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Synopsis

The Boulder Cenyon Project, after o generation of
Investigetion, planning, cnd pelltical debates, progressed to
actual construction in 19%0. PFirst commerciasl powsr produc-
tion occcurred in October, 1936, with asdditional generating
units still being installed as of 194y, Since June, 1943,
the power outout haos exceeded 1,000,000 kw, the first time
in history for e single power plant; so the project's record
of breaking records 1s continued. The ultimate ceapacity of
the plant 1s snnounced as 1,33%2,%00 kw.

The great dem, 726 Tt high, controls ths flow of
the Lower Colorado River on the Arlzona-Nevade boundery and
erertes a storage reservoir of 32,000,000 scre-ft caprceity,
called Loke Momd. It wes bullt end 1s owned and opernted by
the United Stutes because of the complexity of 1ts inter-
stote snd international problems, which were the more involved
dus to 1ts belng the ploneer in the field of large multiple-
purposs hydro-powser projects. In addition to improving
nevigation (for judicisl purposes, st lecst), contrelling
floods, tnd regulating the river flow for irrigetion, domestie,
end municlpal uses, the power production is sufficient to
emcrtize the project's construction cost end guarantee pay-
ments to Arigzone nnd Neveda In lieu of taxes, plus contribu-
tions to = busin development fund. S1lt control and regula-
tion of w:oter quality are importint incidentsl rasults.

The power rates were ndjusted in 1941, on an smorti-
gatlon inatecd of the previous competitlve merket rete brsis.
The ressons for thls change are expleined in this paper, with
detriled comprrison of the two plrsns prs regnrds -allocatlion
of construction coats.

The Boulder Canyon Project has now gone to war Iin
¢ big wey, cf coursej but, even before the wer boom nnd the
gerlier defensive rush period, its success wrs nssured, with
power cutput ond cost repayments running far ehend of advance
estimetes. As of 194l, however, cne near-by metaollurgicsl
(magnesium) plant requires 200,000 kw and avery aveilable
kilowett-hour 1s devoted to the war industries of Scuthern
Celifornie. Stored woter is slsc pumped fcr these industries
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and the municipalities around them through the Colorado
Rivar Aqueduct.

BOULDER CANYON PROJECT ACT

The Congress of the United Stutes, by the terms of
the "Boulder Canyon Project Act," spproved cn December 21,
1928, ruthorized the Secretary of the Interior

"sa4s to construct, operate and malntein & dam
end incidental works in the main stream of the Colorado
River ct Black Canyon or Boulder Conyon #w## for the
purpose of controlling the flcods, improving nevizeticn
end regulating the flow of the Colorado River, providing
for storage end for the delivery of the stored water
thereof fcr reclamaticn of public lends and other benefi-
cicl usses exclusively within the United States, ond for
the gensration of electrical ensrgy ©s n meens of meking
the projJect herein suthorlzed s self-supporting and
finenelally sclvent undortakingj#### nlso tc construct
and equip, operate and maintain et or neer seld dam, or
cause to be constructed, a complete plant and incidentel
structures sulteble for the fullest economic development
of electrical energy from the water discharged by ssid
reservolr s, "

As indlcated by this preamble to the Act, the solu-
tion of the Colorndo River problems, as plens were gradually
formuleted after Investigetlons over e period of many yerrs,
necessarily regquired a multiple-purpose project. This wes per-
celved long before such r convenlently descriptive term beccme
8o widely used and eccepted in discussions of engineering
sconomics. Largely to this diversity of objectives, end the
serious internstionsl e£s well rs interstate complications
that were Involved, was due the finel authorizetion for the
construction by the Buresu of Reclemation, U. 8. Department
of the Interlor, with federal sppropriations. Indeed, the
Boulder Canyon Project 1s genernlly recognized ss having been
the ploneer in the fleld of mejor multiple-purpose hydro-
nower developments.

In addition teo the numercus genersl purposes gs
listed, the removal of Color«do River silt (long infomous es
often "too thick to flow even though too thin to plow") hes
proved of vital importnnee, for without such silt control,
nelther powsr installations nor wcter diversions could be
considered :s economicully end permenently feersible. (The
reservolr hra ¢n estimected 300-yr 1life, rs ¢ minimum, whieh
will be indefinitely preolenged by ths construction of numerous
plennsd upstresm dems.) Likewise, the improvement of the
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quellity of Colorede River wnater by decrease of its low-flow
srlinity snd herdness, due to storage cnd mixture of the pre-
viously wnsted nnd relntively pure flood flows, wra immedistely
of reel value. Such quallty improvement his become even
more c¢vident ss the first filling of Loke Meed (Arizona-
Nevada) end two yeers (1941 and 1942) of large discherges
(fortunately chiefly through the getes rather than from the
purer surface stretum over the spillweys) have continued the
leaching of the gypsum-mixed s-nds included in the desert
regservoir's flooded erea. This improvemecnt 1s only temporarily
reterded by the 1943 low inflow of but 70 % of normnl, Even
the improvement of navigantion, genorally dismisscd ns merely
a legal fiction, has parmitted the barging of ores, previously,
incccessible, on o commercial scale, rs well 's ¢ recrentiona
petronage for fishing, bathing, sclling, nnd motop boating,
to & most unexpected extent. Vialtors to the gower plent
untll it was clossd to thoe public on December 8, 194l, averaged
more than 1,000 per day for 2 totel of necrly twa million,
besldes still larger numbeprs who merely edmired the dam end
scenlc viclnity. Evidéntly the Boulder Canyon Project heos
really accomplished 2 multiplicity of purvoses. :

A draft of the Swing-Johnson blll, <8 the project
Act wgs generally known, was Iintroduced in Congress ps ecrly
a8 1923%, but ennctment wrs deloyed during five years of nerrly
continuous snd herted debrote over the besic policy of govern-
mentczl ownership sand construction of power drms. The question
of o single-purposse versus multiple-purpose project slso
pleyed a part In the controversy, rs some opponents of govern-
mént control of the high power dom favored instecd n sspercte,
reletively low dam st =nother site tc be bullt by the United
Stetes solely for flood control, the immedicte need for which
ssemed unquestioned. This would have left the conyon section
of the Colorado River for private power development, probably
teking the form of n serles of severel relctively low dams.
The epparent economy of a multiple-purposs dam was a deciding
factor in finelly securing favorabls Consressioncl cetion,
es rdvocntes of government ownership asserted (correctly, as
i1s now proved) thut power and other revenues would be amply
sufficient to repay the cost of the projoct with interest.,
Thrt the opproval of the Boulder Cenyon Project Act esteblished
a8 notable rnd important precedent is now very evident.
Although the Buresu of Reclamntion hcd previously constructed
about fifteen powesr plants, incidental to its irrigction
projects, their combined cost wes less than 1 ¥ of the
authorized investment for the Boulder Crnyon Project. Few
of these smnll instelletions hed encountered serious opposi-
tion from public utilities, rs they hrd offersd 1ittle or no
competition end were mostly in remote ond undeveloped localities
a2t the time unprofitsble for private power instellrtions. On
the other hend, the Lower Colorado River wes considered a
cholce prize, for the control of which the competition was
energetic and prolonged. Congressionsl and publie sentiment
finelly swung definitely in fever of governmental construction
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of such hydro-power projects, as the decande following the
passage of the Boulder Canyon Project Act has confirmed, with
its series of great federal dams.

In 1line with the rrguments that the project would
be self-liguidating in fact, o definlte plan of cost repey-
ment wrs written into the Lct (section l<b)e

"Bafore tny money is epproprinted for the construde-
tion of sald dem or power pleant, or eny construction work
done or contracted for, the Secretary of the Interior
shall mske provision for revenues by contrret, in
eccordence wlth the provisions of this cct, sdequete
in hls judgment to insure pryment of sll expensss of
operrtion und meintencnce of sald works incurred by the
United Stetes, end the repoyment, within fifty yerpa
from the dote of the completion of snid works, of ell
emounts rdvanced to the fund under sect. 2(b) for such
works, together with interest thereonwsss#(nt LE),"

This requirement for bonc-fide, enforceable repayment contrects,
covering the estimeted project cost, was followed strictly by
the then Secretory of the Interior, Rey Lymen Wilbur, M. D.,
before President Herbert Hoover, Hon. Ms Am. Soc. C. E.,
eoproved the first sppropriaction for initiating construction
work on July 3%, 1930,

Such on advance guaraontee of cost repayment with
interest mude the Boulder Cenyon Project unigue among nationsl
deveclopments, r record unshercd es yet but only emphasized
es to its rarity by the cases of numerous subscquent and
comparsble power dams constructed under federnl ruspices.

The record is more notable in view of the rigid interpretation
end enforcement given the repayment clausecs of the Act, quite
et veriance with the long-estsblished rapoyment prectices on
irrigntion ond other governmant projects (lenicncy hoving
been often nllowed, generally for good and sufficient recsons).
The severcl contrécts negotisted with the Los Angeles (Calif.
City Powsr Burecu; the Southern Californls Ediscn Company,
end The Metropolltan Water District of Southern Californis,
which were later supplemented by contracts with verious other
powsr distributors, represented probebly the largest power
transaction to date, They ocalled for then-estimated payments
over a fifty-year period of about oneshalf billion dollars
for merely the prlmsry project, not including costs of long
transmission lines end complex distribution facillitles., The
enormity of such repayment promises end the seriousness and
importance to all concerned of these contrects arse now
difficult to realize under subsequent changed conditions of
more eesily promoted projects es items of.progressively
greater rellef, defense, and war budgets, Ths support of the
Southern California Edlison Company, In underwriting a large
portion of the cost of thls governmental snd municipallye
favored development, 1s especlally noteble, as insugurating
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& period of snlightened publie relationship and ending,
reglonally at lesst, & prot acted eand "totalitarisn"” war
of uneconomic competition.

COLORADO KIVER DAM FUKD

Early drafts of the Swing-Jolmson blll provided for
finsncing by a project bond lssue but the Act as flnally
passed rellcd instead on normal Congressional appropriations.
Petterned to some extent after the reguler Reclamation fund,
a special fund was established, designated es the Colorado
River Dam Fund, to be avalleble only for carrying out the
provisions of the Act. Greatly slmplifying the accounting
procedure, and cost or repayment suditing reports, 1t has
somewhat the relatlon to the U. S. Treasury of a subsidiery
to & paront corporstion. It appeers to have served &s a
"small-scele" precedent for the subsequent dopression era's
Reconstruction Finsnce Corporation (es a meens of financing
public construction) end other government corporetions and
funds, which have becoms such a favorite snd accepted method
of federal sdministrative end accounting practice.

All advances to the Colorado River Dam Fund from the
U. 8. Tressury were required to be repsid with i ® interest,
btut & definite ellocation of $25,000,000 wes mede to flood
control to be repasid out of 62.5% of excess revenues, if and
when evallable. If this repayment were not completed within
the general fifty-yesr amortizetion period, ending May 31,
1987, repayment was to be continued ocut of thas seme proportion
of the project's net revenues. Thus deferment was permisasible
for the repayment of the rlood-control ellocation, if this
became necessary, but provision was mede for full repayment
finelly, with 4% compound interest. The amount of this flood-
control allocetion appears to havs been fixed arbitrerily,
so far es 1s now evident, dbut 1s approximetely the sum thet
might have been needed for & program of flood control by
moans of & low dem for this purpose solely, &end a system of
reilsed cnd strengthened levees. Thils solution would have given
immediate, but evidently only temporary, rellcf from flood
demrges, due to relstively repid filling with silt of n
small reservoilr. The federal obligntion to furnish some
degree of flocd contrel on the Lower Colorado River wes
recognized, howsver, ond this 1s probably the only case to date
in which repcyment (even though possibly on & dsferrsed basis)
of 2 government flocd-control structure, or its sllocated
shrre of the constructlon cost, haa ever been required or
promised.

In addliticn tec the flcod-contrel allocation, other
excess revenues of the Colerade River Dam Fund were szllotted
£s follows:

"If during the period of smortizatlon the Secretary
of the Interior shnll recelve revenues In execess of the amount
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neccssary to meet the pericdical pa;ments to the United
States as provided in the contrects cxecuted under this
pct, then, Immedistely after the settlement of such
periodicnal payments, he shall pay to tho State of Arizome
18 3 /4% of such excess rovenucs cnd to the Stete of
Nevada 18 3/4% of such cxecess revenucs.

"After the repayments to the United States of all
money advanced with interest, charges shall be on such
basls and the revenues derived therefrom shall be kept
in & separate fund to be expended within the Colorado
Hiver Basin as may hereafter be prescribed by the
Congress."

Records of Congressional Committee hearings indicate
that the intent of Congress was thet Arizona and Nevaeda should
recelve some psyments in lieu of taxes which would have been
levied if the project hed been privetely developed. The
amount is stated as having beon determined on the basls of a
fairly perallel cease, the loesing of public oll lands, where
the rule had become estsblished that the statc involved should
receive 37% of the net revenue in lisu of taxes. The disposi-
tion of the balance of excess revenucs, sfter completion of
repeyment of U. 5. Trausury edvences to the fund, was such
a remote problem as not to exclte lmmodiate Interest, so that
it wes meraly left to futurs action of Congreas, though
allotted for Colorzdo River Basin developments Af end when
available.

ORIGINAL REPAYMENT CONTRACTS

As repayment contrrcts were roquired by the Aect in
advence of cven the beginning of construction, thelir terms
were neccsssrily besed on estimated project costa. Power
production hed also to be estimuted from stream-flow recorda
end reservolr operation studles, at first belng called
L,240,000,000 kw-hr annuelly of [irr power initiaslly, subject
to some gradual depletion. Thils amount was taken es 10
in the allocations of power, although & later declslion to
edd 25 ft to the proposed helght of the dam (550 ft) ylelded
a further block of 90,000,000 kw=hr of flrm power annuallye.
Applications for the oower originelly toteled more than three
times the estimrted production, with the Clty of Los Anyeles
and the Southern California Edlson Compeny cach rsking
for all of the sveiloble power. Flnal power allotments werse
mede only =fter prolonged heerings and many protests and
compromiscs, with eight contrects resulting from twenty-
seven applications, soms of which were conditionsal or
indefinite, however. The repayment guarsntees involved three
mein contractss
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City of Los &ngele#--.......-....ﬁzﬁ
Metropollitan Water District......36%
Southern California Ed180N..eesee27%
Lvallable POWFreasssaasvsnse IUU%

The City of Los Angeles underwrote 6% for other municipalities
(which finally amounted to l.0946%), the Southern Celifornia
Bdison Company similarly underwrote 0.9% for each of two
other power companies, and the city end the company each were
subject tc a drawback of 18% by the states of Arizona snd
Nevada. As the Metropolitan Weter Dlstrict had not st the
time held its agueduct bond slection, lezal questions were
anticipated as to the strict enforceablllty of its contract.
The guaranteed portion of the project cost was therefore
finally covered by the City of Loa Angeles esnd Southern
California Edison Company contracts for but 6,% of the
estimeted powser production.

These contracts were required to provide revenues
sufficient in the Jjudgment of the Secreotiry of the Interior
to emortize the project cost, except for ths flcod-control
allocation; but in addition the Act required that the contracts
"shall be made with a view to cbtalnling ressonsble returns
as found to be "justifisd by competitive conditlions at
distributing points or competitive centors." Thes latter
condition would necessarily hrve beén & determinling factor
in fixing the power rote even in the absenee of such s ststu-
tory direction. In this case, the only significent power
market was in Southern Cellfornls, located over large oil
deposits, so thet the cost of energy provided by oil and
gas necessarlly fixed the comparative velue of Colorede River
hydro power, with proper sllowence for trenamission costs.
Studics made for the Secretary of the Interior on this bosis
indicnted a value et the switchboard for the use of the
eveileble felling weter of about 1.6% mills per kw-hr.
Therefore, power msllocations wers mrede on the basls of this
rete, with the corresponding secondary power rate fixed rsther
arbitrorily &t 0.5 mill psr kw-hr.

CRIGINAL CO3T ALLOCATICNS

With firm contrsets executed on April 26, 1930,
for the entire powar production, end the power rete flxed
and agreed to os described, 1t was widely assumed thet an
allocation hed been arrived et not only for the projcet cost
but also for a dependable surplus, payable to Arizona,
Nevede, and the Colorado River Basin Development Fund.
Technilcally, to be strictly accurete, no such definite
allocation of costs reelly hed been made, because the Act
prescribed thet tpon the d:mand of elthor p:rty to the power
contracts, ot the end of fiftesn yeara (in 1945) and cvery ten
years therocfter, the power rete should ba rendjusted as found
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by the Sescretery of the Interlor to be justified by changed
competitive conditions. In 1930 this factcr scemed to mean
l1ittle, ss the first cdjuatment date wes so far Into the
future, and elaborste, detalled computaticns end studles were
prepered on the assumption of & uniform reate of 1.63 mills per
kw-hr. Misleading conclusions resulted and the expenditure of
anticipated surplus revenues wes budgeted by those intereated
es if the fund pccumilation wers certaln aond cutomstic. As

the natlional economic depression becams more severe and
protracted, affecting serlously both power markets aend the
all-important price cof oil, or equlvelent cost of ges, it
becoame eppearent that under prevalling competitive conditions
the powsr rate had been set higher than was wrrrented or then
could be meinteined, in all probebility, sfter the 1545
readjustment. Various clternate studiss of anticipated
revenues, with corresponding allocetiona of cost, wers
prepared as a basis for discussicns of the resulting problems
among representatives of the government, the power contrectors,
and the stotes interested in execess revenues. Seversal of these
studies that were officially 1ssued by the Bureau of Reclametiom
end are still of interest, for purposes of comperiscn, heve
been tabuleted in summery form herein, following a listing of
the project costs that serve as & base for ths amortlzation
computetions.

Cost estimotes used in negotiating the originsal
power contracts for the Boulder Canyon Project are derived
from o statement by Sccretary Wilbur:

Estimcted cost(including interest during

construction but excluding flood
oontral}.--.......---.--...-.-.- s BZ.GTh,EDT

Intersst et LE during 50-yr period, ex-
cluding flood control 108,107,007

Intorest charges on accum»lated deficit 63,973
Estimated cperation cnd maintenance(0&M) 7,262,557
Estimrted deprecliaotloNeccesceceseccsncsee 8,8?5,553

Total requiring "guaranteed" repeye
ment-..--.-..-..-..-..-...-......*205,985,997

Anticipeted power revenues =t 1.63 miles
per kw-hr

ﬂlty of Los &ngslﬂa--o----.------.- 121.310.5&9
Southern Celifornia Edison Co...... 88,523,915

Suhtotnl-.........-a---....-..-a.-.$209,33h.hﬁh
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Mctropoliten Weter District of
Southorn Crlifornin...... 118,031,886

Total cstimeted felling
Wotér rovenuoSssessess $3273866]§50

The distributicn of surplus revenue, if ond when reelized,
cecording te the terms (es then interpreted) of the
Boulder Cenyon Project Act 1sg

Repeyment of flood-control slloecationd 25,000,000
Interest et ¥ on flood-control nlloca-
LlonNicesescscsncsnsssssssnncsnans 201231;3&5
18 2/L4E of surplus to Arlzono..ssessss 22,665,441
18 3 /4% of surplus to NevedB.essessess 22,669,441
Bealence for Colorsde River Brsin Devel-
cpment FunQ.csscssssssssssssssnae 29’570’168

Tetel estimated surplus ot 1.63-

mill rate for fifty years..$120,882,253

In addition to th: foregeing tetals, power machinery costs
wore estimnted ot %$17,717,000. It wes originally contem-
pleted that this investment would be finonced by the powor-
plant lesseces, so that 1ts repayment wans not covered in the
ceriginel powor ccntrects. Therefore, although finally
finenced with fedorel funds, slonz with the remainder of

the project, power equipment costs ere belng repeid cver o
50-yr perlod with interest by means cof separsts contrrets
with the genorseting agents, the City of Los Angeles, and the
Southern Cclifornian Ediscn Company. Actual project construc-
ticn costs, #s of Septembar, 1940 (prescnted at the Rete
Adjustment heerings =t Los Angeles) can be summarized in

abbrevicted form ps follows:

FEATURE COSTS
DAM AND RESERVOIR

Right of woy end minlﬂs clalm8.cssssnss 7821219
Surveys, tests, rnd examinaticns(field) Z66.ﬁ55
Strippms nan}?ﬂn 'ﬂ"'llﬂ-n....anni-lltil ﬂ' Zﬁ
Hiver diversion, ccfferdam, dredging.. 2% ,2

Diveraicn works {four tunnals]..-.-.-. 261996. Qh
Main dem ond miscellanecUSecssssesesass 25.323,72h
spillwuyﬂotclilOOiialltIil‘lll.l.'llll Z, B;Tga
Outletu “orh.-..ll.llllillI.ll....-... 1 » 5?'57
Permenent cablewny and lendingsS.cecsese 07,913

Subtotnl.esecsscsassssssssssnssnes

» 914,857
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POWER PRODUCTION

Power-house substructuresssssssesssses $ 5,09h,098
Power-house building, woter, oil,
B..nd Flir Bj’atﬁm&occ-----.-...-.... 3,726’1?0
PN COONB s 0400 49880080060 6eatensdnts 5,230.920
Electrical aquipmentecscseccssnssssecsnse 13, 2&,9 h
Hydreulle, mechanicel, and gensral
stztion Qqulpmant-...-.---.-..... 6,6203 12
Switchyards....--..................... 5,255, 09
Subtctﬂ-lﬂllI'l..l..i..lii.t.'l..t $ 55'662’303
GENERAL PLANT
Roads, railroad, constructicn and ecnerste
PInKBesssnnssonnssssnsosvsenssvis 3 2.&91.967
Boulder City, Nev., government bulldings,
telephone aystem, etCecssessscses 2,162,565
Materiecls and supplles (fleld)esuseces 305,511
subtntalll-.Iilll!lllilloiiiii.il h,gBD,Oh;
Total investment(f1eld).seeesssrssscecseses $ 118,557,003
OVERHEAD AND UNDISTRIBUTED
Engineoring end Inspection (Denver, Coclo.,
Orfiﬁﬂ,.1--0..--.0.--*.-..--ra.o. 2.3? ’
Concrete and other PesScArChecsscsssces 62,431
Colorado River Board and consultants.. 83,
Legal, general, printing, furniture, etc.
{D—:mver]u.-n--.--nnu-.-...... ’.I.OG,GUE
General and overhead (Weshington, D. C.,
Offiﬂﬂ]....--.---.--............. 282.075
Secondary investigetions, Cclorado
River Basin...'l.lIII.....‘-....- 3m.h16
S“btatf-ll'.I.I.IIIIII"II...I"..I $ h’586'755
Total prcject cost to September, 1940ceeess & 123,143,756

.- Installatiins of addlticnal powsr-plant cquipment,
continuing into 194}, and cther permencnt work cf & minor
noeture, relsed the project cost to sporoximately $130,000,000,
with the completed cost tc be somewhet grentor, The most
recent nvnlleble studies, dated February 19, 1941, indicats o
finol reimbursable cost of £82,878,131 for the new power
(folling wnter) rote determinations, not including generating
machinery end the defsrred flocd-contrcl slloecstion. Thia
18 nct exactly compersble with the 1930 estimate of
$82,674,907, as the latter includes interest during ccnstruction
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et L% rnd also interest during construction at the same rate

on the deferred flocd-contrel sllocation of 425,000,000. Under
the present revised Act and regulations, the latter iz cone
sidered to be the sum of the first project expenditures instesd
of belng an smount deducted from the construction cost on May
31, 1937, as previously, so that interest during construction
on this amount 1s now omitted, snd on the remeinder of the

cost is computed at a 3% rate. This adjustment for revised
interesgt during constructlon i1s estimated as amounting to

about $5,000,000 which mey be considered the approximate overrun
on the coat of the dam and power-plant btuilding, as compared
with the 1530 estimates. Moat of thls increase appears to have
resulted from the inclusion of exceptlionally thorough and
costly reseerch, besin surveys not directly related to project
econatruction, very considerable overheed, snd unanticlpetsd
sxpenditurss for Boulder City and for guids, scenic, and
protection facilitles, ete. The actual field construction

cost of the dam and power-plant bullding evidently has

exceeded the 1930 estimetes but slightly, if at all.

Berly rapld prosress on the dem was aided by the
lowest runoff year (193L) on record, and, with the favorable
depression prices of ths seme period, financlal studles made
in 1936 (Denver Drawing No. 45-D-10,327 dated September 18,
1936 ) were allowed to become optimiatic to the sxtent of
estimating the reimbursaeble cost as of May 31, 1937, st
$75,927,921. Due apparently to cost acecountants being over-
worked, a conslderable lsg occurred beofore the cffect of
large overhead snd indircct costs beceme fully evident.
Annual O & M costs were estimated at but $102,000, compered
with $1L5,000 in 1930 {present studiss include O & M costs
at $554,000 ennually) and, on the other nand, allowances for
secondary power and weter storeage revenues were somewhat
more liberal than in either 193U or &t present (194li). The
combined effect of these various factors, In sddition toc the
previously mentlioned faulty assumption of & 1l.63-mill rete for
fifty years, was to increase the est’mated payments to
Arizona snd Nevede by %0% and to the Colorado Kiver Basin
Develepment Fund by about 90%, ss compersd with the quoted
1930 anticipations. Neturally, these lerger asmounts became
flxed in the minds of those interssted cs being so certrinly
avallebls within the near future thet subsequent smaller but
more accurates verslons of probable surplus revenues were
correspondingly unpopular and dismissed as propaganda,

Beginning in 1937, however, such finsncial studies
were revised to conform to the quoted reguilrament of the Aet
(section 5) that peyments into the separste Colorade River
Basin Development Fund should not be made until completicn
of all repeym:nts to the Unitod States. Eerlier interprsote-
tions hed assumed thet amortization of ths dam's ecost would
cover the permitted 50-yr perlod whother such a long time wzs
pecassary or not, with surplys funds first smortizing the
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flood-contrel sllocation end then belns pald to the separate
fund. On the corrected bssis, however, the federal government
ahere of ths surnlus wes devoted to sccelerated oroject soat
amortization, with initlal payments into the separate fund
being posatooned from ebout 1360 to the very end of the amorti-
zation period, 1385 or loter, as well 5s being greatly
decreased in smount, The last such study, prenarsd by the
Bureau of Reclamation ss of May, 1940, conforming to the
original Act but with then-current essumptions for the re-
imbursable total end estimated O & M coets, end involving
varying future power rates, both firm snd secondary, after
1945, is eveilsble in print. Detailed tsbuletions :re shown
for firm power retes of 1.30 ¢nd 1.08 mills after 1945, with
the secondery rates proportionetely dscreassd. Using identical
assumptions end computation methods, similer tabuletions heve
besn prepered for 1.63 mills and other future firm ratas,
These severzl studies were then brought a step further up to
céate by corrections for the 1941 estimate of future O. & M.
coats of §55L,000 ennuelly (inatead of $270,000 snnually).
They are sumnarized in Table 1 on a present-value btasls, to
show the varying allogations of revenues and costs that might
have occurred under the terms of the original Act, sccording
as future competitive power conditions more or less saverely
affected the contractsd reverues. Conforming to the May,
19L0, O & M estimete, the flxed charges have & present velue,
computed et Lif aa of MNey 31, 1937, of 100,3 million dolilsars,
including pest and deferred investmsnt of 91.2 million dollars
in dam end powor-plsnt building (but not hydraulic machinsry),
plus operatlion and meintenance, depreciation, end replacsments.
All of these costs would hove been renald with sny firm power
rate, after 1945, of 1.08 mills per kw-hr or greater. Correct-
ing the O & M estimate to the 1941 basis, the present velus of
6ll such fixed charges is Ilncressed to 105.3 mliilion dollars.
A firm power rate of at lsast 1.163 mills psr kw-hr is required
to emortize this asmount within fifty yeers zt L% interest.

The lower rates of 1.08 mills, 1if epolied after 1945, would
have repaid only 95% of the reimbursaeble projsct cost, in
eddition tc 0 & M and deprocimtion charges. The verying
amounts of surclus, end its slliocetlon for the ssversl specl-
fled purposes for different firm power rates efter 1945, are
given in Teble 1 for comperison.

This tebulstion is sn extremely condensed summary of
voluminous, detuiled cost nnd revenue studlies, referred to
oreviously but not Ineluded hsreln becasuse they are now
obsolete cnd of interest only In reviewing the evolution of the
present power contrects and retes. A& full exvlenetion of
thelr englneering, legel, end sccounting complexities would
6lso be most voluminous, and likewiss obsolete. In furthsr
¢xplanation of Table 1, however, i1t may bs noted that in
all coses included, oxcest the first (1.63 mills powsr rute
for rifty yeers and preiiminary estimate of 0 & M coat), the
present value of the hypothetical payments to Arizonas snd
Nevada is 37.5% of the correspondinz pressnt value of the
surtlus, as ls gpeciflsd In the Boulder Canyon Project Act.



Page 15 TABLE 1 = EITT WT®D SURPLUS 2EVENUES AND VARYTNG ALLOCATTONSS
IN PURCENTAGE F ACTUAL-PLUS-DEFERRED THVESTMENTO

Arizona Dovelopment®

;;::r PUERY and Nevada i Repaymentd
rate 11111%ions| Percent4Millicns| Percent-Millions| Percent- |Millions |Percent
af ter of age of | of age of of |age of of |age of
1946 (millg dollars invest--/dollars | invest- | dollars| invest- |dollars |alloea-
ﬁ’)‘ w- ment ment mont ton

- - JF— +
(a) Anmial Cost of Operation and Maintenance as Estimated in May, 1940 ($270,000)
1.63 45,0 49 17 19,0 2.7 3.0 25,0 100
1,555 40,0 44 15,0 16.4 0,0 0.0 25.0 100
1,40 20.7 535 % N | 12.2 0.0 0.0 18.6 T4
1.30 22,9 26 B,.6 Q.4 0,0 0.0 14.3 57
1,163 14.0 15 5.2 i P +0 0.0 2.8 35
1.08 9,0 10 3.4 Se 0.0 0.0 5.6 a2

(b) Revised Anmual Cost of Operation nnd Maintenance as Bstimated
in February, 1941 (§$554,000)

1.63 40,0 44 15.0 16.4 0.0 0.0 25.0 100
1,566 35,0 58 13.2 14,5 0.0 0.0 2l.8 87
14,40 24,7 2% o3 10,2 0.0 0.0 16.4 62
1430 17.0 20 6.7 Ted 0.0 0.0 11.2 45
1.155 9.0 10 304 5.’? 0.0 0-0 5.6 22
1,08¢ 8.0 10 3.4 3.7 0.0 0.0 5.6 22

a-Expressed as present values, at 4% interest rate, as of May 31, 1937. b-Taken as 91,2

million dollars on a prcsente-value basis ~8 of May 1, 1937, e~Colorado River Basin

Development Fund, d-Flood-control allocation. e-%ith a firm power rate of 1.08 mills, $5,000,000
(prescnt valve) of project investment would have been unpaid in a 50-yr period.
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With the assumptions of the first case, however, the flood-
control sllocation of $25,000,000 would have beesn amortized
in about thirty-slght yeora, £3 & result of the larger
revenues. Then for the next nine yeers the gpovernment's
62.5% shers of the surplus would heve been applied to dccelera-
ting the emortization of the project construction cost.
During ths last three years of the 1ife of the contrsects,
Arizons and Neveda would not heve shared in the surplus (the
Act limited thelr payments to the amortizetlon period), but
instead the entire surplus would have been pnld into the
Colorado River Basin Development Fund, for subseguent
appropriastion by Congress. The actual disposition of the
surplus revenues would thus heve bcen ns follows, on a
present-velue basiss

Nillion dollnrs

Net surplus (1.63 mills rcte for

fifty Jetr8 )esessnssvesnsnne h5-0
"Surplus® spplied to project cost
nmortization..uu“....... - 5.8

Surplus of last three years for
Colorado Rlver Basin Develop-

mont Pundessossssosssenasss = 2.7
Portlon of surplus shared by Arizons

and HavadaO-O.lI.Clilii-." M.l
37.5% to be divided between Arizonsa

andHavada-uuun-u.u... 1?03

(or 38.5% of net surplus snd
35,58 of full 50-yr surplus)

A8 some ostimastes of the probabls firm power rate
efter 1945, rovised on the bamsis of changed competitive
conditiona, ranred es low aog 1.0 mill per kw-hr, cnd as this
rete would heve repsild (within fifty years and ot L¥ interest
rote) only H8% of the investment in the dam snd power-plant
bullding, considerable concern arnse as to ths solvency of
the project finances. By the terms of the originasl Act,
the readjustment of the power rate in 1945, end at 10-yr
intervals thersafter, was to be the responsibility of the
Seecretary of the Interlor, cs might be jJustifled by
compstitive conditions. The opinion wrs frequently expreassed
that ¢ rete lowecr than required to amortize the reimbursable
portion of the project investment within fifty years was not
permitted by the Act; but the legality of this ldée wes in
disagreement and was indoteorminate. This result was not
improbable, however, ns the menncr of such a rete redetermina-
tion was left vaguely undaefined by the Act ond would he complex
and difficult ns well as seriously controversisl. Even if the
rate could be maintained high enough to insure repayments to
the U. S. Treasury, however, the payments to the statces and
the besin fund were obviously in Jeoprrdy. Genersl recogni-
tion of thils fact wza the coausec end besls of the negotlatlons
for e revision of the originsl Act.



15,
REVENUES FROM WATLR STORAGE

Projecct cost allocetlions and emortization heve been
anclyzsd without speclnl reference to anticiprted water
revenues because cstimnt: s of the latter, ns included in the
various officicl finsnclel studiea of the Boulder Canyon
Project, heove smounted to only 2.5% to 3% of the totsl expected
revenues. Furthermore, no adjustment wes required or hes
been mocde with respect to weter cherges, ell recent discussions
hsving Involved power ngusstions only. Water storege revenuss
ere incidental end relrtively minor in importance, In the cese
of this multiple-purpose project, partly becouse conditions
were so favorcble for power developpent. The high head and
lnrge generating units, reted st 82,500 kve, mode possible =
low power cost; :nd the lerge power demend, even with
competitive marketing conditions of the dspression peried,
hes kept the project sslf-liguidating. More direct and funde-
mental factors control the wrter revenue that can be secured
for the project.

The Boulder Canyon Projoct Act specificelly axempted
lands in Imperianl and Coschells velleys, Cnlifornia, from any
weter storage chrrge. The first srea is now, snd the latter
will soon be, supplied by the All-Americen Crnel, also
constructed by the Burenu of Reelrmetlon under the cuthorlzo-
tion of the semc Act. The justificetlon for thils cxemption
is th=t large spproprirtive water rights of very early priority
hed been estsbllshsd by such Lower Colorado River projects =8
Polos Verdes, Impericsl, and Yume velleys. Upatream develop-
ments gradually encrozched on these prior wnter rights, causing
more und more frequent shortages of irrilgation wrter. These
were climoxed by the most severs drought on record in 193k,
Just ¢ few months before storsge begen In Leke Mead on
Februsry 1, 1925. 3Such wnter shortoges were largely limited
to the Imperial Velley becnuse 1ta diversion point was then
below £ll othsrs on the river; snd litigsotion against junior
upstreem diversions hrd seemed uncve’deble until the Coloredo
River Compret wrs nsgotlisted. Due to thsse circumstances, the
Celifornie retification of the Compret wrs conditionsl on the
construction by the federal government of & reservolr of at
leest 20,000,000 ccre-ft capreity, «t or below Bouldsr Cenyon
on the Colorado River.

A considereble portion of the investment in the
Boulder Canyon Project may therefore be concelved as a
contribution to prevent threatcned litigation, and to stebllize
past es well aas future weter rights and diversions in the
Upper as truly as in the Lower Colorado River Basin. Except
for the offect of such upstream diverslcons, now legallized by
the Compact and the storage operations of Lake Mead, the natural
unregulated flow of ths Colorado River would have been
practically aufficisnt for Imperial Velley irrigation.
Present cxoemption from reservolr storage charges 1s merely =
recognition of this fact.
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Other divorsions from the Lower Colorado River
gre not definitely exempt from Boulder Canyon Project storage
cherges, and ths rcasonableness of such a chsrgs ffixed
at $0.25 per scre-ft) as & contribution toward the repayment
of the cost of the project wes recognized, for example, in the
watsr contracte for the Colorade River aqueduct ol The
Mstropolitan Vater Dlstrict of Southern Cellfornles and for
the City of San Dleogo, Calif. Even with ths later priority
of the water-right epproprizstion for the equeduct, however,
diversions might have been made during helf or more of the
time in most years from the river's natursl flow, without
dependence on storage. The present (194),) charge of $0.25
per acre-ft for all watar diverted by the squeduct, therefore,
i1s in effect, about & #0.50 charge for weter really derived
from Leke Mead storsge. Incidental bensflts ere obtelned as
regards desilting end ilmprovement of water guallty durlng non-
flood periods, so that the cherge on all weter diverted was
egreed to, 1t being reellized that no sccurate or practical
seperction or determination of neturcl flow could now be mede.
A rete of $2.00 per eere-ft wes demanded ot verious times by
Arizons representatives, but this was consldered to be
incquitebls cnd impossibly ocxorbitant, omounting to a 22%
inercase in the $8.00 per aerc-ft base price of water furnished
by the $200,000,000 aqueduct. Thc rate of $0.25 per scre-ft
as determined by the Secretary of the Interior wss found
Justified on n showing that, if the portion of the Colorado
River runoff mode utilizeble for the first time by Leke Mcad
regulation (about 10,000,000 mecre-ft snnuelly) was cherged
approximetely this storage fee, the sctuel reservoir cost,
omitting power production features snd the flood-control alloca-
tion, could be smortized within fifty years from this revenue
source alone, disregarding oower revenues. Power revenues are
eveileble, of courss, amounting (at the averasge reservolr
power heand) to $0.73 per scre-ft with the original rete of
1,63 mills per kw-hr, snd to $0.52 per scre-ft with the 1941
edjusted rats of 1.1&5 mills per kw-=hr.

On this comparative besis, the water charge does not
scem disproportionate to the relative services rendersd. It
must be emphesized, of course, that the charge 1s not for
the sale of water but rather for storage scrvice only. Prior
to 1943, the only contrncts for water dellveries other than
to the excmpt irrigation projects werc with The Metropolitan
Woter District of Southern Californie and the Clty of San
Diego. Whother & wsater charge would be mede for other projects,
propescd or under construction, thet will involve diversions
from the Lower Coloredo River, wrs not previously evident, =s
no de¢livery contracts hod been lssued for such projecta. To
be conservative, therefors, nll previous financisl studles
for the Boulder Conyon Project hrve neglected the possibility
of such nddltional weter rovenuss. In May, 1943, a water
contract was announced with the State of Nevads for diverslons
from lLake Mead, sbove Boulder Dam, with a charge of $0.50 per
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acre-ft for storage service and %0.35 per escre-ft as compensa-
tion for kilowstt-hours lost at Boulder Dam. In present

drafts of & proposed weter contract wilth the State of

Arizona (not as yet spproved by the Sscretsry of the Interlor)
the same charge 1s fixed for diversicons from Lake Mead, and a
meximum of $0.25 per scre-ft for downstream diversicns. An
actuel storsge chorge of $0.15 per sere-ft for such saricultural
diversions now seems probeble. In view of thess rccent develop-
mants, the project's total wateor revenues by 1987 moy
considerebly cxceed the §7,500,000 previously cstimated.,

BUULDER CANYON PROJECT ADJUSTMENT ACT

The 50-yr amortization perlod of the project besan
en Juns 1, 1937, with the amnouncement of the Sserctary of
the Interior thet storage and instelled generators were
sufficliont for the production of 1,25G,000,000 kw-hr annuslly
for thc first power contractor, the City of Los Angclss.
Power had already been sgold £t the secondary rate, however,
amounting to $247,000 under interim contrscts. During the
construction period of seven yecrs sfter the executicn of the
contracts, verious events had occurred which foreed ths
conclusion thet the 1930 power rates were 1lnequitable and
excesalve, and could not long be susteined. The competitive
value of the hydro power hed fellen, &3 a result of decreaaes
in the cost of fuel and in ths capltal costs of steam plents,
eg well as improvements in the prt of steam power generation.
The record indiceted that advances to the construction fund by
the U, S. Treassury hed bean secured et e¢n interest rate everag-
ing about 2.75% cnd that to cherge the projsct & rete in excess
of 3% would lnvolve en unintended and undue profits The
United States had constructed or initisted numerous large
multiple-purpose projocts in other sactions of the nation on
a rate besls which cbandoned the competitive plan previously
applied, in fevor of & power rante flxed by the amount nesded
to omortize such pert of the investment sa wes detormined to
be slloceble to power, plus costs of operaticon, malntenance,
replacoments, etece This pelicy was lster generalized by
stetute gs to ell roclamation projects. 3Several early
determinations of allocaticns, perticularly for navigation and
flood control, appesrsd to be on & relatively libersl basis,
resulting in power rates voery unfevorable for the Southwest,
as regards regional compstitlion for heavy industry aend
electro-metallurglical plants. Consequently, ths Boulder
Canyon Projcct power contractors found themselves cobligated
to pay, until 1945, & rate considered excessive whethor meosured
by the requirsmocnts of the Act or oxternslly, by comparison
with the nower projects.

Accordingly, & request for o review of thc rates
was flled in 1937 with the Secretary of the Interior, in llne
with a right grented when the initial allocation of the
project energy was made. PFrellminery conferences showed that
a change from the competitive to the asmortization basis, however,
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involved unavoldable differences of interest among the seven
atates of the Colorado Basin. Two years of almost continuous
discussion and negotlation followed, with frequent formal
conferences, before all such interests were brought into
agreement., A8 the surplus revenuses of the original Act

would be entirely eliminated on an smortization basls, determina=
tion by compromise end &greement was necessary as regards
payments to be made in lleu of texes to Arizone and Nevads,

and sdditional payments to the Colorado River Basin Develocp-
ment Fund, for the benefit of all seven of the states involved.

Numerous weter problems hed reguired previous
conferences, In efforts to avold litigation among the statess,
so that the oower problems came naturally before the same
conference groups under the ausplces of ths several governors
and most frequently under the chalrmanship of the late Hon.
Henry H. Blood, then governor of Utah. As the governors were
generally unable to give the time personally for the more
frequent conferences, =nd the difficulty of changing personnel
and lack of continuity of program between sessions became
apparent, the now well-known "Committese of 1l end 16" begen
to function, It conslsts of two reprazsentatives of ssch of
the seven basin stetes, appointed by each governor or by
stete boards sppointed by him, as 1its only authority is
derived from ths varlous governors, belng without legisletive
guthorization. To thls Committee of 1l srs sdded, for consi-
derstion of power problems, two representatives of the Celifornia
power contractors (Los Angeles snd the Metropolitan Water
District) whiech hes the further effect of egualizing the
basin represcntation. The committee has operated under the
very able chairmanship of Clifford H. Stone of Coleoredo, to
whom in & lerge messurse 1s due the credit for reaching en
harmonlous egreement aumong the states in 1959 on the question
of allocetion of Boulder Canyon Project revenues, The com-
mittee recommendetion that Arizone end Neveda should cach
receilve $300,000 annually, with $500,000 annuelly going to
the Colorado River Basin Development Fund, was sdopted by
Congress in the Boulder Cenyon Project Adjustment Act,
epproved July 19, 1940,

In view of the immedlate benefits to be derived
by the three Lower Basin states, a further agreement was
made that expenditures from the Development Fund should be
limited to the Upper Basln states untll 19%5. The firast three
annual payments were applled to the completion of surveys
and studies for a "Comprehensive Plan of Basin Development,"
long under wey by the Bureau of Reclsmation. Division of
the fund amonﬁ the Upper Besin states was required to be on
an "aquiteble" besis (whatever thet might mean), end not
until Qctober, 12h1, was agreement finelly reached to interpret
this es meening "equally."™ This 1s an example of the
committee's help in evoldance of litigation over the slloce-
tion of the project revenues, although protracted discussions
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wsre required at times, Vithout such a forum to give an
opportunity for thorough debate of the controveralsl problems.
and finel agreement by compromise before the guestions could
become political 1ssucs &t Weshington, it secms that

passege of the Edjustment Act would hove been impossible.

Even then, however, difficulties were not ended, as this Act
required definite repayment contracts to be entered into by
June 1, 1941, covering 90% of the {irm powsr or otherwise

the Act would be vold. Not until Msy 29, 1941, were the
contrects finally signed, making the Adjustment Act effective.

Hearings on these contracts hed been convened at
Los Angeles on August 12, 1940, continuing until December 6,
before a speclal boerd of three representing the Secretary
of the Interior. The resulting record included about
2,000 pages of transcript of oral evidence and argument, besides
91 exhibits, meny of these being lengthy reports. Chief
questions at is-ue involved detalls of the esgency (genarating)
contracts; generating cherges; time and method for future
rend justments of rates, to insure full repayment to the
government; O & M cost estimates; cllowmnces for replacement
and depreclation; estimetes of firm and secondary energy,
evailable and elso marketeble; and of grestest intercst,
the new snergy rate, Only the latter polint cppears to be of
importance to tho purpose of this pasper, ss lts determination
finally echleved the definite coat snd revenue allocation
thet hed been lecking under the terms of the origzinel Act.
81light readjustments are still provided for, s of Junc 1,
19h7, end at 5-yr 1intervels, to correct f'or cxceosses or
deficiencicos in estimated revenues; end annmually, to allow
for the effect of varietions in cctual cost of opsration,
maintenence, end replacements. The latter adjustments
inerecscd ths firm power basc rote (fixed at 1.163 mills per
kw-hr for 1937 to 1942) to 1.172 for 1943 and 1.130 for 19Ll.
A proportionnte decrecse to 0.34 mill per kw-hr for secondsry
power in the yeers 1937 to 1942 was chenged to 0.346 for
1943 end U.357 for 1544. The anrus! secondory rote is to be
computed from futurs adjusted firm rotes zs the average of
(1) a rate which bears the seme ratic to the firm rcte as
0.3 to 1.1, end (2) a rete which 1s 0.8 mill less than the
firm rete; or otherwise expressed, s the firm rate times
0.636%6%6, less U.L; but not less than 0.2 mill per kw-hr.

With similer infinitely detriled ond legalistic
oxectitude, every possible or imaginable contingency of the
future ns affecting the power rate structure hes been provided
for at painful length in ths several contracts and generel
reguletions, now in force and effect. Revlsing the orlginsl
power allocetions to sllow for the ineressed power production
with the 25-ft higher (575 ft) dem, which change hed crused
the first allocations to total in excess of 100%, the present
power contrcets rcsult in the following firm energy clloentions
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ALLOCATICN PERCENTAGES

Metropolitan Watsr Dlatrict of Southern

Californie (for aqueduct pumping onl; )ees. 35.2517
Strte of Nevada (for use in Nevoada only)e sees 17.6259
Stnte of Arizona (for use in Arlzons cnly;

no econtract a8 Yot)issssssssescsssssnscasns 1?.6253
City of lLos Hnsﬁlﬁﬂ, Callfecsssscsssnsnasncnne 1?&555
Southern Celifornia Edison Companyesssssssssss T +0503%
CItF of Glﬂﬂdﬂlﬁ, Colifescesccnnrocssnsncnnons laB 75
Cit? of Pﬁacdanﬁ, Celifsssssesssssnsnspssssnnse lig ?
Celifornia Electric Power Companyessscscecssss 0.3813%
City of Burbﬂnk' Califsecovecsnnssnvansnncsnns 015773

TobtBlosssssasssansasdsadasbminsssasnsissssd IUUTUUUG

The power blocks for the two stctes ere equally
underwritten by the Clty of Los Angelss cnd Southern
Celifornias Ediscn Compeny, with drawback privileges sa
formerly. Not to exceed 20,000-kw peak demnnd 1s reserved
for the United Stetes, to be cherged equelly sgalnst the Los
Angeles and Edison Compeny allceations fcr distribution in
Boulder City or for other government camps and uses. Thils
is in sddition to powser for dam operation, which is to be
furnished without charge and included W th stetlon losses.

Conforming to the exact terms of the AdJustment

Act, the general regulctions snd the foregolng contracts, a
detailed finenclal operations study now indicetes estimated

roject revenues over the 50-yr period to May 31, 1987, of
525 » 203,360, which ere sufficient to repay the reimbursavle
investmsnt in the dam and power-plant bullding (estimnted for
rate determinstions at $82,878,131 cs of June 1, 1941,
including 3% interest durinz construction, or about 82.5
million dollars present velue az of June 1, 1937, inecluding
some nllowsnece for deferrsd construction), within fifty yscrs
emortized tt & 3% interest rate. In additlon, all estimated
operation, maintenance, snd replecement costs are covered,
and Arizona and Nevade willl each receive $15,000,000 during the
fifty years, with $25,000,000 going to the Colorado River
Pasin Development Fund.

These allocations erc compersd in Table 2, on &
present-value basis, as in Teble 1, with the raesults undsr
the original Act for verious firm powsr rstes sfter 1945,
end with the various peyments cspitalized st 3%. Teble 2 shows
thet, under the terms of the Adjustment Act, Arizons and
Nevede will sach receivs Li.2 times &s much revenue in lieu
of taxes from the Boulder Canyon Project ss they were assured
of recelving by the original Act, and that only in case the
average revised firm power rate after 1945 had exceeded 1.52
mllls per kw-hr would the states have rsceived as much revenue
as they are now essured of getting. Thls 1s equivalent, on =
present-value baesis,. to 188 of the investment in the dam and
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TABLE 1l. ALLOCATION OF ESTTMATED REVENUES AND CO3TS,
AS PRESTNT V.LUES, AT 3%, AZ OF MAY o1, 1937
[Firm Dam and Power- Hepaymenth Arizona and Colorado Fund®
| power Plant Building® Nevada
rate. | e oy
Kmiils) - | C - il WA
per kw- | Million Porcent4 Million | Percent- | Million | Percent- | Million |Porcent-
hr dollars ?Eﬁo?f dollars %%ﬁ ogi dollars 2ge of dollars |age of
a5 pLTcoat1an Bvegt- T
(n) Power Rate, Ete., of the Adjustment Act
1.163 | 82.5 | 100 b0kl l i [ 14,9 18 12.4 16
i (b) Varied Power Rnteos After 1045€ for Compariscon with Adjustment Act
i
1.00 | 97.0 118 | 5.7 2% 3.5 4 0.0 0
1,163 | 110.3 134 5.7 23 35 4 0.0 0
_ 1430 1110.3 134 | 12.8 51 7.7 9 0.0 4
1.40 1110.3 134 | 18.6 74 11.3 14 0.0 0
1.555 1110,3 124 | 26.3 105 15.8 19 0.0 0
1.63 110.3 134 LSO'E 121 18.1 22 0.0 o]

n4 Hepaid within fifty years, b-Flood-control allocation repayment., c-Colorado River
Basin Develcpment Fund. d-Deferred beyond the 50-yr amortization period. eo-Present values
of costs and payments required by the original Act but capitalized nt 3% interest ratc (as
cllowed by tho Adjustment iLct).
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power-plant bullding., Likewise, the Colorado River Besin
Development Fund will receive annual pavments with e present
value of 15% of the project investment, instecd of the
orobability (almest certainty) of obtulning nothing under

the original Act. A genercl understending of these
comparisons, at least on an cpproximete quallitetive basis,
expleins the hlgh degree of rgreesment thet waes finrlly sttained
in compromisingz the intereste of the variouas states of the
Colorado Hiver Basin.

By the Adjustment Act, the zovernment cbtained
certeinty as to the amortization of its investment, less the
flood-control sllocetion, within e 50-yr perioed, ot & 3%
Interest rate, pronocunced recasonable under the circumstences.
Ropeyment of the flood-control esllocation 1s definitely
deferred beyond the 50-yr pericd; but the 1945 revision of
power rates, under the originsl Act, would almost certainly
heve accomplished the same effect, at least rg to T77% of the
allocatione

On the other hand, sssuming for purposes of
{1lustration thet the new flrm power rate of 1.16% mills per
kwe-hr 1g felr and rcasoncble on a compatitive morket besis
(rs seems indicated by 1ts acceptence by sll of the power
contractors), it may be considersd that, on s 3% present-
velue basls, th: governmment surrendered the possibility of
a profit of sbout (27,800,000 (the difference between
and 3% interest charges) besldes deferring for fifty years the
dependable repayment of $5,700,000 toward the flood-control
allocation. The reciplients of this relinquished profit vary
for different assumptions of future competitive rates, but,
on the basls of the present rate as stated, the "Split-up"
would eppear to be as followss

Arizona (edditicnsl revenue)eevsssss $ 5,700,000
Nevada (edditlionel revenus).s.ceesssee 5,700,000
Colorade River Basin Develnpment

Fund (edditionel revenue)essees 12,400,000
Power contractors (reduced payments,

1937 t0 19L5) esessssnssnnssanee 9,700,000

TotBlessesssnsenscsssrsssnsacne $ 35,500,000

The savings to the power contrectors will be
divided among power consumers in Arlzona, Nevada, Utah
(811ghtly), and Southern Celifernila, the chief beneficiery;
but thils 1s considerably luss than the 100-million-doller
gain whiech the power contractors were often asserted to be
obtaining, during the years of conslderstion of the
Adjustment Act. With the Colorade Kiver Besin Development
Fund probavly to be divided ebout equally emeng thse four
Upper Besin states until 1955, the indicated advantage of the
Adjustment Act to each Upper Bosin stute is computed et
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$2,600,000, and to cach of the states of Arizone and

Neveda, $6,700,000 in sddition to $1,750,000 asplsce to the
latter two under the torms of the original Aet (all amounts

ss of June 1, 1937, discounted at 3%), After 1955 it may
benefit Nevade and Arilzons projsects slso. QCalifornis is

most unlikely to shere in the fund then, becruse of the
earlier completion of all projects heving en evelleble water
supply. It 1e not implied thet the 1945 revised firm power
rate, by the originel Act on the besls of competitive market
conditions, would have been exsctly 1.167% mills per kw-hr

or even approximately this amount; but & similar comperison

of individual benefits can be derived from Teble 2 for any
other revised rate that may be assumed. The 1llustratlon
given, however, shows et leamst that the division of the benefits
alloceted by the Adjustment Act wes not merely or solely in
proportion to the Congresslonsl voting strength of the

vericus states, for exemple. Other factors also recelved
consideretion, such as anticlipsted receipts under the terms

of the original Act and competitive power market conditions,
regional as well as local., The government, cof course, ends by
cwning the entire project including replacement asnd deprecla-
tion funds for items subject to loss with use, end also retalns
final discretion &8 to the expenditure of the Colorado River
Basin Development Fund. The foregoing "split-up" of this

fund within the Upper and Lower besins, prior to and aftar
1955, 1s simply in accordance wlth the recommendation of

local interestod officlels, which Consress mey o may not
follow exactly.

In refreshing contrast, from an englneering point
of view, to the foregeling sllocations, which sre so laergely
dependent on legel and accountin%, 683 well as politiceal,
considersticns, 1s a novel rate item in the November, 1941,
issue of INTAKE (Los Angeles Water snd Power Department
publicaticon). New concepts in physles establish & definite
relationship between snergy and matter, makinz it pos=ible to
e8sign e welght to electrical ene gy and compere it with
cther commoditles on the basis of cost per pound. At present
Los Angeles retall prices, electricity costs sbout $20,000,000
per 1lb or two thirds the price of redium. As the power
production from the Boulder Oanyon Project in 1943 wes asbout
six "pounds" of electrical energy, on this futuristic basis,
the edjusted falling water charge is equivalent to $900,000
per 1b, or about ths market valuation for fine, lerge cut
diamonds. Although this froct certainly was not given much,
if any, consideration in the project's cost alloceticn snd
power rate determinaticn, tc an engineer fully eppreciative
of the Boulder Cenyon Projeet, it does nut seem too fer=-
fetched tc value the cutput of the prcject as highly as
preclous jewels.



2.
SUMMARY

Revised power contracts for the Boulder Canyon
Project (Arizona-Nevada), dated May 29, 1941, providsd for
the emortization of the cost, &t 3% interest rate, by terms
of the Adjustment hct of July 19, 1940. A power (falling
water) charge of 1.163 mills per kw-hr was reduced from the
1530 rate of 1463 mills per kw-hr, os the original Act's
competitive basls for power rate determinatlion wes
abandoned. Depression conditions hsd affected sdversely the
competitive rate factors (price of oll and netural gas, cost
of steam plants, etc.) so that the rate revision required
by the originsl Act, in 1945, would probebly have resulted
in approximately the same or perhups a grester rate rsduction.

This loss of revenues would have decrsased or even
eliminated the project payments to Arizona end Nevedes, which
are conaidered to be in lisu of taxes, &nd nlsc would hove
sended the chunce of payments to the Colorado Kiver Basin
Development Fund which were not svaeileble in any csse until
about 1985. Even the repeyment of the government's investment
in the dam end powsrplant bullding might not hsve been
completed within fifty years es plenned. Thercfore, by
cgreement smong the United States, ths power contrectors, and
the secven Colorado River Basin states, os represented by
thelr "Committee of 1l and 16," the interest rats was reduced
from 4% to 3%, repaymsnt of §25,000,000 flood-control slloca-
tion was deferred beyond the 50-yr perlod, but smortization
of balence of investment wes mede certrin within this period,
end definite annusl payments to stetes were provided. These
inelude $300,000 epiece to Arizons end Nevade, and $500,000
to the Colcrado River Besin Development Fund, limited to use
in the Upper Basin only, untll 1955,

In this paper, project revenues made aveileble by
the present reviscd contracts and the Adjustment Act, derlved
from power snles and also witer stornge service cherges, are
tabulated by allocations to repayment of investment, payments
in 1lleu of tanxes, contrlibutiocns to the Colorede River Bsasin
Development Pund, and flood-contrel alloerticn repayments.
For comparison, similer allocations under the terms of the
criginel Act =nd contructs are pressnted in Teble 3, assuming
varled power rates after the 19E5 ed justment date, and
computing present valuss ot both the adjusted 3% interest
rete and &t the L¥ rate of the original act. The change In
Interest rate was mede on o showing thet the interest cost to
the U, S. Treasury for long-term loesna during the project
construction period did not exceed 2.75%.



25, TABLE 111 - ALLOCATION OF BOULDER CANYON FROJECT GOSTS EXPRESSED
AS PERCENT NES OF TNVESTMENT FOR D'M AND POWFR-PLANT
BUILDING,® ON THE BASTS OF PRESANT “ALUES OF JUNE 1,

. {937, AT INTEREST RATFS OF 3% AND 4%

. Power | Tnvestment In ‘rizona and | Developr Flood-Control Allocation of

icharges jDam "nd Fower Neveda in Lion mont, | $25,000,000

in mill Plant® of Taxcs Pund X e — o —

5 Normal Alternate

el L 3. P B WO I L o e e
3% l % | " | o 3% [ g | 3% [ 1%

(n) Adjustment fet and Roviscd Contracts

L : [
1,163 J 96%° ik 18% shin 15¢ ool l " 1 e I .

(b) Original net and Contracts

1,638 h30%° avgg ooq 16.42 | 0o 36% oy | 121¢ 100%
1.1638 g ] 4 3.7 0 7% 6% 234 22
,i.oﬁ ?2%“ Bgﬁh 4§ 3.?% 0 7% 6% 23% zzé

|
n-Less $25,000,000 flood-control allocations b-Colorado River Basin Development Pund.
c-In terms of the remaindor of reimbursable project cost. d-Expresscd as n perecontage

of the flood-eontrol alloeation of $25,000,000, c-Wator storage charge, 4%, f-Deferrod
until after 1987, or the end of the 50-yr amortization period, g-Power rate, as 1t
might have been rcevised after 1945 by the terms of the criginal fict, h-Wnter astorage

charge, 3%.







