9 283, 3
0 - 104,0 - 104,0 + 66,0 429.4 495,4
N - 52,0 - 52,0 + 35,8 466 ,9 500,.%
D - 52,0 - 52,0 + 37,0 426,8 465,8
Total 1,610,0 4,0 1,68i0,0 1,310,0 | 14,3%2,0 | 13,022,7
1911 1080 A,
J - 54,0 - 54,0 + 35,0 841,58 576,5
F - 54,0 - 54,0 + 55,0 742,6 77,6
1T 0 0 0 1,067,7 1,08%9:%7
A 162,.0 162,0 105,0 1,819,% 1,108,7
i 524,0 324,0 221,0 2, 764,9 2,543,9
J - 540,0 540,0 425,0 3,818,6 5,093,6
) 540,0 540,0 383,0 &, 085,58 2,698,5
A 524,0 324,0 2260 1,4152,0 906,0
S 108,0 108,0 80,0 530, 4 450,4
0 - 104,0 - 108,0 + 62,0 1, 756.8 1,818,383
i) - 54,0 - 54,0 + 30,0 722, 4 182,4
D - 54,0 - 54,0 + 35,0 465,1 500,1
Total 1,6%78,90 5,0 1,675,0 1,245,0117,839,2 | 16,594,2




9.
TABLE III
RECONSTRUCTION OF RIVER TO 1930 FOR PAST DEPLETION IN UPPER BASIN

Quantities in thousands acre-feet,

Year- | Irrigation| Trans- Total Correction, Yuma, : Yuma
mountain Flow f Flow
Tonth | Diversion Diversion 1929-Total | U.S.R.S. | Corrected
1912 1120 A,
J - 56,0 - 56,0 + 33,0 8a1.2 | 364, 2
E - 56,0 ~ 56,0 + 33,0 423,7 | 456, 7
- 0 0 0 818,0 |  818,0
A 168,0 168,0 29,0 1,253,6 1:;154,86
1L 336,0 336,40 209.0 2, 508,.5 2,299,5
J 560,0 560,0 405,0 6,397,4 5,992, 4
& 560,0 560,0 368.0 B, 867,85 2,499,3
A 336,0 586 ,0° 214,0 1,3%6,.6 1,182,6
S 112,0 112,0 76,0 582,0 50640
0 - 112,0 - 112,0 + 58,0 676,8 734,83
N - 56,0 - 56,0 + 28,0 699,2 727, 2
D | - 56,0 - 56,0 + 33,0 403,4 436, 4
Total oy TGy 6,0 { 1,741,0 1,185,0 118,85%7,6 [17,1%73,6
1913 1160 A, :
J - 58,0 { - 58,0 + 31,0 237.6 263,8
I - 58,0 { - 88,0 + 31,0 CIL e 368,0
M 0 f 0 0 557.8 557.8
A 174,0 174,0 93,0 1,523,% 1,4350,7
M 348,0 0.7 348,6 196,53 2,397.8 2,201.5
J 580,0 4.7 584,7 380,53 2,827.3 2,447,0
J 580,0 D o B 583, 2 345, 7 1,302,9 957.2
A 248 ,0 140 349,0 201,0 579,6 378,6
S 116,0 0.6 116.6 1.4 524,53 455, 4
0 ~ 116,0 0s9 | - 116,0 + B4,b 654,9 689, 4
N - 58,0 - 58,0 + 26,0 471,9 497,9
D - 58,0 - bBb8,0 + 31,0 292, 9 423,9
Total 1,800,0 11,0 ¢ 1,811,0 1,109,0 |11,782,3 110,679,353
1914 { 1200 A, |
J - 60,0 § - 60,0 + 22,0 462,11 491,1
7 - 60,0 | - 60,0 + 29,0 645,7 674,7
I 0 E 0 0 922,9 922,9
A 180,0 ! 180.0 87,0 | 1,364,3 | 1,277.3
it 360,0 L0 1 361.,0 184,0 3,30%,6 9,125, 6
J 600,0 7.5 | 607.5 B5%7.5 6,574,6 | 6,217.1
. 600,0 3.8 ' 603.8 24,2 | 3,167.3 § 2,843,.6
A 360,0 LB 361,6 188,4 1,249,5 | 1,161,1
3 120,0 ik .0 1210 67,0 « BGLlal | 524,1
0 - 120,0 0.8 - 119,2 + 50,0 839,23 4 889,98
N - 60,0 - 60,0 + 24,0 610,9 | 634,9
D - 60,0 - 60,0 + 29,0 818,2 | 847,2
Total 1,860,0 16,0 1,876,0 1,044,0 | 20,654,4 |19,610,4




6. .

TABLE.ITI

RECONSTRUCTION OF RIVER TO 1930 FOR PAST DEPLETION IN UPPER BASTY

Quantities in thousands acre-feet,

¥ear-|Irrigation| Trans- Total Correction Yuma, _ Yuma
mountain . Blow Flow
Honth|Diversion | Diversion 1929-1to0tal|U,S8.R,.S. Corrected
1915 1240 A, -
T £ 62,0 - 62,0 * 27,0 562, 7 589, 7
T - 62,0 - 62,0 + 27,0 | 1,504,7 Ly B31,%
I 0 0 0 950, 9 950, 9
LA 186,0 186,0 81,0 1,738,7 1,707,7
I 372.0 2.4 374,4 170,.6 2,941,1 &y 7Ly B
J 620,0 16,8 636,83 328,2 | 2,891,7| 2,563,5
J 620,0 B. 5 628.5 299,585 | 1,896,6 1,89%7,1
A 57240 D40 575,6 174,4 685,35 5109
S 124,0 2e2 126,2 81,8 269,90 2083,
0 - 124,0 1.8 - 122,2 + 47,8 442,1 489, 9
N -. 62,0 0.7 = Gl .0 + B2, 558, 8 373.5
D - 62,0 - 62,0 + 290 353, 7 330, 7
Total 1,820,0 36,0 1,956,0 964,0 [14,643,2 [13,679,2
1916 1280 A,
J - 64,0 -~ 64,0 + 25,0 | R21637.0 ) 2,662,0
= | = Bl - 64,0 | + 25,0 | 1,614,0 | 1,639,9
i 0 0 0 2,201,3 | 2,201,3
A 192:0 1BE .4 75,0 2,118,3 2, 043,58
M 384,0 4,5 384,5 18615 | 8,363,4 3,206,9
J 640,0 31,0 671.,0 294,0 | 3,538,9 | 3,244,9
g 640,0 16,7 655, 7 272,53 | 2,258,4 | 1,986,1
A 334,0 6.6 390,6 15%.4 | 1,674,9 1,615,5
8 1283, 4,0 132.0 56,0 756,11 680,1
0 - 123,0 3.5 -~ 124,7 + 45,3 1.,5:685,8 1,6381,1
M - 64,0 LB - 62,7 5 2lao 707,1 723,1
) - 64,0 - 64,0 + 25,0 454, 4 472, 4
Total 1,985,0 66,0 20810 869.,0 [22,940,4 [22,071,4
1917 | 1320.A,
'y - 66,0 - 6G,0 + 23,0 561.9 564,9
W - 64,0 - 66,0 + 2B5.0 4403,4 463, 4
. 0 0 0 602,6 602,6
A 198,0 193,0 69,0 | 1,564,9 | 1,495,9
i 396,0 5.8 396,0 143,2 | 3,029.7 | 2,886,5
J 660,0 40,0 700.0 265.7 | 5,350,2 | 5,085,2
T 660,0 20.4 620, 4 247,68 By 77543 B B27. 7
A 396,0 B.6 404,6 145,4 | 1,442,4 | 1,297,0
S 132,0 5,2 137.2 50,8 535, 9 485,1
0 = 152,08 4,3 ~ 127,77 + 42,3 465,3 507, 6
1 - 66,0 1,7 - B4.5 + 19,7 422,2 441.9
7 - 66.0 - 66,0 + 23,0 419, 442,7
Total| 2,045,0 6,0 2,131,0 759,0 [20,610,6 [19,321.6

)



RECONSTRUCTION OF RIVER TO 1830 FOR PAST NEPLETION IN UPPER BASIN

nuantities in thousands acre-feet,

1 T [
Year~|Irrigation Trans- Total Correction, Yuma, Yuma,
mountain #low Flow
Wonth| Diversion | Hiversion 1929-Lotol | U.S.R.S. | Corrected
918 | 1360 A,
J - 68,0 - 68,0 + 21,0 405, 4 426, 4
¥ - 68,0 -~ 68,0 + 21,0 322,7 343,77
i 0 0 . 1,008,2 | 1,008,2
A 204.0 204.0 63,0 V66,6 703,58
i 408,0 5,9 405,0 121,2 | 1,786,7 | 1,655.5
J 680,0 40,0 720,0 245,0 | 3,674,383 | 3,429.3
m 650,0 2D, 4 700, 4 227.6 | 2,659,8 | 2,4%2.2
A 463,0 3,6 416,6 L8584 710,3 576, 9
3 136,0 B2 141,2 46,3 406, 2 359, 4
0 - 136,0 4,3 - 131,7 3843 43,6 511,9
N - 68,0 1.7 - 68,3 + 17,7 479.5 . 49%7,2
D -~ 68,0 - 68,0 + 21,0 451, 4 472, 4
Total 2,110,0 26,0 ,196,0 24,0 | 13,145,3 |18,421,3
1919 | 1400 A,
T - 70,0 - 70,0 + 1%.0 231, 3 250, 3
7 - 79.0 - 70,0 + 19,0 398,0 417,0
W 0 0 0 543, 2 543, 2
! 210,0 210,90 57.0 1,224,6| 1,167,6
b 420,0 Blub 426,5 115,5 | 2,221,1 | 2,102.6
J 700, 0 15,0 V45,0 220,0 | 2,043,686 | 1,823,5
T 700, 0 o5 7 TR0, 7 205, 3 1, 2842,86 1:05%7:53
A 420,0 G,6 429,6 120,.4 854,1 B5&d, 7
:)' 1/’),\“ r;‘,'? 145.7 4105 :3069G ?64‘.5
0 - 140,0 4.8 - 135,2 + 34,06 320.1 359,9
N - 70,0 1.9 - 68,1 + D 605,5 621, 4
n - 70,0 - 70.0 + 18,0 Pdd. 4 963.5
atal 2,170,0 06,0 2,266,0 654,90 | 10,740,0 110,036,0

i - 71, - 71.6 + 17.4 7015 718,9
H - 71, « H1.6 + 17.4 2,182, 2,205, 7
] 0 0 ¥ 1,112,9 | 1,112,9
A 215,90 915.0 52,0 1,8211.7 1,159,565
¥ 429,¢ 7.0 43649 105.1 | 2,841.9 | 2,733,8
J 716.5 48, 64,6 200,5 7:690:9 7,489,8
J 716,5 24,4 40,9 187.1 2,646,7 2,459,6
A 429,9 10,3 440,2 109,53 1,080,0 970.2
3 143, 8 6.2 145.5 33,5 501, 4 462.9
3 ~ 143.3 5,8 - 138.1 + 31,9 399,9 431 .8
o - 7L.% 2.0 - 69,6 + 14,4 619,4 633,85
D - 71,6 - 71,6 + 17,4 451,09 469, 3
ZTotal 2,220,0 103,0 2,323,0 597.0 | 21,445,8 [20,348,2



TARLEIIT

RECONSTRUCTION OF RIVER TO 1930 FOR PAST DEPLETION IN UPPER RASIN

nantities in thousands acre-feet,

Year-| Irrigation | Trans- Total Correction, Yuma Yuma,
mountamn Tlow Flow
Month| Diversion | Diversion 1929~Total |U.S.R.S., f{Lorrected
1921 | 1467 A,
: | - 73,2 ol = 73.2 # 15.8 427,0 442, 8
F -7302 - 73.2 # 1").8 40809 424-7
M 0 0 0 824,5| 824.5
A 220.0 220.0 47,0 814,2 767.2
M 439,8 7+9 447,2 97.8 2, 670.0| 2,572,2
J 733.0 51.0 784,0 181.0 6, 608.7| 6,427.7
J 733.0 25.8 758.8 16942 2,815.9| 2,646,7
A 439,0 10.9 449,9 100.1 2,162.3| 2,062,2
S 146,7 6e9 183,2 34.8 1,097.4| 1,062.6
0 - 146.7. 9.9 = 141,2 i 28.8 551.4 58042
N - 146.7 2.2| - 71.0 - 13.0 447,8 460.8
D - 732 - 73,2 # 15.8 636,1 651.9
Total 2,275.0 109.01 2,384.0 53640 19, 464,418, 923.5
1922 | 1500 A. ' .
J - 74.8 - 74,8 # 14.2 800.1 814,3
F - 74.8 - 74.8 # 14,2 598, 2 612, 4
M 0 0 0 997.3|  997.3
A 225.0 - 225,0 42,0 1,137.7| 1,095.,7
¥ 449.6 7.8 457.5 875 3,436.8| 3,349,3
g ;zg.g gg.g goz.l 1§1.g 5, 816.3| 5, 654.4
. o 767 151. . % 45,2 i I .
A 449,6 11.5 461, 2 8848 342.0 Z?%.Z
s 150.0 6.9 156.9 3l.1 524, 4 49343
0 ~ 150.0 98 | - 144,2| # 25.8 239 4 265.7
N | - 750 2.3 | - 72.5| # 1l.5 326.3|  337.8
D - 75.0 - 74.8 # 14,2 455, 3 469.5
Total 2325.0 115.0 2,440,0 480,0 17,019.5[16, 539.5
192% 1540 $§ 3 .
b . - 77.0 7 12,0 327.5 339.
F = 7700 - 77.0 # 12.0 321.0 333.8
M 0 0 0 540,0 540.0
A 231.0 231,0 3640 1,077.0| 1,041,0
M 462.0 8e2 47042 7448 2,875.0| 2,800,0
J 770.0 5645 82645 138.5 5,071.0| 4,932.5
J 770.0 2846 798.6 129.4 2, 617.0| 2,487.6
A 462.0 12,1 474,12, 7549 1, 514.0| 1,438.1
) 154,0 7e3 161.3 26,7 1,270.8| 1,244,1
0 - 154.0 6.3 | - 148.0| # 22.0 736.3| 71443
N - 77.0 2.1 | - 74,6 # 9.4 828.0 818.6
D - 77,0 - 77.0 # 12,0 666.0 €38.0
Total 2, 390.0 121.0 2, 511.0 409.0 17, 843.5| 17, 434, 5




TABLE III

RECONSTRUCTION OF RIVER TO 1930 FOR PAST DEPLETION IN UPPER BASIN

Quantities in thousands acre-feet.

Year=-|Irrigation | Trans- Total Correction, Yuma, Yuma
- mountain Flow Flow
Month| Diversion | Diversion 1929-Total| U.S.R.S.|Corrected
192; 15807.3.°
- . - 79.0 1000 785.0 79500
F - 7900 L 79.0 ﬁ 1000 481.0 491.0
M 0 4] e 52040 520.0
ﬁ 237.0 - 237.0 30,0 1, 316.0| 1, 286.0
474.0 8.6 482, 6 6245 2, 563.0| 2,5004.6
Jd 790.0 59.2 849, 2 115.8 3,169.0|{ 3,080.2
J 790.0 30.0 820.0 108.0 1,123.0| 1,015.0
A 474,0 12.4 486, 7 63.3 288.0 224,7
S 158.0 7.6 165, 6 22.4 184,0 161.6
0 - 158.0 6.4 - 151.6 # 18.4 244,0 262.4
N - 79.0 205 b 76. 5 705 369.0 37605
D - 79.0 - 79.0 # 10.0 35240 362.0
Total 2, 450.0 127.0 2, 577.0 343.0 | 11,421.0[11,078.0
1925 1620 A. ’
J - 81.0 - 81.0 # 8.0 213.0 221.,0
F - 81.0 - 8l.0 | # 8.0 35040 35840
M 0 0 0 530.8 530.8
A | 243.0 243,0 24,0 1,092,0| 1,068,0
M 486,.0 9.0 495,0 50.0 1, 782.0| 1,732.0
J 810,0 62.0 87240 92,0 2, 498.0| 2,405,0
J 810.0 31.4 841.4 86.6 1, 742.0| 1,655.4
A 486,0 13.3 499.3 5047 738.5 687.8
S 162.0 8.0 168.0 20.0 1,210,0( 1,190.0
0 - 162.0 67 - 15543 # 14,7 1,150.0| 1,164.7
N - 81.0 2.7 - 78.3 ﬁ 5e7 67740 682.7
D - 81.0 - 81.0 8.0 474,0 482,0
Total 2, 510.0 133.0 2, 643,0 277.0 | 12,457.0[12,180.3
192? 1660é3A6
) - ° = 83.0 600 ‘6.0 24
F - 83.0 - 83.0 # 6.0 g 800 38408
M 0 0 0 446,0 446.0
A 249,0 249,0 18.0 1, 410.0| 1, 392.,0
M 498.0 9.5 50745 3745 2;,776.0| 2,738.0
J 830.0 65.5 8955 69¢5 | 3,560.0| 3,490.5
J 830.0 33.1 863.1 64,9 1, 417.0| 1, 362.0
A 498.0 14,0 512.9 38.0 5364.0 298,0
S 166.0 8.4 174.4 13.6 260.0 246, 4
0 - 166.0 740 - 159.0 # 11.0 438,0 449,0
N - 83.0 2.8 - 80.2 3.8 255,0 258.8
D - 83.0 - 83.0 # 640 459,0 465,0
Total 2, 570.0 140.0 2, 71.0.0 210.0 [ 12,201.0(11, 991.0




/0.

TABLE III

RECONSTRUCTION OF RIVER TO 1930 FOR PAST DEPLETION IN UPPER BASIN

Quantities in thou

sands acre-feet.

Year-

Irrigation | Trans- Total |[Correction, Yums, Yuma,
mountain Flow Flow
Month | Diversion Diversion 1929~Total |U.S.R.S. |Corrected
1927 1700 A.
J - 85,0 - 85.0 ﬁ 4,0 280.,0 284, 0
F - 85.0 - 85.0 4,0 1,070.0| 1,074.0
M 0 0 0 719.0 719.0
A 255.0 255,0 12.0 959.0 947.0
M 510.0 9.9 519.9 25.1 2,990.0| 2,965.0
J 850.0 68,00 918.0 47,0 3,450.0| 3,402,0
J 850.0 34,5 884,5 43,5 2, 670.0| 2, 626.5
A 51040 14.6 524, 6 25.4 913.0 887.6
S 170.0 8.8 178.8 9.2 | 1,800,0| 1,790.8
0 - 170.0 73 - 162.7 # 743 1,050.0| 1,057.3
N - 8500 209 - 82.1 # 109 732.0 73309
D - 85,0 - 85.0 # 4.0 462,0 466.0
 Total 2, 630.0 146.0 2, 776.0 144,0 [ 17,095.0|16, 951.0
1928 1740 A,
J - 87.0 - 87.0 # 2.0 396,0 398.0
E - 87.0 - 8700 200 445.0 44.7.0
0 0 0 548.0 54840
A 261.0 10.3 261.0 6.0 803.0 79740
M 522,0 532.3 12.7 3,270.0| 3,257.3
J 870.0 71.0 941.0 24,0 3,830.0| 3,806,0
J 870.0 35.9 905.9 22,1 | 1,568,0| 1,545.9
A 522,0 15.2 537.2 12.8 539,0 52640
s 174.0 9.1 183.1 4,9 248.,0|  243.1
-0 - 174.0 7e6| = 166.4 # 3.6 398.0 401.6
N - 87.0 3.0| = 84.0 0 444.,0 444.,0
D - 87.0 ~ 87.0 # 2.0 392,0 394,0
~Total 2, 690,0 152.0 2,842.0 78.0 | 12,781.0(12, 703.0
1929 | 1780 A.
J - 89.0 - 89.0 22%,0
F - 8900 - 89.0 26 00
M 0 0 67840
A 267,0 267.0 1, 430.0
M 534,0 11.0 45,0 2, 720,0
J 890.0 7447 64,7 4. 700.0
J 890.0 32.8 ?§7.§ 2,100,0
A 53400 16.0 Oe 2’11 e 0
s {7810 9.6 187.6 W
0 - 17800 800 o 170.0 935.0
N - 89.0 3.2 - 85.8 4640
D - 89.0 : - 89.0 361.0
Total 2,760.0 160.0 2,920.0 0.0 117, 474,0



TABLE IV

RECONSTRUCTION OF RIVER AT BLACK CANYON TO 1930.

Quantities in thousands acre-feéel

Year- Glla Laguna  Losses, Algebraic Hardy. Correct |Cumul,
Flow Blacke Total Correct Flow at
Month| Ue.S.R.S. Diversion Laguna for U.B. Black C. Mass,WhLM
1899
% 6625 07
76245 l.4
M Columns 1 to 4 inclusive 700.0 2.1
A 2,812.5 4,9
M do not enter into the 3,614,0 8.5
J 4,300.3 12,8
J corrections at Hardyville. 3, 337.2 1641
A 9.0 16.1
S Hardyville corrected for 265, 4 16.4
0 - 51 7.0 16.9
N Upper Basin irrigation 459,3 1744
D 462, 5 17.9
Total diversions is the same as 17,901.5
1900 the reconstructed river at
J 66065 18. 6
¥ Black Canyon.e 760.5 19,4
M 700.0 20,1
A 2, 818.5 22,9
M 3, 62640 2645
il 4,32063 | 30,8
J 2,357.2 | 33,2
A 21,0 33.2
S €9.4 | 33,3
© 313.0 | 33.6
N 1573 33,7
D 16045 33.9
Total 15, 963,0
1901
J 35845 34,2
) 358.5 34,6
1 400,0 3540
A 1,324,5 | 36.3
M 2,138.0 38,
J 1! 84003 40-2
J 877.2 41.1
A 33.0 | 41.1
S 273.4 | 41,4
ON 509, 0 41,9
D 2?%'% 42,4
o 42,
Total 9, 026,0 #

1902




TABLE IV
RECONSTRUCTION OF RIVER AT BLACK CANYON TO 1930

Quantities in thousands acre-feet

Year~| Gila Laguna |Losses, Algebraic |Hardy. Correct | Cumul,
Flow | _ Black to Correct | Flow at | Mass,
Month |U.S.R.S. PiversioniLaguna Total for U.B.| Black C. | M, A.f.
202 22| D6
F 400,0 44,0
A 1, 650,0 46,5
M 1, 360.3 47.9
J 39702 4803
J' 45.0 4806
A 2774 48,6
D 7, 08800
Total
Yuna
orrect
for U.B.
L2 5 37.5
J ¢ L] 239.4 & 2 6. 0.
M 0.08& 90.0 89.9 | 1,623.0| 1,713.9| 53.4
T 225.9 225.0 | 2,502,3| 2,727.3| 56.1
e 90,0 go.o 1,646.3| 1,736.3| 57.9
A 0469 20.0 9.3 298.4 347.7| 58,3
s 041 %7-5 gé-l 288.5|  325,6| 58,6
0 13.63 7'5 «9 618~5 642, 4 59.2
D _37.5 37.5 32046 358,1 | 60,0
Total 16,00 700.0 S84.0 | 9,133.6| 10,017.6
1904 5| 37.5 | 275 ¢
J‘ ° ° ol . 003
7 g?os 37.5 2%9.3 %%.g €0,
N 90.0 90.0 3677 457.7| 6140
M 90,0 90.0 | 1,379.6| 1,469,6| 62,9
J 5.8 225,0 225.0| 2,009.8| 2,229,0| 65,1
J 135.6 90.0 - 49,6 85942  809.6| 65,9
0 6.5 37,5 31.0 817.0 848,0| 68,1
X 37.5 37.5 414,43 451.,8( 68,6
. gz.s 375 226.3 64,3 69,0
Total 226. 4 900.0 873.6 | 8,351.8| 9,025,4
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TABLE IV
RECONSTRUCTION OF RIVER AT BLACK CANYON TO 1930

Quantities in thousands acre-feet.

i ; {
‘r@ilaticilLaguna '|Losses, |Algebraic| Yuma Corrected |Cumul.
Flow Black to Flow at |Mass,
UsSeReS¢ Diyersion|Laguna Total Corrected|Black Ban.M. A.ft
188-9 370 5 - 151 4 54‘80 48 9 6904
680.5 . 3@.5 - 643,0 1 609, 4 géé. 70,4
1,022,2 90.0 - 932,2 3,107. 2,175.2 7246
768.2 90.0 - 67802| 2,103,6 1)426,4 7440
299,7 90,0 - 2097 2 288.0 2,07843 7640
43,1 22540 181.0 3,985 8 4,167,7 80.2
90.0 90.0 434.1 524. 8241
209 370 5 370 5 278. 9 31 30 5 820
112 3745 3745 584, 2 610.5 83.0
270.9 37¢5 375 7598 526, 4 83.6
37540 37.5 37.5 995.0 65843 84,3
3, 667. 2 900.0 "'2, 567. 2 18, 03101 15, 4’3609
136- 6 370 5 - 9901 4680 36908 8409
167.9 375 - 130.4 5770 446, 6 89.4
56740 9040 w 477,0| 1, 562,0 1,085,1 8645
422, 3 90.0 - 332.3]| 1, 794.6 1,462.3 88.0
122.2 900 O g 320 2 3’ 03307 3, OO 501 9100
4.6 225,0 220.,4 | 4,470.5 4, 690,9 9547
90,0 90.0| 1,892.0 1,982.5 97.7
25.1 90.0 64,9 879.0 944, 3 98,6
4,3 3745 33,2 596, 4 629, 2 99,2
37.5 37.5| 805.0 842,5| 100.0
37.5 37.5 618.9 656.4 | 100.6
37+5 37.5] 1,184.0 1,221.7 101.8
1, 459.1 900.0 - 559.1[17,882.0 | 17, 322.9
141.7 90.0 - 104,2| 1, 364,0 1,252.,8| 103,1
5709 9000 = 20 4 1 0840 l, 06306 104‘02
260, 7 90,0 - 170.6| 1, 480,0 1,309.4| 105.5
90,0 90.0| 1, 968.0 2,058.,0| 107.5
90,0 90.0 2 055.0 2,145,0 | 109.6
2250 225.0 5.1253 5.350~3 115.0
9040 90.0| 5, 542,2 5y 542.2| 120.5
90.4 9o.g §Z° 2, ggi o0 2,119.4 | 122.6
002 70 - C 1 02 1 2290 12 08
58.9 30-5 - 21, " 916.0 894.2 122.7
1347 37.5 23.8 6833 707.6| 125.4
37.5 37 5 502.0 539.5| 125.9
623, 4 900.0 # 276.6]23,942.0 | 24,218.6
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TABLE IV

RECONSTRUCTION OF RIVER AT BLACK CANYON TO 1930

Quantities in thousands acre=feet.

Yeare Gila [Laguna Losses, Algebreidq Yuma Corrected|Cumul.
Flow Black to Correceéd |Flow at |Mass,
Month| U.S«Re8.| Diversion Laguna | Total For U.B.|Black CanilM. A.ft
1908
J 468.,0 | 126.5
F 391.9 5 37.5 37.§ 430.5 20405 | 127.0
M- 162.6 3745 - 354.0 858+ 5 917.4 127.9
M 900 90, o 93545 1,500.0 | 136.4 .
J 90.0 90.0 | 1,410.0 | 2, 28523 | 132.7
J 225,0 225.0 | 2,060.3 | 1,637.2 | 134.3
A 94,7 90.0 90,0 | 1.547.2 | 1,220.3| 136.5
g 44,2 gg.g - 2.7 1,235.0 278. 132.8
N - o7 585.0 97 13 :
N 375 375 660,0 556 g 137.4
D |404.0 3745 37.5 519, 3 138.0
“Total| 1,097.1 900, 0 = 366.5)| 1,019.2 | 12, 045 9
~ 197.1 12, 243.0
1909
J 71.9] 11.4 3745 - 23.0 654, 7 6317 | 138.6
F 175.1] 10,7 37.5 - 126.8 811.8 684.9 | 139.3
M 147.4| 13,6 90.0 - 43,8 97591 931. 3 140.3
A 96.0, 13,6 90.0 7.6| 1,688.0 | 1,695,6 | 142.0
M 14,2 12.1 90.0 89.9 3.079. 3,160.6 | 145.2
J 13,9 225,0 238.9| 5,775.8 | 6,014. 7 151.2
7 21.0| 14,5 90.0 %8 5 4,469.1 | 4 552.6 | 155.8
A 54,5 14,1 90,0 2,258.5 | 2 308.1| 158.1
8 81.0| 10.7 3745 = %2- 2,801.,0 | 2)768.2| 140.9
0 13,7 375 930.8 982.0 | 161.9
N 13,1 37.5 597« 7 €48.,3 | 162.5
D 12, 37.5 51 1 556.1 607.2 | 163.1
Total 661.2| 158,0 90040 3978124, 597.6 | 24,995, 4
1910
J 213.0| 16.3 3745 - 3$59.2| 1,195.0 | 1,036.6| 164.0
F 9.2| 15,4 37.5 43.7 54546 58943 | 164.6
M 0.3 19.4 90,0 109.1| 1,498.7 | 1,507.8 | 166.2
A 1.5 19, 90,0 107.9] 1, 599.0 1,706.9 | 167.9
1 20,1, 90.0 11671 | 3m239.5 | 3,349,6 | 171.2
J 19.9 225.0 244,91 2,353.4 | 2,598,3 | 173.8
J 20, 90.0 110.8 49667 607.5 | 174.4
g 2%.1 gg.g 1;2 é 23%’% 463.6 | 175.1
i 7 ® L4 ¢ 337. 1 04
0 19.6 3745 971 49544 552.? 1;2-9
ﬁ 18.7 37.5 56e2 500, 7 556.9 | 176.4
19.4 37.5 56+9 463.8 530.7 | 176.9
Total 224.0 | 226.,0 900.0 902.0(13,022.7 | 13,924,7
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TABLE 1V

RECONSTRUCTION OF RIVER AT BLACK CANYON TO 1930

Quantities in thousands acre-feet.
Year-| Gila |Laguna |Losses, |Algebraic Yuma |Corrected |Cumul,
Flow Black to Corrected|Flow at |Mass,
Month|U.S.R.S. Diversion| ‘aguna | Total for U.B.|Black C., [M. A.f
1911
J + 35.7 1643 375 18.1 57665 94,6 175.3
F » 20,2 15.4 37,5 32.7 7776 1o.3| 178.
M 83.9 19,4 90.0 2%5| 1,067.7 1,093,2| 179.4
A 19,4 90.0 109.4| 1,108.7 1,218.1| 180.6
K 20.1 90.0 110.1| 2,543.9 2,654,2| 183.3
J , 19.9| 225.0 244,9| 3,393.6 3, 638.5| 186.9
J 34,7 20,8 90,0 76.1| 2,695.5 2,771.6| 189.7
A 20,1 0.0 110.1 906, 0 1,016.1| 190,7
Q 30.2 13:6 375 26.9| 1,818.0 1, 845.1| 193,0
N 173 1847 gs 38.9| 752.4 791.3| 193,8
D 19,4 o5 5649 500.1 957.0| 194,4
Total 222.0 226,0| 900.0 904,0[ 16, 594.,2 | 17, 498,2
1912 .
J 22,4 3745 59.9 364,2 424,1| 194.8
F 21,2 37.5 58.7 45647 515.4| 195,3
M| 121,0 26,8 90,0 - 4,2 8.8.0 813.8| 196.1
A 70.0 277 90,0 46,8| 1,154.6 1,201.4| 199.7
M 0.6 2.7 90,0 117.1| 2,299.5 2,416.6| 199.7
1 27.4| 225.0 152.4| 5,992.4 6,144,8| 205.9
J 12.5 28,6 90.0 106.1| 2,499.3 2,605.,4| 208.5
A 25.4 27.:7 90.0 92.3| 1,182.6 1, 274,9| 209.8
S 00 37.5 60.5 506.0 566.5 210.5
0 1.4 27.0| 375 63,1  734.8 797.9| 211.3
N 26,8 3745 63.3 727+ 2 790.6| 212.1
D 25,8 37.5 64,3] 436.4 500,7| 212,6
Total 231.0 311.0| 900.0 730.0(17,173.6 | 18,152.6
191}
28.7 3749 6643 268.8 334,8| 212.9
F 0.6 27.1 375 64,0 368.0 432,0| 213.3
M 5745 34,2 90.0 66.7 5578 624,5| 214,0
A 15.7 34,2 90,0 108.5| 1,430.7 1,539.2| 215.5
M 53.4 90.0 125,4| 2,201.5 2, 326.9| 217.8
J 35.0| 225.0 260.,0| 2,447,0 2,707.0| 220.5
i %gi gg.g ggi ggg.g 1,084,8| 221,.6
® @ ° ® 1400 22201
g 29.4 375 66. 453, 4 320.3 222, 6
0 34,6 37.5 72.1 689.4 761.5| 223.4
N 33.1 379 70.6| 497,9 568.5| 224,0
D 34.2| 37.5 71.7 423,9 495,.6| 224,5
Total 73.8 398.0{ 900.0 1, 224.2(10, 679.3 11, 903, 5
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TABLE IV

RECONSTRUCTION OF’RiVER AT BLACK CANYON TO 1930

Quantities in thousands acre-feet,

e

Year- 8ila |Laguna Losses, hlgebraic Yuma, Corrected| Cumul.
- Fiow lack to| .. Corrected | Flow at |Mass,
Month | UeSeReS. Diversion‘Laguna fotal for UsB. |Black C, |M. AFt
1914
J 1.2 37.2 . .
iy 118. 6 35.1 33.? - Z%.g 2?1:1 283‘6 §§5°1
M 1706 4405 0,0 116.9 922.9 1 039'g 222.;
A 44,5 | 90,0 134.5 1,277.3 | 1 a11.8| 208.1
i 46,0 | 90,0 136.0 3,123.7 | 3,259.6| 231.4
’ 49:2 | 225.0 27005 82171 | a8ae6| 23700
J 2,0 47.5 90.0 135, 5 2'843°6 2'979’1 240,
A 25,6 4640 90.0 116.3 1.161.1 1, 271.4 242'3
s 11,0 38.2 |  37.5 64,6 '524,1 | ' 588.8| 242.8
0 103 45,0 | 37,5 72,2 889.8 62.0| 243.8
N 105 42,8 | 37.5 6988 634.9 ?04.8 242, 5
D 35649 445 | 375 -274.,9  847,2 57243 245,0
Total 5538 517.0 | 900.,0 863.2[ 19, 6104 | 20, 473.6]
191§ 139, 6 45,8 37
° ® o ‘5 L 6. ® °
v | 942 | 42| 3F | I a3 1,000 | el 272
M | 320.9 54,7 | 90.0 | - 178.2 '950.9 774.7| 247.2
A 389.1 5407 90.0 - 244,4| 1,707.7 1 463'3 248°7
M 36740 56.6 | 90,0 « 220.4| 2, 771.5 2, 55143 | 251.3
T 16.9 5640 | 225,0 264,1| 2,563.5 | 2.827.6| 264.1
7 2.4 58¢5 | 90.0 146,1| 1,597.1 | 1.743.3| 285.8
A 21,8 56.6 | 90.0 1208 '3i0.9 | " ans| satca
S 47,0 | 37.5 84.6|  208.1 292,6| 256.7
0 55.4 | 37.5 92,9  489.9 582.8| 257.3
N 92.8 | 37.5 90.3|  378.5 268.8| 257.8
Totai T 0 6%2'3 933'3 92,2  380.7 472.9| 258.3
sy 79Le . . - 415.9]13, 679.2 | 13, 263.3
1916 1
J | 2093.0 54,4 | 37,5 | =2,001.1| 2,662.0 660.9| 259,0
¥ 690.0 51.3 37.5 | = 601.2| 1,639,9 1,038.7| 260.0
M 747.7 65.0 90,0 592.7| 2,201.0 1, 608.6| 261,6
A 559. 3 65,0 90.0 404,3| 2,043.3 1, 639.,0 | 263.2
M 27.1 67.2 90.0 130.1| 3,206.9 3, 337.0| 26645
1 2.5 66.5 | 225.0 289.0| 3,244,9 | [2,145,6| 272,14
J 69.5 90.0 159.5 1,986.1 | | 1,672.6| 273.8
A 67.2 | 90.0 157.2| 1,515.5 | | " 702.6| 272.5
S 70.9 55,9 3745 22,5 680.1 | ||1,569.1| 276.1
N 5347 62,6 | 37.5 46.4| 728.1 |, 544e4| 277.5
D 27.5 65,0 37.5 7540 479+4 | *3,533.9| 270.0-
Total 4, 494.0 75500 900 o0 "‘2p 639.0 22; 07104 19: 23204
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TABLE

v

RECONSTRUCTION OF RIVER AT BLACK CANYOM TO 1930

Qnantities in thousands acre-feet.

Year- Gila |Laguna Losses, |Algebraic Yuma, Corrected|Cumul,
‘ Flow i Black 14 Corrected|Flow at Mass,
Month | UsSeReSe [Diversion| Laguna Total for U.B. |Black C. M.A.Ft
1917 \
J 163.8 6300 3765 | = 6345 58449 52le 4| 278.0
F 83.3 59¢ 5 75 13,7 463.5 477.1| 27845
M 132.9 7502 0.0 32,3 602, 6 634.9| 279.1
A 448,2 7563 90,0 - 283,0 1,49%.9 | 1,212,9| 2803
M 243,7 778 | 90,0 | « 75.9 2, 886.5 2,810,6| 283.1
J 0.5 77.C | 225.0 302. 5.085- 5,387. 288.5
J 80.5| 90.0 g % 92747 5.698. 294,2
A 82.3 778 9040 1, 297.0 382.5 295.6
s 84.7 3745 122. 485.1 07 3| 296.2
) 7640 37.5 113.5 5076 21.3| 296.8
N 7245 375 110.0 441.9 551 9| 297.3
D 752 375 112.7 442.7 5954 | 297.9
Total | 1,154.7 874.0 | 200.0 619.3 | 19,821,606 20,440,9] 297.9
1918
J 1.6 71l.4 745 107.3 4264 4 5337 | 298.4
F 12.4 67.4 37.5 92,5 343,7 436,2| 298.9
M 243,4 65¢2 90,0 - 88.2 1,008.2 920.,0| 299.7
A 17.2| 65.2 90,0 138.0 703.6 841,6| 300.5
i 88.2 | 90,0 17841 1,655 5| 1,833.6| 302.3
g 87.2 | 225.0 312,2 3,429,8 | 3,842,0| 306.0
J 91.2 90,0 181.2 2,432,2| 2,613.4| 308.6
A 52¢3 88,2 90.0 125.9 57649 702.8| 309.3
S g203 3705 110'8 35904 470 2 30908
) .l 3745 123,7 5119 635.6| 310.4
N 82.2| 37,5 119.7 49743 616.9 311,0
Total 329.7 991.0 | 900.0 1,561.3 | 12,421.3 13.982.6
191? 11.9 7949 5 25 359.8| 312.3
1s . 5 105, 0.3 355, .
F 24,4 7545 3?.? Bg.é 417.0 505.6| 312,8
M 18,9 95.5 90,0 166,6 5332 709.8| 313.5
A 60.1 93.3 90,0 125,4 1,167.6 | 1,293,0| 314.8
M % | 98. 20,0 185.7 2 102.6| 2.,288,3| 317.1
J 97.6 | 225.0 322.6 1 823,6| 2,146.2| 319.2
J 42,6 102.0 90.0 149,4 1 037.3| 1,186.7| 320.4
A 54,2 98,8 90,0 134,6 523.7 668.3| 321.1
S 8¢7 82,0 375 110,8 264,55 37%. 3| 321.5
0 21.2 9645 37.5 112,8 359.9 472.7| 322.0
N 188.1 92.1 37,5 - 5845 621, 4 562.9| 322,5
D 306.0 95%.9 375 - 173.6 963.6 7€9.8| 32333
Total 739.9| 1,110.0 [ 200.0 1,270.1 | 10,086.0 | 11, 356.1
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TABLE 1V

RECONSTRUCTION OF RIVER AT BLACK CANYON TO 1930

Quantities in thousands acre-feet.

Year=- Gila Laguna Losses, | Algebraic Yuma Corrected| Cuml.
' Flow Black %o - '|Corrected| Flow at | Mass,

Month |U.S.R.S.|Diversion|Laguna Total for U.B.| Black C. | M.AFt

1920
J 40,0 8846 375 86.1 | 2,205.7 805.0 | 324.1
F 42434 83.3_ 37,5 - 303.4 718.9| 1,902.3 | 326.0
M 190.5 105, 90,0 ' ?.3 1,112,6 1,118:2 | 327.1
A 108.2 105,8 90000 87.6| 1,159.0| 1,247,1 | 328.3
M 14,6 109.5 90,0 184,9| 2,733.8| 2,818.7 | 331.1
7 108.2 225,0 233.2| 7,489.8| 7,723.0 | 338.8
J 113.0 0.0 203,0 | 2,459.6| 2,662.6 | 341,5
A 109.5 0,0 199.5 97062 1,169.7 | 342,7
S 91,0 37+5 128.5 462.9 591.4 | 343,3
0 10760 375 144,5 431,8 576.3 | 343.9%
N 9,4 102,0 37¢5 130.1 633.8 763.9 | 344.7

Total 800.8 | 1, 230.0 900.0 1, 329.2| 20, 848.8] 22,1.78.0

1921 .
J 22,9 85,5 37.5 100.1 442,8 542,9 | 346,0
F 8.4 86.5 375 109.6 424,7 534.3 | 346.5
M 1.0 101l.5 90,0 190, 5 824,5 1,015,0 | 247.5
A 101. 5 90.0 191.5 767.2| 958.7 24845
M 105, 2 90.0 %95.2 2,572.2| 2,767.4 | 351.3
J 104,0 2zg.o 29.0| 6,427.7| 6,756.7 | 258.0
J 108.0 90,0 198.0 | 2,646.7| 2,844,7 | 260.8
A 341,1 105,.2 90.0 - 145,99 2,062,2| 1,916,3 |362.7
S 41.1 8703 37‘5 8309 l' 062‘6 l: 14605 36308
0 15.2 102, 3745 125.1 580, 2 7053 | 364.5
N 57 98.3 3745 130.1 4608 590.9 | 365.1
D 42,9 101.5% 37.5 96.1 651.9 74840 | 365.9

Total 478.3 | 1,182.0 900.0 1,603.7 | 18, 923.5] 20, 527, 2

1922
J 329,7 91.0 37:5 - 201.2 814, 3 €13.,1 | 36646
M 164.3 108. 5 90.0 34,2 997+0( 1,03L.5 |368.3
A 34,2 108.5 90.0 164.3| 1,095.7| 1,260,0 |369.6
M 2, 8 11201 9000 19903 3: 34'80 3 3: 548' 6 373'1
J \ 111,0 225.0 336.0 | 5,654.5| 5,990.4 |379,0
J 11640 90,0 206.0 | 1,79440| 1,999.9 |381,0
A 112.1 90.0 202.1 653.,0 855.3 |381.6
S 7.0 93.5 37.5 124,0 49343 617.3 |382.2
0 109.6 375 147.0 265, 7 412,7 |382.6
N . 104.5 375 142,0 337.8 479.8 |383.1

Total | 672.5 | 1,260.0 900.0 1,487.5| 16, 539.5| 18, 027.0
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TABLE IV

RECONSTRUCTION OF RIVER BT BLACK CANYON TO 1930

Quantities in thousdnds acre-feet.

Year- Gila [Laguna sses, |Algebraic Yuma Corrected |Cumul.
' Flow Biack to Corrected [Flow at |Mass,
Month | Us8.R.S. Diversion|Llaguns Total for U.B. |Black Cs [M.A.Ft,
1923 :
J 16.5 91.0 7¢5 112.0 339.5 451.5| 384.6
F 5.5 85.9 7e5 117.9 333.0 450.9| 384.9
M 95.0 108.5 90.0 103.5 540,0 643.,5( 385,5
A 2.0 108, 5 90.0 196.5| 1,041.0| 1,237.5| 386.7
M 112.1 90.0 202.1| 2,800.0 3 002.3| 389,7
3 116.0 90,0 206.,0| 2,487.6] 2,693.6| 27°97.,7
A 112, 1 90.0 202,1| 1,438.1 1,640.2| 399,3
S 93.5 37.5 131.0| 1, 244.1 1 375. 400, 7
0 &, 109, 6 37.5 144,3 71443 858.6| 401.6
N 83.0 104.5 37.5 59.0 818. 6 877.6| 403.5
D 224,0 108.5 37.5 - 78.0 638.0 600.0| 403,1
Total 428.7 | 1,260.,0 | 900.,0 1,731.1] 17,434.5] 19.165.8
1924 '
J 317.0 91.0 379 - 188.5 795.0 606.5| 403.8
‘' F 22.3 8549 37.5 101.1 491.0 592.1| 404.4
M 4,7 108.5 90.0 193.8 520.0 713.8| 405.1
A 30.6 108. 5 90,0 168.0| 1,286.0| 1,454,0| 406.6
M 2.0 114,71 90,0 200.1| 2,500.6| 2,70007| 409.3
J 111.0 | 225.0 336.0| 3,080.43| 3,416.2| 412.7
I 116.0 90.0 206.0| 1,015,0| 1,221,0| 413.9
A 112.1 90.0 202,1 224,7 42€,8| 414,3
S 93.5 375 131.0 161.6 292,6| 414,6
0 109.6 37.5 147.0 262.4 409.4| 415,0
N | 104, 5 37.5 142,0 376.5 518.5| 415.5
D 108.5 375 146.0 362.0 508.0| 416,0
Total 37604 l, 260.0 900.0 1: 78306 11 078 0 12, 861. 6
1922 126.8 221.0 347.8| 416
J 89, b . . 16.4
F SZ % 33.? 121,86 3580 479.8| 416.9
1 106.5 | 90.0 196. 5, 530.8 727.3| 417.6
A 106, 5 90.0 19€.5| 1,068.0| 1,264.5| 418.9
o 110.5 | 90.0 200.5| 1,732.0| 1,932.5| 420.8
T 109.0 | 225.0 334.0| 2,405.0| 2,739.0| 423.5
114,0 90.0 205.0| 1,655.4| 1,859.4| 425.4
& 110.5 90.0 200.5 687.8 88833 | 42643
8 65,3 91,8 | 37.5 64,0 1,190.0| 1,254,0| 427.%
W 10.7 108.0 3745 134.8| 1,164.7| 1,299.5| 428.9
1.8 108.5 | 37.5 142,2 4820 624.2| 430,3
Total 78.4 | 1,240,0 | 900.0 - 2,061.6] 12,180.3| 14, 241,9
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TABLE IV

RECONSTRUCTION OF RIVERAT BLACK CANYON TO 1930

Quantitie8 in thousands acre-feet.

Year- | Gila |Laguna Losses, Algebraic Yuma |Corrected |Cumul.
| Plow . Black to Corrected| Flow at [Mass,
Month [UeSeR.S. |Diversion| Laguna | Total for U.B. |[Black C. [M.A.Ft.
1926
J 1.0 8943 37.9 125.8 362.0 487.8 430.8
F 0.2 84.3 37.5 121.6 294,0 415, 431,.2
M 106, 5 90.0 196, 5 446,0 642,5 431.8
A 228,0 106.5 90.0 | = 31.5 1,392.0 1,360.5 433,2
M 21.3 110.5 90.0 179.2 2,738.0] 2,917.7 436.1
J 109.0| 225.0 334,0 3,490.5 3,824,5 439.9-
J 114,0 90.0 204,0 1,352.0| 1,556.1 441.5
A 110.5 90.0 200, 5 498,.0 €98.5 442,2
S 91.8 3745 129.3 246, 4 375.7 442.6
0 61,7 1080 37.5 83.7 449,0 532.8 443,1
N 103.0 37.5 140.5 25848 399, 3443, 5
D 45,1 10645 37+5 98.9 465.0 563.,9 444,2
Total 357.3] 1,240.0| 900.0 | 1,783.7 11, 991.0[ 13, 773.7
1927
) 36.6 89,3 375 - 90.2 284,0 374,20 444,5
F 415,0 84.3 37,5 | - 293.2 1,074.0 780.8 445,3
M 116.0 106.5 90.0 80.5 719.0 79845 446,11
i 110.5 90.0 200, 2 2,965.0 3,162,5 450,.4
T 109.0| 225.0 334.0 3,402.0| 3.737.0| 454,1
J 114,0 90.0 204, 0 2, 62645 2,830.5 456.9
A 2.0 1105 90.0 198.5 887.0| 1,086.1 458.0
8 54.8 91.8 37.5 74.5 887.6| 1,865.,3 4859,9
0 108.0 37.5 145, 5 1,057.3 1,202.8 46é1.1
N 103.0 37.5 140,5 733.9 874.4| 462,0
D 106 5 375 144,0 466.0 610,0| 462,6
Total 633.2| 1,220.0| 900.0 | 1,506.98 16,951.0[ 18, 457,8
1928
T 89.3 37.5 126.8 398.0 524,8| 463.,1
T 22,6 84,3 37.5 100,0 447,0 547,0| 463.,6
M 1064 5 9.0 196.5 5480 744.5 464,3
A 106¢ 5 90.0 19€.5 797.0 993.5| 465.3
M 110, 5 90.0 200, 5 3: 257- 3 31 457, 8| 468.8
J 114.,0 90,0 200. 5 l, 545. 9 l, 74604 474, 6
A 110.5 90,0 204.0 526.0 730.2| 475,3
0 108.0 37.5 145.5 401, 6 547.,1| 486.2
N 103,0 375 140.5 444,0 584.5 476,8
D 106,0 37.% 144.0 394.0 238.0| 477.3
Total 22,6 1, 240,0 900.0 2, L1703 12, 703.0| 14, 820.4
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TABLE IV

RECONSTRUCTION OF RIVER AT BLACK CANYON TO 1930

Quantities in thousands acre-feet.

Year- Gila | Laguna Losses, Algebraic| Yuma Corrected| Cumul.,
‘ Flow Black to Corrected| Flow at | Mass
Month | U.S.R.S. Diversion Laguna | Total for U.B.| Black C. |M.A. Ft,
1929
J 88 8 37.5 126.% 223.0 349.3 | 477.7
F 83.3 37+5 120, 268.0 88.8 | 478.1
M 106.0 2.0 196.0 678.0 74,0 | 479.0
A 106, 4 90.0 196.4 | 1,436.0 | 1,626.0 | 480.6
M 11041 90.0 200.1 | 2,220.1 | 2,920.1 | 483.5
g 113.4 90.0 203.4 | 2,100.0 | 2,303.4 | 490.8
A 11046 90.0 200.6 | 2,115.0 | 2,315.6 | 493.1
S 3.6 90,7 375 125.0 | 1,480.0 | 1,605.0 | 494.7
0 1.9 107.1 3745 143,0 935,0 | 1,078.0 | 495.8
N 1022 375 139.7 464.0 603.7 | 496.4
D 106, 6 375 144,1 361.0 505.1 | 496.9
Total 5.5 | 1,234,1 900.0 | 2,128.6 |17, 474.0 | 19, 602.6
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TABLE V
FUTURE FLOW AT BLACK CANYON

QUantities in millions acre-feet

Year- |Future Additional] Cumulative Present Mass at | Net Future
Diversion, | Bumulative

Month |Thousands AFt. Mass Black Canyon Mass

1899 _
Jiv 20.0 0.02 0,7 006
F 30,0 0.1 Led |
M 50,0 Ol 2.1 2.0
A 315.0 0.4 4,9 4e5
M 1,050.0 . 8.5 7.0
J 1, 605.0 3.l 12.8 9.7
J 660,0 3.7 16.1 12.4
A 196.0 3.9. 16,1 12:2
S 55.0 3.9 16.4 12.5
0 # 20,0 3.9 16.9 13.0
N # 40.0 3.9 17.4 13.5
D # 10.0 3.9 17.9 14,0

Total - 3,910.0 - 3.9

1900
J 20,0 3.9 18.6 14,7
F 30,0 3.9 19.4 14,7
M 50.0 4,0 20,1 16.1
A 315.0 4,3 22,9 . 1846
M 1,050,0 5e3 26.5 21.2
J 1, 60540 6.9 30.8 23.9
J 660.0 746 33.2 25.6
A 196.0 7.8 33.2 25.4
S 5940 749 33.3 25.4
0 20,0 7.9 33.6 25,7
N 40,0 7.8 33.7 25,9
D 10.0 = Tal 33,9 26.1

1901
J 20,0 7.8 34,2 26.4
F 30.0 748 34.6 2648
M 50.0 e O 3540 27.1
A 31500 802 3603 28.1
M 1,050.0 9.2 38.4 29,2
J 1, 605.0 10.8 40,2 29.4
J 660.0 115 41,1 29,6
A 195,0 317 41.1 29,4
S 55.0 1.8 41,4 29,6
0 20,0 11.8 41.9 30.1
N 40,0 ol P 42,9 30.2
D 10.0 11:7 42,9 31.2




TARLE V
FUTURE FLOW AT BLACK CANYON.

Quantities in millionB acre-feet.

Year- | Future Additional Cumulative Present Mass at| Net Future
Biversion, Cumulative

licnth | Thousands A, Ft, Mass Black Canyon Mass

1902 20,0 1147 43,2 31.5
J
F 30.0 117 43,6 31.9
M 50,0 11.8 44,0 32.2
A 315.0 123 44,8 32.7
M 1,050.0 13.1 46,5 33,4
J 1, 605.0 14.7 47.9 33.2
J 660.0 15.4 48,3 32.9
A 195,0 15,6 48,3 32.7
S 5540 15.7 48,6 32,9
0 20.0 15.7 49,1 33.4
N 40,0 15.7 49,5 33.8
D 10,0 15.6 5040 34,4

Total -3,910.0

1903
J 20,0 15.6 50,3 34,7
F 5040 15.6 50.6 35.0
M 30.0 1547 51.0 3543
A 315.6 16,0 51.7 35.7
u 1,050,0 1740 5364 36.4
J 1, 605.0 18.6 56.1 37«5
J 660,0 19.3 574 38.6
4 195°O 19° 5 580 3 38.8
S 5540 19.6 586 6 39.0
0 20.0 19.6 59.2 39,6
N 40,0 19.5 59. 6 40,1
D 10,0 19.5 60,0 40.5

1904
J 20,0 19.5 60.3 40,8
F 30,0 19.5 60,6 41,1
M 50.0 19.6 61.0 41.4
A 315.0 19.9 61.4 41.5
M 1, 050.0 20,9 62,9 42,9
J 1, 605.0 22.5 65.1 42,6
g 660,0 23,2 65.9 42,7
A 195.0 ' 23,4 6647 43,3
S 55.0 23.5 673 43,8
0 20,0 23.5 68.1 44,6
N 40.0 23.4 6806 4502
D 10.0 23.4 69.0 45,6




TABLE V

FUTURE FLOW AT BLACK CANYON

Quantities in millions agre-feet.

Year~ | Future Additional Cumulative Present Mases at| Net Future
Diversion, Cumulative
Month | Thousands A. Ft, Mass Biack Canyon Mass
190
9 ? 20,0 23.4 69.4 46,0

F 30.0 23.4 70,4 47,0
M 5.0 23.5 72+ 6 49,1
A 315.0 23.8 74,0 50,2
M 1,050.0 24,8 76,0 51.2
J 1, 605.0 26.4 80.2 538
J 660.0 27.1 81.6 5445
A 195.0 2Fe 3 82.1 54,8
S 5540 27 o4 82.4 55.0
o) 20,0 27 .4 83.0 55.6
N 40,0 2%e 3 83.6 5603
D 10.0 273 84,3 570

Total =3, 910.0

1906 i
J 20,0 27.3 84.9 576
F 30.0 27.3 85.4 58.1
M 50 .0 27.4 8645 59.1
A 315.0 27.7 88.0 60.3
M l, 05000 ' 28.7 9100 6203
J 1, 605,0 30.3 95.7 65.4
J 660.0 31.0 97.7 6647
A 195,0 3l.2 98.6 67.4
B 5540 31.3 99.2 67.9
0 20,0 31.3 100.0 68.7
N 40,0 31l.2 100.6 69.4
D 10.0 31.2 101,8 70.6

1907
J 20.0 31.2 103.1 71.9
F 3040 31.2 104, 2 73.0
M 5040 31.3 105¢5 74,2
A 315, 31. 107.5 759
M 1,050,0 32.6 109.6 77.0
g 1, 605.0 34,2 115.0 80.8
J 660,0 34,9 120.5 85.6
A 195.0 35.1 22,6 87¢5
S 55.0 352 23.8 88.6
0 2060 35.2 24,7 89.g
N 40,0 35.1 25.4 90.
D 10.0 35.1 25.9 90.8
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TABLE V

- FUTURE FLOW AT BLACK CANYON

Quantjties in millions acre-fect.

¥ear- | Future Additional | Cumulative |[Present Mass at| Net Future
Diversion in U.B., Cumulative

Month | Thousands A. Ft. Mass Black Canyon Mass

1908
J 20.0 35.1 126.5 91.4
F 30,0 35.1 127.0 91.9
M 50,0 35,2 127.9 29,7
A 315.0 35.5 128.9 93.4
M 1,050.0 3645 30.4 93.9
i § 1, 605.0 38.1 132.7 94,6
J 660,0 38.8 34,3 99%.7
A 195.0 39.0 135.5 96.5
S 550 39.1 13641 97.0
0 20,0 39,1 36.8 9747
N 40,0 39,1 37.4 98.3
D 10,0 39.1 138.0 98.9

Total -3,910.0

1909
g 20,0 39,1 138, 6 99.5
b} 30,0 39.1 139.3 100.2
M 5040 39,2 140.3 101.1
A 315.0 39.5 142.0 102.5
M 1,050.0 40.5 145.2 104,97
J 1, 605.0 42,1 151.2 109.1
b g 6600 42,8 155.8 113,0
A 195.0 43,0 158.1 11%.1
S 55.0 60.9 160.,9 117.8
0 20,0 43,1 161.9 118.8
N 40,0 43,0 162.5 119.5
D 10.0 43,0 163.1 12041

1910
J 20,0 43,0 164.0 121.0
¥ 30,0 43,0 164,6 121.6
M 50.0 43,1 16642 123,1
A 315,0 43,4 67.9 124.5
M 1,050.0 44,4 171.2 126.8
J 1, 605.0 46,0 173,.8 127.8
J 660.0 46.7 174.4 129.7
A 195,0 46,9 195, 1282
S 55.0 47,0 175.4 128.4
0 20.0 47,0 175.9 128.9
N 40,0 46,9 176.4 129.5
D 10.0 46.9 176.9 130.0
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TABLE V

FUTURE FLOW AT BLACK CANYON

_Quentities in millions acre-feet
Year= Future Additional Cumulative Present Mass at | Net Future
Diversion in U.B., Cumulative
lMgonth | Thousands A. Ft. - Mass Black Canyon Mass
1911
J 20.0 46,9 1775 130.6
F 30.0 46,9 17843 131,4
A 315.0 4743 180, 6 133.3
M 1,050.0 83 183.3 135,0
g 1, 6050 49.9 186.9 137.0
J 660.0 5046 189.7 139.1
A 195,0 50,8 190.7 139,9
S 55.0 50.9 191.2 140.3
0 20,0 50.9 193.0 142.1
N 40,0 50.8 193.8 143,0
D 10,0 50.8 194,4 143,6
Total -3,910.0
1912
J 20,0 50,8 194,8 144.0
F 3040 5068 195.3 144, 5
M 50.0 50.9 196.1 145,2
A 315.0 5l.2 197.3 146.1
1,050,0 5262 199.7 147.5
J 1, 605.0 53.8 205.9 152.1
J 660.0 54,5 208.5 154.0
S 55¢0 54.8 210.5 155.7
0 20.0 54,8 211.3 156.5
N 40,0 54,7 212.1 157.4
D 10.0 54,7 212.6 157.9
1913
J 20.0 54,7 212.9 158, 2
F 30.0 54,7 213.3 158.6
M 50.0 54,8 214.0 159.2
A 315.0 551 215.5 160, 4
M 1,050.0 56.1 217.8 161.7
J 1, 605,0 5767 220.5 162.8
J 660,0 58.4 221, 6 163.2
A 195.0 5846 222.1 163.5
S 55.0 5867 222.6 163.9
0 20.0 58.7 223.4 164,7
N 40.0 58.6 224,0 165.4
D 10.0 58.6 224, 5 165.9




TABLE V

FUTURE FLOW AT BLACK CANYON

Quantities in millions, acre-feet.

Year« |Future Additional Cumulative Present lMass at Net Future
Diversion in U.B., Cunuleative
lMonth |Thousands A. Ft. lass Black Canyon Mass
1914
J 20.0 58e 6 225,1 166.5
F 30,0 58. 6 2257 167.1
M 50.0 58e7 22647 168.0
A 315.0 59.0 228.1 171.4
M 1,050,0 60,0 231.4 171.4
 § 1, 605.0 61.6 237.9 176.3
J 660,0 22.3 240.9 178. 6
A 195.,0 2.9 242, 2 179.7
S 5%.0 62.6 242.8 180.2
0 20,0 62.6 243,8 181.2
N 4'000 626 5 244. 5 18200
D 10.0 62.5 245,0 182.5
Total "‘3, 910.0
1915
J 20.0 62. 5 245, 5 183.0
F 30.0 62.5 246.4 183.9
b 50,0 62,6 247,2 184, 6
A 315.0 62,9 248, 7 185.8
M 1,050.0 63,9 251.3 187.4
J 1, 60500 65.5 25401 18806
J 660.0 66.2 255.8 189.6
A 195,0 66,4 256.4 190,0
S 55.0 66.5 25647 190.2
0 20.0 66.5 257.3 190.8
N 40.0 66.4 2578 191.4
D 10;0 66.4 258.3 191.9
1916
J 20,0 66.4 2590 192.6
F 30,0 66.4 260.0 193.6
M "50.0 66¢ 5 261.6 195.1
A 315.0 66.8 263.2 196.4
M 1, 050,0 678 26645 198.7
J 1,605.0 69.4 270.0 200, 6
J 660,0 70.1 27241 202,0
A 195.0 7003 273.8 203.5
] 55.0 70.4 274, 5 204.1
0 20,0 70.4 276.1 205.7
N 40,0 70.3 276.9 20646
D 10.0 70.3 277.5 207.2




TABLE V
FUTURE FLOW AT BLACK CANYON

Quantities in millioms acre-feet.
T T

}
I

-Future Additional Cumulative Present Mass at|Net Future
Diversion in U,B,, Cunulative
Thousands A. Ft. | Mass Black Canyon Mass

20.0 70.3 278.0 , 2077
30.0 70.3 278. 5 208, 2
50,0 70. 4 279.1 208, 7
315.0 70.7 280.3 209, 6
1,050.0 717 283,.1 211, 4
1, 605.0 7343 288. 5 215,2
660.0 74,0 294, 2 22062
195.0 74.2 295.6 : 221.4
55.0 74.3 296,2 221.9
20.0 74,3 296.8 222. 5
40,0 7462 297.3 223.1
10,0 74.2 297.9 223.7

-3, 910,0
J 20.0 74.2 298.4 224,2
F 30.0 74.2 298.8 224, 6
M 50.0 7443 299,7 225, 4
A 315.0 74.6 300.5 225,9
M 1,050.0 756 302.3 22647
J 1, 605.0 772 306.0 228, 8
J 660.0 779 30806 230.7
A 195,0 7841 309.3 231.2
S 5560 782 309.8 231. 6
0] 20,0 78.2 316.4 232,2
N 40,0 7862 311.90 232.8
D 10.0 78.1 311. 6 233.5

1919

J 20,0 78.2 312,3 234,11
F 30,0 78.2 312,8 234, 6
M 50,0 78.3 313.5 235,2
A 315.0 78.6 314,8 236.2
M 1,050.0 796 317.1 237.5
J 1, 605.0 81.2 319.2 238.0
J 660,0 81.9 320.4 238.5
A 195,0 82.1 321.1 239,0
S 55.0 82.2 321.5 239.3
0 20.0 82,2 22.0 239.8
N 40,0 82.1 322, 240,.4
D 10.0 82.1 323, 241, 2




TABLE V

FUTURE FLOW AT BLACK CANYON

Quantities in millions acre-feet

]

Year- | Future Additional Cumulative |Present Massmat| Net Future
~ | Diversion in U.B., Cunulative

Month | Thousands A, Ft. | Mass Black Canyon Mass

1920
J 20,0 82.1 324,1 242,0
F 30.0 82.1 32640 243,9
M 50.0 82,2 327.1 244,9
A 315.0 82.5 328.3 245, 8
2 1,050.0 83.5 331.1 248, 6
T 1,605.0 58.1 338.8 253,7
J 660.0 85.8 341.5 25547
A 195.0 86.0 342, 7 256.7
S 59.0 86,1 343,3 25742
0 20.0 86.0 343.9 257.8
N 40,0 86.0 344,7 25847
D 10,0 86.0 345,3 259.3

Total -3, 910.0

1921
J 20.0 86.0 346,0 260,0
F 30.0 8640 346.5 2605
M 50,0 86,1 347,5 261.4
A 315.0 86,4 348. 5 262,1
M 1,050.0 87.4 351.3 263, 9
J 1, 605.0 89.0 358,0 269,0
J 660,0 89.7 3608 271.1
A 196.0 89.9 362.7 272.8
S 5560 90,0 363. 3 273.8
0 20,0 20605 364, 5 274, 5
N 40,0 9.9 365,1 275.2
D 10,0 89.9 365.9 276.0

1922 '
J 20,0 89.9 366.6 27647
F 30.0 89.9 3673 277.4
M 50.0 90,0 368,43 27803
A 315.0 90,3 369.6 279. 3
M 1,050.0 91.3 373.1 281,.8
J 1, 605.0 92,9 379.0 286.1
J 660.0 93,6 381.0 287.4
A 195.0 93.8 381.6 287.8
S 5540 93.9 382.2 288.3
0 20.0 93, 382, 6 288.7
N 40.0 930 383.1 289.3
b 10,0 93.8 383.8 290,0




TABLE V

FUTURE FLOW AT BLACK CANYON

Quantities in millions acre-feet

Yedir- Future Additional Cumulative |Present Mass at | Net Future
Diversion in U.B., Cumulative

Month |Thousands A, Ft. Mass Black Canyon ~ Mass

1923
F 30.0 93.8 384.9 291.1
I 50,0 93.9 385.5 291.6
A 315.0 94,2 386.7 292, 5
M 1,050.90 95.2 389.7 294.5
J 1, 605.,0 96.8 395,0 298, 2
J 660,0 97.5 397.7 300,2
A 195.0 977 399.3 301.6
S 55.0 97.8 400.7 302.9
0 20,0 97.8 401, 6 303.8
N 40.0 97.7 402.5 04,8
D 10.0 97.7 403,1 305.4

Total -3, 910.0

1924
J 20,0 97.7 403,8 306,1
ﬁ %o.o g;.g 40;.4 %oé.g

0.0 . 405,1 07,

A 315.0 98. 406, 6 308. 5
M 1,050.0 99.1 409, 3 310.2
J 1, 605.0 100.7 412,7 312.0
J 660,0 101.4 413,9 312,5
A 195.0 101.6 414,3 3127
S 550 101.7 414,56 312.9
0 20.0 101.7 415,0 313.3
A 40,0 101.6 415.5 313.9
D 10,0 101,.6 416,0 314, 4

1925
J 20,0 101.46 416.4 314.8
F 30.0 101.6 416.9 315.3
M 50.0 101.7 417,6 315.9
A 315.0 102.0 418,9 316.,9
1 1,050.0 103,0 420,8 317.8
J 1, 605,0 104.6 423, 5 318.9
J 660.0 105.3 425,4 320.1
A 195.0 105.5 426, 3 320.8
S 5540 105.6 427.6 322.0
0 20.0 105.6 428,9 323.3
N 40,0 105.5 429,7 324,2
D 10.0 105.5 430.3 324.8




TABLE V

FUTURE FLOW AT BLACK CANYON

Year. |Pyture Additional Cumulative |Present Mass at | Net Future
Diversion in U.Bj, Cumulative
Month |Thousands ccre ft. Mass Black Canyon Mass
1926
J 20.0 1055 430.8 3253
F 30.0 105.5 431,2 325,7
M 50.0 102.6 431,8 322.2
A 315,0 105.9 433,2 327.3
M 1,050.0 10649 437.1 329.2
J 1,605.0 108.5 439.9 331.4
J 660,0 109.2 441.5 332.3
A 195.0 109.4 442,2 332.8
S 5540 109.5 442,6 333.1
0 20.0 109.5 443,1 333.6
N 40,0 109.4 443, 5 334.1
D 10,0 109.4 444,11 334,7
1927
J 20,0 109.4 444,6 335.1
F 30.0 109.4 445,3 339.9
M 5040 109.5 446,1 33646
A 315.0 109.8 447,2 337.4
M 1,050.0 110.8 450.4 339.6
J 1, 605.0 112.4 454,1 341,7
J 66040 113.1 45649 343, 8
A 196.0 113.3 458,0 344,7
S 5540 113.4 461.1 347,79
0 20.0 113.4 461.1 347.7
N 40,0 113.3 462.0 348.7
D 10,0 113,3 462, 6 349,3
1928
J 20,0 113.3 463,1 348.8
F 30.0 113.3 463, 6 35063
M 500 113.4 464,3 350.9
A 315.0 1137 465,3 351,.6
M 1,050.0 114, 7 468.8 354,1
J 1, 605.0 116.3 472.9 35646
J 660.0 117.0 474,6 35746
A 196,0 117.2 47543 358.1
S 5540 117.3 475,7 358.4
0 20.0 117.3 476, 2 358.9
N 40,0 117.2 47648 359.6
D 10.0 1172 477,3 360.1
1929
J 20.0 117.3 477.7 360. 4
F 30.0 117.3 478.1 360.8
M 50.0 117.4 479,0 361.6
A 315.0 117.7480.6 480.6 362.9
M 1,050.0 118.7 483.5 364,8
J 1, 605.0 120.3 488.5 368.2
J 66040 121.0 490.8 369.8
A 195.0 121,2 493,1 371.9
S 5540 121,3 494,7 373.5
g 20.0 121.3 495,8 374,5
N 40.0 121,2 496.4 37562
D 10,0 121,.2 496,9 375.7




TABLE VI

POWER VARIATIONS AT BLACK CANYON DAM,

PRESHENT FUTURE
Year- Head Horse Power, Head Horse Power,
Thousands Thousands
Montn Feet Primary Secondary| Feet Primary] Seconda
1899
J 480 775 482 547
F 477 771 480 545
M 473 765 480 545
A 488 790 497 565
M 5111 826 510 579
-3 538 870 528 600
X 538 870 2, 000 537 610 666
A 538 870 535 608
S 538 870 532 605
0 537 868 529 600
N 532 860 527 598
D 527 853 523 595
1900
J 523 845 532 595
F 520 840 515 585
M 517 836 522 593
A 532 860 535 608
M ha7 870 1, 550 537 610 1, 330
J 537 870 2, 670 637 610 1, 580
X 537 870 1, 080 537 610 750
A 537 870 537 610
o | 2 80 2| a
N 537 870 537 610
D 537 870 537 610
1901
J 537 870 667 537 610
F 537 870 537 610
M 533 863 533 605
A 534 864 535 608
C A | B |E 8
7 0 0
J 537 70 528 600
e I 2B
0 525 850 510 579
N 520 840 508 577
D 515 833 507 576
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TABLE VI

 POWIR VARIATIONS AT BLACK CANYON DAM,

PRESENT FUTURE
Year= Head Horse Bower, Head, Horse Power,
Thousands Thousands
Month Feet Primary Spilled Feet Primary | Spilled
1902
J 508 821 502 570
F 502 812 498 566
M 495 800 495 562
A 493 797 495 562
M 498 799 492 558
J 502 812 482 547
J 495 800 472 536
A 488 790 463 526
S 477 772 457 519
0 473 765 453 5.5
N 455 736 450 511
D 460 744 447 508
1903
J 452 731 442 502
F 442 714 438 498
M 435 703 433 492
A 432 697 428 486
M 438 708 428 486
J 455 736 430 488
J 462 747 433 492
A 455 736 428 486
S 448 725 418 475
0 441 713 415 471
N 433 700 412 468
D 425 687 405 460
1904
J 415 672 398 452
F 403 252 392 445
M 3 38 437
A %g% 620 37? 426
M 388 628 383 435
5 404 654 367 417
J 400 648 abe 403
A 397 643 355 401
S 390 631 348 395
9 383 620 348 39%
N 376 608 345 392
D 365 591: 338 384
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TABLE YX

POWER VARIATIONS AT BLACK CANYON DAM,

PRESENT FUTURE
Year- Head, Horse Power, Head, Horse Power,
Thousands , Thousands
Month Feet Primary Spilled Feet Primary| Spilled
1905 )
J 345 573 330 375
F 352 570 333 381
i 370 598 355 403
A 375 607 360 409
M 387 626 364 413
J 430 696 390 443
J 433 701, 388 441
A 427 691 380 432
S 415 671 372 423
0 408 660 368 418
N 400 647 367 417
D 395 639 365 415
1906
J 388 628 363 412
F 378 611 398 407
M 378 611 362 411
A 383 620 367 417
M 412 667 385 437
J 453 735 417 474
J 462 748 423 481
A 46% 7;3 42§ 48%
S 4 7 4] 47
0 4?2 734 418 475
N 448 725 415 471
D 449 726 422 480
1907
J 451 730 428 487
F 451 730 432 491
M 453 734 435 494
A 463 748 445 506
M 470 761 447 508
J 508 822 477 542
J 537 870 1,000 513 583
1R 108 1A 1
S 7 0
0 537 870 528 599
N 537 870 528 599
D 537 870 525 597




387

TABLE VI
POWER VARIATIONS AT BLACK CANYON DAMN.,

PRESENT FUTURE
Year- Head, Horse Power, Head, Horse Power,
Thousands Thousands
MEnth Feet Primary | Spilled Feet Primary Spilled
1908
J 540 1,130 520 805
F 532 1;1l5 515 798
M 527 1,100 513. 795
A 523 1,095 508 787
M 523 1, 095 503 780
J 532 1,115 500 775
J 533 1,117 500 775
A 530 1. 113 497 770
S 523 1,09% 491 761
0 517 1,080 488 756
N 509 1, 062 483 750
D 505 1,055 478 740
1909
e 498 1, 040 473 734
¥ 492 1,028 470 728
i 487 1,018 467 724
A 490 1,025 470 728
M 505 1,055 480 744
J 537 1,122 750 510 790
J 537 1,122 2, 670 535 829
A 537 1,122 750 537 833 583
S 537 1,122 1,165 537 833 | 1,332
0 536 1,122 537 833
N 537 1,122 537 833
D 537 1,122 7 833
1910
J 536 8,122 537 833
B 537 1,122 537 833
M 537 1,122 T 833
A 537 1,122 333 537 833 333
M 537 1,122 1, 582 h37 833 250
J 537 1,122 167 537 833 (1,082
I 537 1,122 167 536 833
A 537 1,122 537 833
S 837 1,122 533 827
0 537 1, 122 528 819
N 537 1,122 523 811
D 537 1,122 518 803




TABLE VI

POWER VARIATIONS AT BLACK CANYON DAM,

PRESENT FUTURE
Year- Head, Horse Power, Head, Horse Power,
Thousands Thousands

Month Feet Primary Spilled Feet Primary Spilled
1911 _

J 536 1,122 513 - 795

F » B33 1,115 510 790

M 530 1,108 509 788

A 528 1,105 | 508 787

, M 537 1,122 250 5L3 795

J 537 1,122 1,750 522 809

J 537 1,122 1,165 530 821

A 537 1,122 527 817

S 537 1,122 521 807

0 B3¢ 1,122 527 817

N 537 1,128 525 814

D 537 1,122 . 521 807
1912

J 537 1,122 515 798

) 532 14 205 508 788

M 527 1,102 505 782

A 528 1,104 502 780

7 5§3 139 2,915 ?%; g%%

J 1,12 ,

h 533 1,122 1, 665 537 833 667

A 536 1,122 537 833

S 537 537 833

0 537 1,122 536 831

N 537 1,122 534 828

D 537 1,122 530 821
1913

J 537 1,122 523 812

F 537 1,122 517 801

M 534 1,108 512 793

A 539 1,110 500 513 794

M 537 1,122 1,082 515 798

J 537 1,198 51 798

J 93¢ 1,122 50 788

A 537 1,122 502 779

S 535 1,110 495 767

0 530 1,108 492 762

N 523 1,094 488 756

D 515 1,075 482 746




TABLE VI

POWER VARTATIONS AT BLACK CANYON DAMN.

PRESENT FUTURE
Year-— Head, Horse Power, Head, Horse R wer,
Thousands Thousands
Month Feet Primary Spilled Feet Primary Spilled
1914 .
J 507 1,060 477 139
F 500 1,045 473 734
M 497 1,038 470 728
A 496 1,036 493 765
M 513 1,072 482 747
J 537 1,122 1,915 517 802
g LY 1,122 1, 332 528 818
A 537 1,122 : 528 818
S 537 1,122 522 810
0 537 1,122 520 806
N 537 1,122 517 802
D 557 1,122 512 793
1915
J 536 1,120 507 785
F h32 1;113 505 783
M 527 1,102 502 778
A 527 1, 102 503 779
i 537 11122 1,167 508 786
J Bl 1,122 167 507 785
J 547 1,122 500 775
A 535 1,118 493 765
S 528 1,104 487 755
0 518 1,082 482 747
N 507 1,122 507 785
D 510 1,065 477 738
1916
J 504 1,053 472 731
by 500 1,045 472 731
M 502 1,049 476 737
A 503 1,051 478 740
M 520 1,087 488 757
J VEY) 1,122 497 770
J 537 1,122 583 499 773
A 537 1, 122 250 502 778
S 537 1,122 498 712
0 532 1,113 502 778
N 527 1,102 500 775
D 520 1,087 495 767




TABLE

POWER VARIATIONS AT

VI

BLACK CANYON DA,

PRESENT FUTURE
Year- Head, Horse PQwer, Head, Horse Power,
Thousands Thousands
Month Feet Primary Spilled Feet Primary Spilled
1917
i 512 1,070 490 760
F 504 1,053 484 750
M 497 1,038 478 741
A 495 ;023 477 740
M 507 1,060 483 749
J 537 1,122 417 507 786
J 537 1,122 2,750 537 833 417
A 537 1,122 833 537 833
] 537 1,122 536 832
0 537 1,122 533 827
N 537 1,122 528 818
D 537 1,122 524 812
1918
J 537 1,122 518 803
F 533 1,119 512 793
M 529 1, 106 508 787
A 522 1,093 504 780
M 526 1,100 502 778
J 537 1,122 833 510 790
J 537 1,122 1, 000 517 802
A 537 1,122 510 790
S 537 1,122 505 781
0 534 1y X15 500 775
N 528 1,105 496 769
D 521 1, 090 493 765
1919
J 515 1,075 488 756
F 507 1,060 482 747
M 508 1,062 478 740
A 498 1,040 477 739
M 507 1,058 478 740
J 513 1,075 473 734
J 510 1,065 467 723
A 504 1, 050 462 716
S 495 1,035 455 705
0 48 1,115 447 692
N 47 1, 000 441 685
D 472 987 438 678




TABLE VI

POWER VARIATIONS AT BLACK CANYON DAM,

PRESENT ' - FUTURE
Year- Head, Horse Power, Head, Horse Power,
Thousands Thousands
lMonth Feet Primary Spilled Feet Primary Spilled
1920 -
J 476 976 435 674
F 470 982 443 688
M 468 978 44 687
A 465 972 440 682
u 478 1, 000 448 695
J 534 1y 219 495 767
J 537 1,122 750 503 780
A 537 1, 122 503 780
S 535 1,117 497 770
0 530 1,108 492 763
N 523 1,094 490 760
D 516 1,079 485 751
1921
J 510 1, 065 481 746
¥ 503 1,050 475 736
M 498 1, 040 473 734
A 495 1,032 469 727
i 507 1,058 476 737
J 537 1,122 1, 415 512 {9
J 537 1,122 1,165 521 809
A 537 1,122 416 525 814
S 536 1,122 524 813
0 537 1,122 521 809
N 537 1,122 518 803
D 537 1,122 515 798
1922
J 537 1,122 510 790
F 534 1,116 508 788
B 530 1,108 505 783
A 528 1,103 505 783
M " B37 1,122 1,000 500 775
J 537 1,122 2, 915 537 833 750
J 537 1,122 1, 250 537 833
A 537 1,122 b L3 833
S 537 1, 122 534 827
0 537 1,122 529 804
N 537 1,122 525 813
D 537 1,122 521 807




TABLE VI

POWER VARIATIONS AT BLACK CANYON DAM,

PRESENT ' FUTURE
Year. Head, Horse Power, Head, Horse Power,
il Thousands Thousands

Widnth ° Feet Primary Spilled Feet Primary Spilled
1923 ’

J 537 1,122 517 802

F 537 1,122 510 790

M 532 1; 113 505 783

A 520 1,087 503 780

M 517 1,080 512 793

J 537 1,122 2,915 534 828

] 537 1,122 2, 000 537 833 500

A 537 1,122 167 537 833 250

S 537 1,122 : 537 833 167

0 537 1,122 537 833

N 537 1,122 537 833

D 537 1,122 537 833
1924

J 537 1,122 535 830

F 537 1,122 532 825

M 537 1,122 502 778

A 537 1,122 503 780

M 537 1,122 1, 000 533 826

J 537 1,122 1, 665 538 835

J b7 1,122 534 829

A 537 1,122 B2t 818

S 537 1,122 517 803

0 537 1,122 510 791

N 537 1,122 507 786

D 537 1,122 502 779
1925

g 528 1,103 495 768

F 521 1,090 490 760

M 512 1,070 485 752

A 510 1,065 483 750

M 515 1,075 482 748

=4 527 1,102 482 748

J 530 1,108 483 750

A 527 1,102 478 742

S 525 . 1,097 480 745

0 52 1,093 ; 482 748

N 51 1, 082 478 742

D 510 1, 065 475 736




TABLE VI
POWER VARIATIONS AT BLACK CANWYON DAW,

PRESENT FUTURH
Year- Head, Horse Power; Headp| = ToHorge Power,
Thousands ThousancThousands
Month Feet Primary Spilled ‘Feet|” Primary Spilld
1926
J 503 1, 050 468 726
F 495 1,033 463 719
M 487 1015 457 708
A 486 1,013 457 708
u 500 1, 044 465 791
> | 52l 1,090 475 736
J 523 1.09b 473 733
A 515 1,075 467 724
S 507 1,058 458 711
0 498 | 1, 040 453 703
N 490 1,022 447 693
D 483 1,110 441 685
1927
J 473 990 433 672
F 467 976 430 667
M 461 964 425 659
A 457 955 422 655
M 475 993 435 675
J 497 1, 038 445 690
J 508 1 060 455" 706
A 505 1,055 453 704
S 509 1,062 472 783
0 507 1 058 462 716
N 503 10% 460 713
D 497 1,038 456 708
1928
J 488 1,018 450 698
by 479 1, 000 443 688
M 472 987 438 680
A 468 987 433 672
M 488 1,018 448 695
J 512 1,070 463 718
J 514 1, 074 462 716
A 517 1, 080 456 707
S 498 1, 040 44 447 693
0 490 1,022 442 686
N483 1 010 437 678
D 475 993 430 667
1929
J 465 973 420 652
F 456 953 410 635
M 450 940 40 628
A 452 945 40 633
M 467 976 418 648
J 500 1,045 445 690
J 507 1,058 450 698
A 515 1,075 460 713
S 518 1,082 465 721
0 514 1,073 463 718
N 498 1.040 460 713
D 478 1, 000 4 455 706






