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• ANALYSIS OF PROJEGT 1'.:CON0l11Y (INITIAL DE.'VE10P1iIEN'l')
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Basis 0£ AnalysisQ The ratio of tho value of total estimated bene­

• 


fits to total estimated coats will be used to measure the economic feasi­
bility of thia project., In the analysis» two principal comparisons of 
benefits to costs will be considered: 

ao 	 Direct cash benefits (revenues) to total oostso The bene­
fits considered under this heading will include only revenues 
from water and power saleso It is not considered mandatory 
that the total of these cash benefits should exceed the total 
costs, but if it is shown that the project ~~ll pay for it ­
self' on a cash basis alone!J there should be no doubt regard­
in0 its econonic desirability,, 

b.. 	 Total tangible benefits to total coatso In addition to the 
CA.sh benefits mentioned e.bova" other te.ngible bu·!; non-income 
producing benefits will be considered under this heading.. 
These vrl.11 include navigation, £1ood control, and salinity 
control benefits, and the value of preserving or enhancing 
existing land and industrial valueso The total of all these 
tangible benefits should be well in excess 0£ the total 
project oosta if the project is to be considered economically 
feasible~ 

If the project proves economical when measured by the value of these 
tangible benefits~ the additional value of numerous intangible or u.ncom= 
putable benefits not directly oonsidered will .further increase the value 
of' the project and make it all the more desirableo 

Originally Proposed Method o:f Financing., It was originally proposed 
that f'un.ds for the construction o:r the project be obtained through grs.n:t 
and loan from the Governniento A grant based on 30 percent of the estimated 
total cost of labor and material, or approximately $36,767,000 was re~ 
quested as a part of' the public ,vorka program provided for in the Mation.al 
Industrial Recovery Ac·to A loan of' the remaining ~132,885.,000 was re­
quested to complete the construction work. It was proposed to secure the 
loan by the issuance of bonds ~'hich were to be a first and direct charge 
a-~d lien upon all revenues and inoome derived from operation cf the projecta 

The State contended that the Federal Govern:r.i.ent would be justified in 
furnishing financial assistance to the project a.s follows: 

ao 	 A direct contribution without payment of interest 
and without repayment of principal f'or navigation 
imprcnremen.t to ·the Sacramento Idver" $15 0 000.r,OOO 

b,, 	 A direct contribution w-.i.thout pa:,men·t of interest 
and without reps,ymant of: principal to Sacramento 
Flood Control P:rojecd;, 



• 


• 


• 
.­

c,, 	 A direct contribution v.rithout payinent of' interest 
and without repayment of principal for flood con­
trol value to the lauds along San Joaquin RivGro $ 600,000 

do 	 A loan of ~65p500t000 of non-interest bearing 
funds reimbursable in forty equal annual payments 
to pay the cost or the irrigation featureso Assum= 
ing e.n interest rate of 3=1/2 peroen.t per a.nrrwn$ 
the loan 011 these terms would be equivalent to an 
immadiate direct contribution 0£ 30$500 3 000 

eo 	 A loan to pay the cost of power features» based 

on an interest rate of 4 percent per annum and. 

repayment of prinoipal in £ifty yearso 


The sum of the proposed justifiable direct contributions listed above is 
$49»100,000i o:r Bl2»333,000 larger than the proposed g:rE:mt of t:36 1/"!67 8 000 
requested on the basis of 30 percent of the cost of· labor and uiaterial., 
There£ore~ it may be seen that the request to the Federal Government for 
a grant of 30 percent of the cost 0£ labor and :material and a loan at 4 
percent interest was reasonable in accordance with well e:rtablish.ed 
governmental policies and precedents relative to navigationb flood con­
trol0 irriga~ion and powaro 

However!> these requests were not granted, and the Central Valley 
project now· stands as a 100 percent Federal Reclamation undertaking under 
the supervision of the Bureau of Reclama.tiono 

Coats and ~t\n.nual Expensese 

1 Construction Co1:>t!_., 'rhe est:L>nated construction costs of' the 
~ major .features of the initial plan a.re taken from the original StaterEngineer's plan as outlined in the }..l!lendad Application. for Grarrt and Loan~ 

1 dated January 25, 19340 Several changes from this plan are being made in 
the project actually under conatruotion" These changes are described 
under the previous seot1.on on Method of Development-·,,,J:nitial Plan., Esti= 
mates of the cost of the structures actually being built are not available. 
It is assumed in this analysisj however, that the changes in pls.n were 
ocoasio:n.ed by equal or greater ultimate economy, and that if 'the coats a.re 
greater than those estimated for the orieinal plan 0 the benefits will like= 
wise be proportionately greater0 

Table 9 shows a sumriary 0£ the estimated ~osts of the m&jor featurea 
0£ the initial developmentG 

Annual Expenses., P...nnue.1 costs on the works of the Central 

Valley project include interest and runcrtization on bondsp depreciation, 

a.>1.d opero.tion and 11'.s.inten.ance, 


It is understood that under the actual method of financing the proj= 
ect no interest ,v"ill be charged on the portion of the cost e.llocatcd to 
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jproject., it is assur1ted in this study that reasonable int(1rest charges on 
I	the full corurtruction oost 1;.hould be :l.ncluded in the an:rrual exueTrn,:, oon~ 

aiderod1l: rBg{t'.!"'dJ.t;:;2.s of ~r!:et}-_;el"" or not th.ese c11e1J;:~ges ;ivill bf1 pa.id. in_ tl1ei1~ 
er.rblr~rby by tht, peoplia! of California,. Any portion of this cost not a~tually 
paid by the direct benai'ioiarie~ of' the project merely const:itutos &.. 

subsidy to the project_ lntere1.rt ,,he_rges of 3 percent per 8J".-.nu:m ·wil:t 
there.fore be inoluJi;;,e, for tho \,o~".:i. ::.ooc';:; or the projecto It is considered 
t}1at thi0 a.Bst.mtad rate:i ot~ ir1terest is liberal;.. since. the etctual cost to 
the Govern.ment for borrm·.ring money i1a-, ,,,-:wn,i:n,;;;h.-".lt less t.he.n 3 t""'re011t, 

In canputing the armual interest coBtsi i-l': is u.;oL,;-:-__,~,i that the _ 
.capital cost of the project will be amort.i2<ed over a peric<i oi D~~- ~;-::-~:"'''.!'.: 
at a rate proportional to t;hat proposed in the Stater s 11111--:iended A;r:,lica= 
tic_11t11 of Ja.:n.uary 25$ 1934!> T:his results i:n. a.r.L trve:cug*; s.:n.!1.ual 11;.te;:~est 
charge of' 1,,65 percent of the ce.pits.l ccstp although the actual interest 
payments would vary from yeJJ,r to yea:r(, It it we:.•e .assumed that the capi'tal 
cost would be ru:iortized in@ years at an inoreaainc; annual rt1te such that 
the total annual pe.yment of principal plus interest vmuld be cwnista.ntf the 
average interest ohare:e would be 19 90 percent per ~.ru1umo 

Interest on expenditures» except for v.ater ric;hta and general expenseF 
during the construction period h.ave been added to the caf):ttel costs nnd 
s.:re sh<Wm in Table 9 e 

It is understood that certain direct eontr.ibutions tor flood control 

and navit;ation are being rm.de to the ?roject by the Ooi.rerrun.ent, and th11.t 

the reinair.ting coat will be paid back to the Govern:ment over a 40~·Jf.;l£Lf 


periode Hov.ever$ it i;:; not oonsids:t·ed equitable in 'Ghia study to te.kfi 


/ advantage of any direct; cont:ribu-tio:i:H,:, and an allowance for amortize.tion 
I o:r the entire cost is therefore included in the e5tirr.s.ted annual cha:rg;e6c 

lioweve:r., isi:nce interests aud fL"Tlortizat:lou charg;aa considered are in exoesl'J 
of' thoi::$ actually being paid" the leng:th of tine assumed ;for. &mortiu,:tion 
of the total project oost was e:;c-tended f'J:•001 40 to 53 yea.rec In computing 
the annual amortization charges 9 the rate of s.mor·tiza:tion is taken pro­
portional to that proposed :ln the State~ s n.A,.'nended Application~" This 
results i:n. an avorage amortization che.rce r;yf 1/53 or lo89 peroe~1t o-f: the 
capital cost per annuma 

Certain units of the project ,vnl w0ar out or become obsolete and 

require replacement,,, Repla,~enent of sor.1e units will be required before 

the loan i'o:r their constru.cti,::m has been fully amortized, To pro·vid.e a 

i't~d for the replace:nent of each unit at the end of its estirated lii'e,;, an 

runount for der,,reeiation;, which has bee:1 cr,i.lculated on a 4 per-cent sinking 

f\md be.sis., has been inoluded in the semie.•nnual or aru1ue.l eharr;ei:L, Sae 

'l'a'ble 10. These cluirr.;es are a.a inolud~H:1 in the State's <1,n.:,~i0r1d'-'sd Applica­

tion" of Js.nuary 25., 1934., 


1:ha estimllted annual costs o:C opere.ting ,md ma.ln-te.infng the works of° 
1t~l10 p:-coject ft:f'e f51~0'?J:U ir1 Table J.J.. o Ifl0 \iO!"k~ ;.."'!vr -~~l-.liGL tl1e:rv \Yili. 1J.6 


oper-sd:ion and maintem,m_ce char0 es are tho ds.ms and a;:rpurte;"l,f:ncos,, po'U'ror 
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>1<SUMMARY EST~G-91'.....Q&..Il'.At, QOST 

Uni·t Pre1irninuy 
Expanse 

-~----------~--·-. _,...._ 

Shasta Dam and reservoir 
Shasta power plant 
Kenswick dam and afterbay 
K<~nswick power plant 
Shrista tra:nam:11,rnion l:l.ne 

mid terminal substation 
Se.cre..mento·-San Joaquin 

Delta. cross channel 
Contra Costa condu:'l.t 
Fri.ant de.111 and reservoir 
Ma.dent canal 
lt'r:l a:;,1t-Kern cu.:ru\l 
San Joanquin pumping syste..'11 
Water right;s and general 

~.,x,pena!!I 

$225~900 
52,,700 
19~200 
198000 

5lp000 

1,i'100 
9s4oo 

639900 
12~600 
99"100 
55.i>400 

(3) 

Cost of 


Lan.d and Construction 
Right of 

~v~~a --· ___ --- ­

$2s540s4oo $ 499426.900 
12.114,900 

15$000 19 752,500 
4p:;66.. :;oo 

477.,200 11.~249;,600 

230,000 39250/;100 
3971)000 1,,775.000 
230"000 11.,801~300 

63.,200 2,825.,400 
J.l}611!)100 21$170,900 

558,i900 12~17::\100 

(4Y---(5) 
Legal Admin-

Engineering istra.tive & 
Charges Other Over­

_ head Char~!s 

$1»807Q6oo $29485$400 
579$400 1421.400 

61~900 85.olOO 
2oe»eoo 151,900 

509.,900 458.,900 

166~400 121~000 
91-h400 85:,000 

418»900 575/)900 
125.,600 113~000 
990/300 891$500 
553.,500 498~200 

• 


(6) (~ 
Interest 

During Total 


Construe= Cost 

tion 


$5p313.,100 $ 61/7991'300 
1 ~ 307., 200 l~)-1-75 ~ 600 

1039300 2.037~500 
344-»400 5~090,400 

1 ~011 ~700 1} 9 7,S ,0300 

96~700 3~879.,300 
511>100 2,4111,900 

5e5,300 13 »675 j) 300 
859100 3$224~900 

1,,103,500 25.e66i600 
30,,,200 lh~ lli3s 300 

8$000@000 

..,,4,,,,._..,""""""'-""-~----- .. _ --~~­

T(,>"tal $623~300 $6,).22$800 $131»905!)000 i5ii516;,900 $5.887,300 $10$307,100 $168~3629400 

·---..""""I:><·~--------~-.....- ...... "'- ..._ ..,,____""-'·=---------- ­

"'"" .. ..,••~·--==~•u-•--•-•-•••-·-------------­

*Estimate fr·om 11.Amended Applic:atio:nn pl'epal"'ecl by State o:f' California$ dated 1/25/34 (not including Friant power 
pla:nt)" 
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• plants and equip:ment/i tranemission tower lines, substation, canals.11 struc... 
tures on canals/i pumping plan-bs, and the right of 1,rays for canals and trans= 
nission line so The charges are as included in the State's 0 Ji..mended Applica­

• 


, tion11 of January 25, 1934e 

The lump aum amounts provided for the dams and appurtenances is almost 
tiv-loe as high as values used by the Uo $., Bureau of Reclamation for Bouldez• 
DamD which 11rere set at 0.,1545 percent of the capital cost (without interest 
during con$truction) per annumo · 

For power plants and equipment a lump sum of (10_,000 plus t0.,65 per 
KVA vm.s used for annual operation and maintenanceo This value is comparable 
to a value of t,Oo444 per KVA plus !',;;J.0.,,000 actual operation and maintenance 
costs for the Exchequer pltL'1t of ·che Merced Irrigation district and a value 
0£ approximately ,r0o35 per h'VA plus {10.,000 for Boulder power plants" 

Tra.nsminsicn line e.r.nue.l operation. and me.inte:rmnee charges '!Jere set 

at Oe75 percent of the capital invested as compared with Oo50 and Oo82 

percent i'or lines of the Southern. Calii'ornia Edison, and Oo24. percent for 

the Pacific Gas a~d Electric Company and 0086 to Oo89 percent for the 

Boulder-Los Angeles lineo 


'.l.'erminal substa:l;;iona annual operation and :m.aintenax1oe ohari;es were 

eati:me.ted at 2.0 percent of the capital cont as compared with 1o40 and 

lo 92 percent f'or Southern Cali.fornia Edison Company substa:tiion., lo 71 and 

2o77 percent for Pacific Gas and Electric substations, and 2o6l percent 

estimated for the Boulder Canyon. power ter:minaL 


Other items 0£ operation and :maintenance charges were determined by 

an enginaerini_:; advisol•y co:rorni ttee for the State I s vre.ter resources in­

vestigationso 


• 
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'I'ti.BLE 10 

ANNUAL DEPRECIATION CHARGES ://: 

Factor 
percent 
0£ base 

oost plus Amount 
Base cost# Years to engineer- to be 
engineering accumula:l;e ing and set 

Item 
Base 
oost 

and 
overhead 

replace­
ment fund 

overhead aside 
(1) a..."lllua.1 ly 

Shasta Dam and :reservoir 
n ':tt:: 
"<JO 11.d'V,,,JDam and appurtenance~* $27,.049,1)000 $33»811»200 $118,0300 

Shasta power plant 
Equipment 4"978,11000 6,222,500 26 2o40 149.1)300 
Building, etOoti< 5.,5561)700 63 945 9 900 0.,35 24.1)300 

• 
Keswick Dari and after• 

bay 
Da:m and appurtenances* 1»524.POOO 111905/1000 0.,35 6, '100 

Keswick power plant 
Equipment 2,070.,000 21587,500 25 2o40 62~100 
Building, etco* l.,726.,800 2jll58.,500 Oo35 7,600 

Shasta transmission 
line and terminal 
11mb1:rte.tion 
Tower line 6,187,200 7,734,000 40 1.,05 81,200 
Substation equipment 3,122;,000 3.902,500 25 2o40 93,700 
Substation buildings* 448!/JlOO 560#100 Oo35 1.,600 

Sacramento-San Joaquin 
Delta. Cross Channel 
Dam lock and headgate* 211132.,000 2,66511000 Oo35 9;;300 
Wicket and gates 207r,,900 2591)900 40 1.,05 29700 
Canal 27511000 343,700 50 0"65 2.9200 
Minor structures* 211,300 264~100 Oo35 900 

Contra Costa Conduit 
Canal 920e 100 lsl50.,100 50 0,,65 7,500 
Pu.mps 9 motors» etoo 74j)l00 92.,600 25 2"40 2~200 

• 
; 

Building, e'tCo* 44,500 55i;600 Oo35 200 
Minor-structures* 5041)800 63ls000 Oo35 2.200 

Friant Da.!'1 and reservoir 
Dam and appurtenances* 10,221;,600 12~7'77~000 Oo~>S 44j)700 



• 	 f'ABLE _10 (Continued) 

1U.TNUJtL DEPRECIA'.l.'_IO~ARGES {, 

~~~~~.~~~~~~~~-~~~~~~~~~~~~~~~~~~~~F~a-c~t-o-r~~~~ 

percent 
of base 

cost olus l.11r.ount 
Base oost1, Years to engineer~ to be 
engineering accumulate ing and set 

Base and replace­ overhead a.side 
Item cost overhead ment .fund ( l) ruu1ua.lly 

~~~~~~~~~~~~.~~~~~~~~~~~~~~~~-·~~~~~~_,.;:.....;......~_______.... 

Madt,;re, Cana.l 
!;"""" l $ 2~17?~900 $ 29722.,100 50 
Minor atruotures 279,000 348,800 

• 
Friant Karn Canal 

Canal 14.,879.,,500 18.,5991,400 60 Oo65 l:Wi1900 
Tunn,elB* 392,500 490~600 Oo35 1.;, 700 
Minor structures$ 3»137,400 3l)921,800 Oo35 13 9 '700 

San Joaqui..71. Pump:b1g 

System 

Complete development 


Cl'nal 5,.5:33,500 6,.916l)900 50 0.,65 45 9 000 
Pumps 0 motors, etoo li;l86 0 000 l,.482,500 26 2o40 35 9 600 
Buildings~ etco* 111823,000 2!)278/,)800 Oto35 8l)OOO 
Steel leaf de.ns 8211)900 ll)027,400 40 l .. 05 10l)800 
Minor struotures* 507i;500 6349400 0,,35 2,.200 
Power line 712,.500 890,600 40 lo05 9i;400 

L.,. ___ ,.....:,____..,.... J;.o.,.....,_,..__......._.__
·------·------- ­
it 	These units 9 if properly maintained., should have indefinite lives,, 

The factor v0035 has been applied to accumulate a contir.gency i'u,.~d to 
oov-er unfo:rsee:n replace1:1ents 1:~nd repairs not in.eluded in the regulal"' 
1naintenance work" 

( 1) Factor is ba.sad on annual oorrt:dbution to replacement fund with interest 
at 4 percent per aTu.~IDlb 

il From r:Amended Appl:l.oution, 11 pre1'.)ared by the State of Calii'ornie.D dated 
January 25s 19340 

• 
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TABLE 11 

.AN:t.YJAL OPEHli'r ION AFD : 'J.,.If'TTT~:IA.T·CE GHA.RG1''.S*· ­

---~-=-,----------· ..-·--~~--...-,--------------51'·~-= Base cost Annual 
Base engineering Operation and 1;".aintenano~ 

Itera cost and. overhE;ad Fac·tor Amount=-----------~~ ·~....- ­
Shasta Dam and reservoir 

Dam a."'1.d arpu:rtenanoes 

Shasta pov,er plant 
Equipment 6.222»500 ~10g000 +) 


$0.,65 per) 

Building» ate"' 
 6 9 945D900 kva ) 

Keswick dam and afterbay 
Dam and appurtenances 1,905,000 5;,000 

Kesv.r:1.ck power plant 
Equipment taOsOOO +) 

¢0,,65 per) 
1.,726,800 2.,158»500 kva ) 42,,500 

Shasta transmission line 
and terminal substation 
Transnission line 

La.nd and ri~ht of way 400s;OOO 50011000 00045 

Po1"rer line 6l)l87,200 79734.,000 ,,0075 


Terminal substation 
Lrmd 15.,000 18,700 100 
All equipment 311122.000 3,902.,500) 
Buildings" etco 448!1100 560,100) .,02 89.,,300 

Sacrrun.ento-San Joaquin Delta 
cross channel 

Right of vm.y 200.000 250.000 ,.0045 1 0 100 
Doon» lock and headgate 2.0132.000 2,665,000 ,,016 42,600 
Wickets and gates 207.,900 259,,900 ~039 10,100 
Canal 275.,000 343,100 0023 79900 
Minor structures 2119300 264,100 ,,016 4.200 

Contra Coata conduit 
Right of way 345,000 431,200 00046 1.,900 
Canal 920,100 ls;l50,100 0023 26,500 
PumpS 9 equipments etco 74,100 929600 0055 5;;100 
Buildings 44,500 55,600 ,,016 900 
Minor structures 504p800 631,000 ,,016 10,.100 
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• ,TABLE 11 (Continued) 

AWNUAL OPERATION f,ND ~:1A.INTENA.t:CE CHARGES* 

Base cost Annual 
Base engineering Operation and Maintenance 

Item cost and ov~rhead Factor Amount 

• 


.­

F'ria:nt Dam a.nd resar"J'oir 
Dam. 

Madera Canal 
Right of way 
Canal 
Minor structures 

Friant-Kern canal 
Right of way 
Canal 
Tl.lllnels 
Minor structures 

san Joaquin pumping system 
complete development 

Right of way 
Canal 
Pu,.~p89 mOtOrSl> etOo 
Buildingsg etc., 
Steel lea..f dams 
Minor structures 
Power line 

$10i,221,.600 $12s777.,000 lump sum $ 21»000 

65,pOOO 689800 .,0045 300 
211177,,900 2,722"400 ,.,023 6211600 

279,000 3488800 .,016 5s,600 

1,401.9000 1,7510200 "0045 7p900 
14:1879,600 18,l;699;,400 0023 42'7i,80() 

392,500 49011600 .,016 1.,800 
3.,137 /)400 311921»800 .,016 62p100 

486 8 000 607 i500 ,.,0045 2,.,700 
511533,500 69916,900 0023 159.,100 
1~186 9 000 11>482,11500 .,.0565 820300 
l_.823 0 000 2»278»800 .,016 36i,500 

82lg900 1.,027.1)400 .,039 40£100 
507 8 500 634 ..400 ... 016 io.,200 
7129500 890s,600 00075 6i;700 

Electric energy f'or pumping 207g000,000 
kbv hrs at 

c004 

* From "Amended Application," prepared by the Ste.ta of Calif'ornia 9 

dated January 25, 19340 

828;:,000 
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Revenues and benef'i'ts r. l'ower benefits are ordinarily de:rined u1 
(1) arimiil net revenue iron the sale of' electric energy and (2) the annual 
public savings eifectea by low pov.er rateso No knowledge is had regarding 
the effect of this power develop:mel'tt on power rates oi' private utilities; 
tnerefore 9 only (l) will be considered here., 

Water benef'its are def'ined as (l) annual net revenue f'rom the sale oi' 
water for irrigation of land,, (2) dependable SUi)ply of water to industries 
now suffering fror1 periodic water shortar:;e and assuring water to those in­
dustries !'aced with a potential deficit., (3) release of water for naviga... 
tion and (4) release of water to control the encroachment of salt vra.te~ on 
agricultural lands and into sources used by industry~ 

Power Outputo The esti,1ated output capa.ci ty of the Shasta power 
plant., deterr.uned oy a. ctet.9..iled study of reservoir operations for the 
critical period 1919-1935, inclushre~ is based on the f'ollowint assmnp­
tions: 

(1) 
(2) 
(3) 

Overall plant efficiency of 75% 
Reservoir evaporations of 3.5' depth annually 
Reservoir releases for navigation 9 irrigations industrial 
and municipal water supply9 salinity control and other 
uses 

In other words., the meeting of mandatory releases f'or (3) above is the p:d.­
mary t:acto:r governing reservoir Of)era tions ~ liowever a :i.n a.ddition to the 
mandatory releases 9 water passes tne ctru;i~ con1.>r ising s:;;,111 and i'lood control 
releases used in whole or in part for power productionJI and relea;;;as made 
prl:oarily 1'or powero 

The revenues which will be obtained :from the sale ot' electric energy to 
be developea are based upon, f'irstl' the amounts and characteristics of the 
powen secondj> its uuit value; and thirufl a considsration o:t· the demand for 
power and the rate at which it can be absorbed in the tributary marketo 

The average annual output of th.a Shasta and Keswick Plan'i:~s for the 
13-year period (1919-1931) would have been 1,361 .,,20C> 9000 kwhr" On the 
basis of the period 1890.;.1931 the average annual output would have been 
1,560"300,000 .kvfr1r, with a ninimm'1 of 1,106 .,, 70011 000 kwhr in 1924 .. 

Unit Value of Pov.rer, The unit value of the power to be produced 
by the pro)ect has been fo.'s'ea upon a deterninati on of the present day co.st 
0£ developing an equivalent anount 0£ steam-electric energy of similar 
characteristics by a privately owned utility. This basis is believed to 
be the most reasonable one offered because of the present low cost of pro­
ducini:; electric energy by steam plants which can be located near the load 
center of the area of corunmption. Values so obtained are lower than the 
cost of hydroelectric energy delivered to the load centers of' areas served 
by present hydroelectric plants and. are also lower than the prices now 
being paid for hydroelectric energy under existing contracts '.!.'hey areo 

therefore believed to be conservatively low~ The results of' extensive de­
tailed studies are presented briefly herewithc 
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TABLE 12 

cos·r OF STEAM-ELECTRIC ENERGY DELIVF..:RED FROM TERMINAL SUBSTATIO:l.<Joi< 

Excluding Including 
State Tax State Tax 

$ s5"'00 
20~00 

$10$e06 

500 

1,500 
o2,0 
,250 
D080 
,,270'l,----·-­3,, 2e 350 

$ 15,,005 

0000160 

150389 
.0016i4 

15040 
~00165 

d.at.ed 

Investment per kilowatt ct' cnpacityi 

Steam-electric plant 

Transmission line e.nd subs·l:;ation 


Total 

Estimated efficiency.: 
Standby oil in barrels per kilowatt per year 
Output in kilowatt hours per additional 

'bar:rel of oil 

Price assumed per barrel for fuel oil 

Cost of energy: 

Fixed costs per kilowatt per yeart 


Steam plant ­
Return or interest at 7c5 percent 
Depreciation at 2o0 percent 
Operating expenses at $2065 per K'ff 
Standby oil 
Federal taxes at 0.4 percent 
State tax at lo35 percent 

Transmis a ion z 
Return or interest at 7o5 percent 
Depreciation at 1.25 percent 
Operating expanses at $Oo25 per kv, 
Federa.l taxes at 0"4 percent 
State tax at le35 percent 

Subtotal 

Total fixed costs of stea..111 plant and 
tra...~smission 9 per kilowatt per year 

Output ooist per kilowatt hour of plant deJ.lvery 

Total costs of substation. delivery on basis of 
2.5 percent loss in transmission 

Fixed costs per kw pGr year 
Output cost per kilowatt hour 

R~Jcomm.ended 1..mit costs of' substation delivery 
F'bred oosts per kilovra.tt per yea:r-
Output cost per kilowatt hour 

Average cost per kilowatt hour at 60 percent 
load factor 

$ 	85,,00 

20000 


$io5Qo6 

500 

6,,375 
lo700 
2,650 

ol.J+O 
0340 
,,oo 

L500 
.250 
.250 
n080 
~00 

$-2c080 

$ 13~585 
0000160 

l3o9:J 
000165 

*.Fr·o:m nAmended ..Applioe.tio:ns H prep5:FEH1 ·by· the St;ate of C:E"tlifor:niP"°'_:J 
1/25/34., 
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V1i.Ltf£ OF HYDROELECTRIC ElrnRGY FROM SHASTA AND KESWICK POWER PL.ANTS 

--"'B'AsE:O ON PRODUc:l'l!!{'}!fBY~F~(,liJiVALENT STEAM~,EI:ECTYU:tr Pt!NlJ.'* 


(Shasta Reae:rvoir Operated Under Complete Development 
of Central Valley Project) 

Plant oapacit:les - SrAsta ~. 220 2 000 kw Keswick = 40 9 000 kv; ·total 260&000 b: 
1.'ran~:mission distance 200 mile6 
Energy output measured .i.1t hydroelectric plantsi 

Total load to utilize hydroelectric pla..~t 

t ~ {-_,_)
ou .:put i n ma:x:J.:mnm year :. 1- 3~213~500,,000 kwh 

Hydroelectric pltu:1t outpu·t - average year 1»5609300~000 lcwh 
Stea.m.-~leotrie pl~nt output required - average 1s65332oojooo kwh 

Energy output = ·cermi:nal substation measurement (12% loss) 
Total 2 s 827 ,, 900" 000 k:wh 
Hydroeleictr1.e plant output - a:veragc year 1s373 s 1iJo·s., ooo hli:1 
Stear~-eleotric plant output rsquirad - average 1$454.,,800,,000 lnvh 

All-steaL~=el~etrio plant peak to serve load at 6003 percent 
load factor (1) 535 v400 k.1il 

Auxiliary rtea.m.-ehotric phu1t peak required (2) 3991500 l~; 
Auxiliary steam-electric plant capacity required 

(25% ovnrload) (2) 

Value of n,rdroelectric En.er 
,EAcluding State Taxes 

All-sterun-elaetric plant cost 
Fixed cost 2 535,Li.OO kw$ at $13~95 per kw $7~469,000 
Output costj) 2,,827.• 900~000 k,;vh ut $0000165 per kwh 4.666:ooo 
Total 12j}135 it 000 

Auxiliarv steam-eleotrlt:1 ula.nt cost 
Fixed ~oat"' 320.,000 kw (2) a.t $13,,95 per kw 
Output cost~ 1~454.e800Jl000 1f."y,;h at $0.,0016, per kwh 
'.l'otal 

Reaultant value of hydz-oel0ct~fo E!ner&,y from ter:minel s 11bstati. on 
Total 5.,271,000 
Per kilo.vatt hour ( e:xel uding State Taxes) 0.,00384 

All-steam-electric plant cost 
Fixed coat., 535.l+OO kw at :)15.4.0 per kw 
Output coe'G 9 2s827 ,,900,,000 kwh at $0000165 per kwh 
Total 

Auxiliary stean1-elec'cric plant cost 
Pixed cos'c ,320,.000 kw· (2) ~H5cl.,1.0 per k.t:h L~-~ 7""--·? -.,,.vu 

. o:;;n nnr. 

Output cost"' 1~454:.000.,000 kwt. at $0,,00165 pel"' kwh 2,400,000 
Total rl s328fJOOO 

Res ult;ant val V.$ of hyd.roelt,ctr:ic en.erg;.:{ f~:t.o:<0!·:1 t8r1nirJ.c\l s tfbs tE..tion 
Total 5¥583:: O()C) 
f\sr k~_l<r~mtt l1our ( lz1cl1.Hiint: Stat~ Tn..:<es) 0 s· :)Ol.J 0~/ 

'fotcf,, 0) &.11tl (2) on foUow:1.nc:; J?cf'.(h 



• VALUE OF' HYDROELECTRIC ENi.:RGY F'ROM S}lASTA AND KESWICK Pm::ER PLAN~rs 
BASED ON ~IWDUCTION ~~IVALJ:~NT STEAM-ELECTRIC PLANT* - ­

(1) 	 For the energy output measured at the hydroelectric plants 2 the tot~l 
loe.d to fully util:lze tho hyd:roeleotrfo plant outputs is calculated as 
follows: In July of' some years, the hydroelectric plants would have 
operated on a load i'a.ctor of l~OO e.nd produced an enert'.Y o·u-tput of 
193,200,...000 b;h" Under the load c}mracteriaticrn of northern Ca.li= 
f'ornia., these plants would havo su:JpLi.ed 62o3 percent of' tho total 
load in thrd; month. The to'c;:,l load then would have been 310$100~000 
kwh in .July. The July loe.d is equal to 9?65 percent of' the total 
annual load which"" therefore,, v10uld have been 3p213~500,ooo kwh,, 
The system load factor is 60o3 percent. The required :J.ri.st(ills.tion 
of tne substitutional stea~=electric plant, therefore, would have been 
608.s400 bt which reduced to terminal substation equivalent is 
535,400 kw., (12 percent tra:nsmiss::1.on loss)~ 

• 
(2) 'fhe insts.llation of the auxiliary steam-electric pla.:ut was estimated 

as follows i The Jiost c:rii..~ica1 period occurred in the autur,m of 1931,, 
when the head on the Shasta plant would have been sufficient to 
maintain full peaking capacity., In ifovember of tr.at year, the capacity 
would have been reduced to 121..is 000 lav which reduced to tern1inal sub= 
station equivalent is 109:,100 k-w. The peak denn:nd in nor-chem Cali ­
f'orn:La in 1'fovember is 95 percent of the annual max:l.1nv.m petJ: demand~ 
The required. oealdng cape..cii~y. therefore§ would have been .95 of 
535/)400 kw or 508$600 kw. The auxiliary steam-electric plant oapaoity 
vrould have been 508$600 minus 109~100 or 399 9 5000 An auxiliary 
steam-,el.ectric plant of this capacity would. ha,re been sufficient to 
meet the other condition which ·would ha.ve occurred. It is estimated 
that the plant requirements would have exceeded 320 3 000 kw in only
14 month.a in the 13-year period 1919-1931 inclusive~ The excess ca= 
paoity requirement would have reached 25 p,)rcent in on~ mo:nth onlyn 
19 percent in one :monthp 18 percent in one month, 11 percent in one 
month..1 7 percent in one month., a.."ld 1 percent; in one mcmt.ho The 
excess capacities of 25$ 19s H\ and 11 percent would ha:ve bean needed 
for peaking and therefore would have been :required for relatively short 
periodso Therefore; a capacity of 320 9 000 kw has been ~dopted ror 
the auxiliary steam plant since such a plant could. be overloe.di,d ·to 
make up the additional required capacity at the infrequent intervals 
when such capacity would b~ needed. 

*From "}..mended Appl:lct\ttont" prepa:red by the State of Cal:tfornia,, dateid 
.. 	 1/25/340 

• 
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The value pe:r kilowatt hour resulting from the ane,lysis shmvu in 

Table 12 is 3~84 mills it' State taxes are not included as a part of the 

opera.ti~ coats and 4o0'7 nills if' State taxes are ino1uded8 In estimating 


4the :,_ evcnue from the sale of povrer the price for p011,er is taken as 3.,9 
nills per kilowatt hour during the period beginning in 1949 and continuing 
thereafter during the per:i.od of the loan,, During the early periods oi' the 
developi:ient of' the project the price is somev1ha t higher During thesee 

per:i.ods less water is r6lea.sed. prinaJ."'ily for SUIT1Iller irrigation use and 
-therefore the poll'.er oharacted.stios are better and more nearly coincide 
w:i th the p01,ver de:ma.nd. From 1937 to 1944,, the pi~ice used per kilowatt 

hour is 4,,15 mills and .fro:m 1944 to 1949,. 4c00 mills per kilowatt hour at 

.Antioch substation~ 


.Power Absorption" The ability of the northern Calif'or..nia power' 

market to absorb the-elec°:frfo energy to bo produced by the pO'Ner plants 

of' the Central Valla y project is demonstrated by a consideration o:f the 

past and estil:Ja ted future growth of poiver production and consumptio:t.1. in 

northern California,, The data with respect to past growth and the esti ­

r.i.a tes ct' .future grovrth are depicted on E.."tl1il.iit 8 o 

Water Revenues.., The revan1.H:1a which will be obtained from the 
sale of wa~er maae available by the project are calculated from a consider= 
a.tion o:f 1> f'irst 9 the amounts of water which would be 1:1ade available from 
-Friant and Shasta reaervoirs; seconds the unit price which rt'!JfJ.Y reasonably 
be charged for water; and thirdD the demand for water in the various areas 
to be served by the p1·oject in accord wlth pTesent and anticipated require­
ments. 

Unit Price of Ws.ter. The unit prices of' water which he:vc been 
used in est=wa=ti:ng €he :revenues from water sales are oo.sed upon detailed 
studies of the present coat of water for both irrigation and industrial 
uses 9 the cost of development o.f tho supplies nade available by the proj­
ect and the charges £or water vJhieh can be reasonably r,aido 

Upper San Joaquin Yalleyo Since the bulk of rev-enue to be ob­
tained f':rom water sales un"aer the 'projec::t is in the upper Se.n Joacu:i.n 
Valley9 the unit price to be charged for water :made available :t.'or this 
area has been given most careful considerationo A study was first made 
of the permissible charges which could be pa.id tor irrigation ·water on 
various crops at the lando Total peroissible charges were then computed, 
based upon t.~e aotual aroo. 01~ crops irrigated at present vrl1ich are defic:i,int 
in water supply and will be served with water made available by .Friant 
reservoir~ After taking into consideration the cost 01· d.iEtritut;ion .from 
the wain canals of' the project to the lundsn and with further consid.sra:t ion 
of the chara..cteristics of the supply .furnished both from 1"riant reservoir 
and f1~om local sout·ces~ the permissible average charge at the t1ain oa.nal 
side was detarmined aa $3000 per acre-foot~ 

The actual unit prices which will be cha.t'gfld for water delivered from. 
J.i'riant reservoir have not bean ;finally detarmined:, ponding the negotiation 
of contracts with the water trners., Hor.,eve:r" it is tentatively assu..1':'!ed the. t 
charges will be based upon character o~ service and not upon the kind of 
crop grmm~ 
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Water furnished every season as a direct; surf'ace irrigation supply 

would carry the highest charge_. while water furnished dt.1ring the irriga­

tion sen.son :for surf'ace irrigationg but; varying in ruJ1.ount from season to 

sea.son,, would carry a lesser rate. Finally the water delivered out of 

season for ground-water storage and subsequent utilization by pumping 

would carry the lowest rateo 


Tha reasonablenesa of an aver11r;e charge of' ,w3 .,00 per acre-foot fer 
vm.ter delivered at ths ma:.'i.n canal side by the project can be fur'th,:n.~ judged 
by a consideration of the present cost or water for irrigatic:n in various 
irrigation districts u11d f'cr le.nds served by purn.ping fro.m wells 6 

.Al though some 01' the irrigation districts served by ehoo.ply constructed 
gravity diversion syst®ms have costs which are rather low (sor.i.e less than 
$3.,00 per acre-foot) ll the costs of water in other existing irrigation dis= 
tricts in the upper San Joe.quin Valley are considerably greater" Costs of 
~5o00 to ~7o00 an acre-foot are com.~ono In the Lindsay-Strathmore and 
Terra Bella irrigation districts~ costs range from. ~27 oOO to w46 ..oo pe:r 
a.ere-foot., 

Costs of pumping f'rom underground vary in diffe1·ent ar·eas in the Srul 
Joaquin Valley., depanding on the depth to ground water., In the liadera 
unit they :range from ~12 ,,25 to $4 ,,00 per ~cre-!'cot.; ln thfi Kaweah a:rea f'rom 
&n average of' $3,.00 to a .!l'JJU:imum of 1;y5.,50 per aero-foot; in the Lindsay­
Strs.thi11ore district an average of $7.,50 per aore-f'oot; in ·the Earlir.i.a.rt*· 
Dela.no area :rro:m $4,,00 to :i,il2o00 per acre-f'oot; in the McF'arland-Sh~.:fter 
area from is~50 to $6025 per acre-foot and in the Edison area £rom $10~00 
to $12.00 per acre-f'ooto J.n so:me are1.a.ss irrigation di.strict asss11:H;1._ents 
:must be paid in addition to pumping oostso 

Ta.king the areas as a whole which will purchase the ,i;rater to be fur-= 
:nished by the projectp the average unit price ef ;.:3g00 per acre-toot a.t 
the main canal i:d.da. ev«;;n after allowing for cost cf distribution to the 
lands., will result in cheaper '!Jvater than the prci.rn:at costs" This is true 
also for tho tentative charges f'or i,ratcr based on o}'iiu·a<.rtei· of service~ 
For exa.:nplep for prinary supplies sold at ~~8000 per. acre-foot at the nl!id:n 
canal side., the cost of wat0r delivered at ·the land in the e..rE)as where 
such supplies would be used,, suoh as the Terra Balla and Lindsav,,., 
St~ath:m.ore irrigation ·districts» would be $10616 per acre-foctcv This 
would. co1apare to present costs for v.ater in these districts of f20o00 to 
i50.00 per acre-i'ooto In-sea.son seooudary water sold a.t ;j,',2c00 per acre­
root at ~~in canal side would cost about ¥3060 per acre-foot delivered at 
the land, which would be generally less than cost of' present sup.filles in 
the absorptive areas in ·which these suppJ.ies 11:ould be sold and utilizedo 
Water delivered out of 3easo:n to replenish the unde:tgrou.'ll.d reservolrs and 
sold at r;:;a:Lu canal side for wloOO per acre=.t'oot would reduce pur.1ping lifts 
and pumping costs 9 e.ffectinr; a .sa:ving i1rhich if' ca2iw.lized would mor0 than. 
Justii'y the purchase of water at this priceo 

The comparison of the unit cha:rgea fer Ycfat:a:r delivered by the p1~ojec;;. 
with present oosts of' water r damonst.rates tha.t these unit prices are ,.~ealilon= 
able a.."'l.d ·\"rill be acceptable to the prog;pactivs pu.rt}haaorr;; of ,,_>j:d,;er in the 
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upper San Joaqu:in Valleyo The only feasible opportunity for these areas 
in the upper San Joaquin Valley obtaining an additional water supply is 
through the construction and operation of this projecto .Any possible fur= 
ther development of local l'.rot ter supplies by agencies in the upper Sa."'l 
Joaquin Valley would result not only in insufficient sup;lies jl but also in 
coats in axcesa o.t t.1,.e proposed unit price of water to be furnished by the 
projeot,, 

the present developed areas in the upfer San Joaquin Valley will 
utilhe the e?J.t.ire. 5u.pply developed by the initie.l storage a.rid conve;yanol.:l 
units? Initial revenues from the sale of water in this area are based 
upon the delivery and sale of an average seaso:na.l supply of 700,000 acre­
.feet., The San Joaquin pumping system will provide an additional supply 

r for th.a upper San Joaquin Valley which will be absorbed a. t the 1..ate 0£ 

f 	112 0 000 acre~,feet per year f'or the first four years and at the rate of 
92 w000 ac.re,-i'eet per year during the suooeadi:ng six years i total 1 ing 
1~0002000 acre=faeto 

Industries and Agricultural Lands in Contra Costa County9 The 
water supply delivered through the Contra Costa Conduit i-till be used by 
industries and developed agricultural lands in Contra Costa County lying 
soutn of' and adjacent to Suisun Bay" The industries in this area require 
large quantities of fresh ·1;mter for boiler and processing purposes. It 
is anticipated that there will be a demn..."ld of' approximately 34 second feet 
of fresh water as soon as the conduit is pu-1:; into operation, This is con= 
sidare.bly in excess of the 20 second i'eet oonsur.ied in 1929, The present 
cost of fresh 1,.rater ranges from a .mininn:m of' 1,, 2 cents to a maximum of 
93 cents~ vdth a:n average of' e,bout 7 cents per 1 1 000 gallons" The present 
cheapest fresh water supply is that obtained i'rorn the lower river end upper 
bay channels v~hen it is available.i, but this source of' fresh v,ater has been 
eliminated to a large extent for several year1;, because of salt water in­
vasion f'rom the bay" Supplies purchased by the i:ndustrieB .from ost-~blisl1ed 
public water supply systams coat on an average a.bout 35 cent,s per lrOOO 
gallons,, 

For the developed agrioulture.l lands :1:n thi.s area$ practically the 

only source of irrigation supply is obtained by pumping .from wells c, '.l'he 

u..riderground i!n.1p9ly available is very limited and ent:Lroly insuf:1.'icie:ut f'or 

;neeting the requirements of' the lands requiring irrige,tion" Ground-water 

18'1els have receded so th.a. t o:resent eosts £or irri,_,.a tion supulies from 


-	 0 .. 

wells range i'rom 10 to 20 dollars per aere... foot~ The developed e.gricul ture.1 
lands in this ares. aggregate 18_.000 a.ores., of which only about 3.500 aores 
are now under i:rr:J.gation from the limitad grou.. water supplies available.-.,,d 
It is antici1:.ated that a 6ross area of about 13 9 000 acres of these developed 
producing lands will use an irrigation supply of two acre-feet per acre each 
season at a maximmn rate of 86 second feet,, 

The total ar.wunt of water nold to the industries and agricultural 

lB..nds combined will ar.iount to 11-3 9 500 acre-feet annually" It is anticioated 

"c,he.t all of this water will be used and sold at an ave~ar;e unit price ~f' 

~6, 90 per acre-foot irt1'H~dia tely aster the conduit is construct;ed and put 
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• :ln.to operation.ii and the annual revenuei:; set forth for sale of water to· 
this area are calculated on this basiso An association representing the 
var:1ous interests in Contra. Costa County has stated in writing that the 
entire supply (43..,500 acre~,feet a.."'lnually) would be contracted for at :;:6.90 
per a.ore-i'oot canal side upon completion of' the oonduito 

Dalt& Lands and Lands Adjoining Sacrruaento River~ The unit 
price for we.tar used in calculating tfie ·revenues I'or sale of vrater to the 
lands in -the Sacra:r:1erto-San ,ioaquin delta a:nd those adjoining the Sacra­
merrto River is based on the cost o:f stored water in Shasta :t~eservoir minus 
the revenue from sale of hydroelectric energyo The net cost of ~loOO per 
acre=foot computed on this basis has~ therefore$ been adopted as the unit 
price for water to be sold to the lands in the delta and tnose adjoining 
the Sacramento Rivero 

.It is believed that an 0.ver<-1.ge amma.l supply o:r 230$000 acre=ftH:rt of 
tl \ sto:r~d wa~er fro1'.1 Shasta reservoir will be used ar.l.d sold in ~he.delta at 

{ 	 a ui-1.1. t pr:i..ce of wl oOO an acre~-f'oot as soon as Shasta reservoir :ts con­
str-.Jcted a..~d put in·to operation. The estimate of revenues based upon the 
use and ma.le ot 200 6 000 acre-feet absorl;ed during the period 1944 to 19b4 
is believed to be most conservativeo 

• 
Nivit!'-tion.. Benefits to :runrige.:tion on the SacrW!lento River can 

o:uly be ava aa on the basis of' potential river tre.£fic above Sacramento.., 
since navigation below the city of Sacramento is now well :::iaintainedo '.l:'he 
Division Engineer., IT .. So Viar Department. estimates that with a dependable 
six-foot channel from SEl.crru:1entc to Chioo Lan.ding (52.,4 miles downstream 
f':ro:m Red Blufi\ the pr·oposed ha:ei.d o:f :navigatic,:n) that commerce on the river 
would be as follows: 

1930 280~000 tons 
1940 420~000 tens 
1950 63011000 tons 
1960 945s,OOO tons 

50-YrQAvgo - 570:,000 tons 

Based on present tran.aportation costs and freight ra:l;es on those 
which should exist after improvene:nt o:f the channel above Sacra:c~ento 9 the 
ltn:1y Engineers estina.ted that the average saving in transportation costs 
on river freight would be at least 50 cents per ton which applied to the 
570~000 tons average estinated annual tonnage .,,ould show· an a,n:irage annual 
sa:ving of ~285 ~OQO., It was estimated by the Army Engineers the. t channel 
dred.;ing and a. series of movable dams with locks would cost ·t/l »400~000 :t'o:r 
the section of river between Sacramento and Chico Landingo 

It is Jco be noted tha. t the above value is based on potential trai'fic 
from Colusa., Sutter, Butteu e.nd Glerm Counties and does not 5.nclude Yolo 
County unuediately $.bove Sacramento no:.~ '.l.'eha.ma County i:u which Red Bluf'l is 
located~ 
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• A maximun value of navigation (including potential traff:ic f'ro1,1 Yolo 
and Tehana Cotmties) would be tirdce the amount set up b;-· the .1\.rny Engineers 
or ~570 ~000 an.nual ly. ha.s,1d on proportiona:l:;e river uiles 9 tofether w:1.th 
i:tl·creased. :UU\tig=J/tic:n belovi- Sacrat:.u~r1tov 

Althoue;h there is so:me value t.o navigation on the San ,Joaquin liiv;a:r 
due to t1ontr.011oo. flows from ,li·rinnt reservoir; n.o value for t.r.is ite:r.1 is• 
included in this l"'O.JOrt~ 

Flood Contr.oL For the pur,::ose oi' evaJ.uatinG tne flood control 
value of Shas~ res~n-voir it was assumed by the lL, S~ 1u'In:,' Engineers 
that the flood flow at Red Bluff would be controlled to 125r-OOO second-feet 
and ti1~tt this flow would be exceeded only once in 100 years on tlle a1rera;;e" 
lt was al so assumed that the Sacra.men to flood control pr'OJ r:ict was 100 per­
cen:t ooxJ.,;:ilete and tn~,t the Butte basin immediately abo-ve Colusa ra.:1alned 
unprotected" Estiinate&;i were r:mde .for tile a:verage axrnual daGa.t;es with and 
without Shast.aP the di:f'i'e:re.nce being; the a.r,.,uual SRVlnf: due to redu0tion in 
a:1rerage annual flood da,:ar,e@ This amcmnts to 11164,,000 annuallyo 

On the basis that there is 135 $000 a.eras of land a:oove Colusa wh:tch 
would be :flooded without control from. Shasta reservoir, and th£, i'uct that 
some 830 9 000 acren have been protected in t.'he valley at e1. , A;t of i98;,000p000, 

• 
~ it seems j•,;:stifiD.ble that by direct proportion a value of ,,i6/}000,000 would 
,\ 	 be allowable &s the naxi1'.:lum <m<.iital ·value of Shasta flood control. i\.t 3 

perce11ts this would give s . .:w.ximum value of 4;"1,B0,000 an:n:ual1y., 

On the bes is of' studies of the San Joaquin River, the est:i.I'.ll'.l.ted flood 
resultin0 i'ro,:, u run.off' simile.r to that of 1911 ( excc0eded &bout once in 1CO 
years)$ with releases controlled 'ty E'ria:nt rel'H'WVoir. would have been 16 ,000 
second-feet in the San Joaquin ldvor fro1,1 ~ endota Darn to the nouth of the 
-~erced River,, Without control» the flow t"lhich would have to be provided 
for would amount to 25~000 second-feet~ Flood control works including 
ch1nnel c onst:ruction!> dikes:, etc.$ to control this ru,w,mt o:t' i'low would 
cost a.pproxiw.a.tely :i.;4;000~000$ and this value :Ls used as the capital value 
of liriant Dar:. and reservoir for i'lood control o A't 3 ;erct,xits this woi;ld 
be a vr;.lue oi' ;;.,120 9 000 arillu&lly, 

Sa,linity ControL Salinity control in ·the Suisun bay rcf;ion is 
provided f,.or '6y the release of' a.v1xroxiuately 3tl4,;000 acre-f'eet of water 
anm..1&lly f'rom Shasta reserv.:;ir a The value of this release at i!>l 000 pe:r 
acre-root amounts to ~3u4~000 annuallyo 

The r:iaximu:m value oi' salinity control set by the U0 s. Ju-my Ent;ineers 
£or the construction of conduits extending from cont.rolled :t::resn-water 
channels of the lower deltaf; tor;ether with additione.l works for ti1e rocla.GLa­
t:i.on of marshlands of Suisun e..nd San Pablo fiiays and channel enlart;er:ients 
i:n the del-'m 0 o:m_oun·cs to a capital expenditure of $j;l8;,000,.000. 'l'he value 
of a proposed salt vmter barrier J.ocs:ted at Chip_po Island, was esti:r.iated 

• 
by the !1rmy Engineers at :;;;52,000,000 f,)r an equ;:,,lly :fa:vorabl8 servi(.H.~o 



42 

• 


• 


• 
-.. 

The value of the resultant controlled flov: of the San Joaqu:!,n River f.'or 
salinity control is an intangible item although there is .ilO doubt but that 
there will be a considerable benefit to the lower reaches of the r ive1~ in 
this respect"' 

Other Benefits. Present incone of agricultural land~ (in San 
Joaquin Va11ey) will 13e preserved by supplying the necessary water at a 
favorable cost~ There are 2 9 000,000 acres under cultivation in San Joaquin 
Valley. In the upper portion of the valley 1,,250 9 000 acres are in·igated 8 

sox:1e 400 0 000 acres of which 0.re now overdrawin0 on the il\,'8.te:r supvlies 
naturally available to them" These la.11.ds are worth J:1.ore than ~2t>O per. acre 
and yield annuE1.lly :g;J.00 of agricultural products per acre and have only one= 
half enou~h water for their useo Thereforei:, at least 200,000 a.ores must 
revert of desert condition if a supple~ental water supply is not obtained~ 
The project will theref'ora continue in production 200 9 000 acres yielding 
annually a gross inooin.e o:f ~20,,000,000 11 or an estilna.ted net incom.a of 
~10 9 000 8 000 annuallye 

If the project were not; consummated.;, and the abandomae:nt of 200.,,000 
acres of' highly developed lands occurred., the resulting cal~n:i.ty would be 
reflected not only in local business but also in the business of the State 
and the Nationo In such event., it is estir:1a.ted by Professor Gaoo D" Dov:.rr:ie P 

Graduate School o-J: Business:, Stanford Unive:rsity II that the loss of' pro:fi ta 
to the industrial areas of Los iw..g;eles a.nd San Francisco from wholesale 
and 1~nuf1u:d;uring trade 11.rith the valleys would amount to nearly ,,.22,00U;,000 
annually" However:, this does not represent the entire r:10ney value of the 
valleys to the centers~ In addition:, persons a:n.d firms in these metropolitan 
areas porforning; a va.:riet)· 01' personal ,,md professional sorv:icf'S for the 
valley populations, ru1d tre.nsportation companies i, financial .institutions 9 

both State and Federals, insurance oonpanifls~ and public utilit:i.es doing 
business directly or indirectly with the affected areas ,;:ould suff·p.r sub·w 
standial losseso 

In addition to all of' the abov-e s there are a nw..ber of unconputatle 
or intangible benefits which are nevertheless very rea.1 9 includinci 

(1) 	 Rebuilding depleted U..'ldergrou.YJ.d 11.re.ter storage 

{ 
(2) Rebuilding water trt.f'fic 

~,)

'J.) Saving life (floods) 

(4) i'rovidlng em.vloyr:1ent 
(5) Expe..:10.in.g industry 

(ti) Expanding agricultural lands (ultimately) 

(7) Increased revenue to State through taxes 
(d) 	 General develop:ient ot· v-1ealthi Tra.ns;iortatio:n syste:ms 0 

business and banking institutions!> new communities, 
priva:te a2id pro.fest>ional services» etc .. 
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Siu:u:m.ry of .Analysis~ Us inc the figures heretofore d€:,veloped for 
ann.ua.1 costs and a11.11uaf-bene:f'its 9 t.he follo\'rlne; Tables 14 9 15 P and 16 
sur:rr1:1rize U."'1d compare these costs Rnd. bane.fits to 1::1easure the economic 
f,sasibj.l i ty o:f the project., 

TABLR 14 

SUMMARY OF Al~l!U' AL EXP}~kSLS AlW CA.SI~ Rlt\ll•J,JUES 

• 
< 

Interest 
Amortization 
Deprec:i.ation 
Operation v,nd MainJcena:nce 

Total 

Renrenues 

'i1ater Revenm:,s 

(2~073~500 ac.-ft.) 


Power Reven:ues 

(1 9 373 »100 »000 kwJ1) 


Total 

Ratio of Revenues to Expenses 

Total for 
53-Year 

Amortization 
.Period-----. _.. _ 

$147p1?3:,000 
1680362.-000 

39 ffe471 sOOO 
109,056t000 

$464p062i000 

~ 
;;;5169872,000 

Averac;e 
Annual :for 

Ar.10rti zati on 
.t'eriod 

$2,'777FJOOO 
3p:!.76,000 

746 ,,000 
2:,057p000 

$8 !) 756 ,. OOJ 

~4 .. 749 ,,ooo. 

5§004,000 

:i;9,753_.000 

Ll 

~~ 
/

.to:-..----7 
~-

Ammal a.f'ter 

Aw.or'cization 


Period 


None 
.No11.e 

i 883:,000 
2.,356 9 000 

~10,885.,000 


• 
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• S1Thf'MARY OF OTiiER Ji.li;UUAL T.iUJGIBLE BENEFITS ( IN ADDITION TO REVEN1JES) 

!formal 

Na.vigat:ton $ 570,000 
Flood Control 600~000 
Salinit-y Control 720.000 
Preser,ring present income value of 


lands and industries 


Total 

TABLE 16 

CO~'Plu1ISON OF ii.Nll.11JAJ.. EXPEN.SES 
0 

RJWENTJ'ES 
1 

.Ai:JD BENEFITS 

• 
tUninrum Normal 

Total R0-v-:;;11uee $9r7S 3,, ooo $10 1,885 ,.ooo $10 ~ 885 ,, 000 
Total Other Benefits Not included ~...2;53_,00£ 11, 8't.O_,, 009._ 

Total Benafifa; 


Total Expense~ 
 8,756,.000 

Annual Net Benefit i 997!)000 $ 3,; 08f.\ 000 

Ratio of' Benefits ·to Hevenul!l 1,1 

Not included 

j 

• 
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