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EXEClJITVE OFFICE OF THE PRESIDENT 

BUREAU OF THE BUDGE'}' 

WASHINGTON 25, D.C. 

November 9, 1956 

Dear Mr. Secretary: GJi474 
This is in response to your letter of August 1 concerning 

the San Luis Unit, West San Joaquin Division, Central Valley Project 
of California. 

The proposal that the Federal Government join with the State 
of California in the development of this unit is entirely in accord 
with the administration's overall policy of cooperative development 
of the Nation's water resources. We would urge you, at your earliest 
convenience to explore this possibility in greater detail with the 
State of California to see if mutually satisfactory arrangements 
can be made. 

We would be pleased to review such plans when they have been 
fo:rnrulated. 

Sincerely yours, 

/s/ Robert E. Merriam 

Robert E. Merriam 
ASSistant Director 

The Honorable 

The Secretary of the Interior 

• 
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The r ,-,port has b::'-'n transmitted to offici 'l ls of t ho Stnt e of 
CJ.liforni ·'l Cl.'ld to the, SGcr " t nr ,,. of th" Army for th" ir consideration and 
rQ comm~ndJ.tions 'lS requirod by tho provisions of Section 1 (c ) of tho 
Flood Control Act of 1944 (53 St , t. 887). It 1135 sent also to tho 
St::.k of C~,lifornio. for the comments of the hCld of tho agoncy exorcising 
'ldministr:ltion ov"r thu 17ildlif., r ·-, sourc ~ s of tlnt St,"\to as r~quired by 
the provisions of the Act of Augus t 14, 1946 (60 stnt.. 1060) o.nd to the 
Dcpartmcnts of Agriculturo , Commerce , Labor, 'lnd Ho.qlth, Education,md 
"\.l.fnr o , :md the Fedor".l Po::ror Commission in 'lccordancc r!ith interagency 
agr .;cmGnts. Comments h;we been r ocoi vcd from 0.11 agencies, and copies 
.:lr z.; enclos od "'i t h the r .:port. 

The comments of nIl Fcd.:.r.:tl :lgcncics received 2rD either 
f '.IVoro.blc or u i thout objection to the S:m illis Unit. 

Tho St:lt c of C~liforni .:l , in its comments, r econunended that 
the 8eJl Luis Unit, modifi ed to fit th,; StCltols proposed Feqthor River 
Proj~ ct, be 'lUthorizod f or ir:nnoJdint :; construction by the BureGu of 
Reclrunation -Uld for oPQro.tion by th,.) Stat" ,~s pc.rt of its Fco.thcr River 
Proj ()ct. The St~t8 proposed dso th"t it:1.cquire "rod pay for elll l:mds, 
casements, Clnd rights of "''ly for the S'Ul Luis Unit, contract for tho 
us t.; and r cp'lymont of Ccntr:,l Vr:llcy Proj oct pm'!~r f,~.cilitios, repay to 
the United Stntcs from proj ect r ovunuos the rciBbursablo proj ect costs 
on an interost-fr.c(; bClsis, :md upon completion of rop!\ymont r eceive; title 
t o '111 of the; Unit '. lOrks. JIll of thos .: provisions, under tho St flt e IS 

r .;; conunt.;nd .~tions, ,·:ould b e- accomplished by contr!J.ct bct'"r"on t ho Secretary 
of t he Interior and the Sk,t " of Californi3 ","!hich ,','ould r oquire approva l 
by t he Congress prior to construction of the San Luis Unit. 

The b.:lsic obj ectives of t ho: St C! t " in its propos,:tls to shar e 
in project costs, !J.SSUlC.,-, pr oj ect opor ntion, C!nd construct the l arger 
Fcnthor River Project ar ~ nll cO!'lsistont '..i.th the p.:lrtnorship appronch 
spons or ed by this Ad:Jinistr'ltion, '.;hich I fully support. As the 
COll'.nissioncr of RcclD..'!l.'1tion point s out, ho ,evor, there; nrc scvor nl 
f .:lcots of the Str.tc IS rocomncndntions tho.t Fill require det Clilod study 
'tnd nogoti"1tion bc:for" fi" ."11 agrGelllcmt c<:'.n be obt.~ined. 

Initi:ll construction of the Unit "8 nn extc;nsion of the 
Centr ell V"ll~y Projc.ct, l'lodifi-:od t o fit ultino.toly into the Feather 
River Pro j e_ct, and acconpanied by concurrent negotiations Tlith tha 
St ate of C·,lifornL'l l ooking t o k rr.lS of integr'ltion of t he Unit 1!ith •
tho Feather Rivc:r Proj ect, is one 1!'W in v!hich the imnc dint c bnsic 
objectivcs of the state of C~ifornin could be achievod. This 

LAND-302

http:Projc.ct
http:contr!J.ct


I 

Irould nvoid tho dolny thD.t 1'ould b" involved in sccuring fi= :J.greemonts 
'.!ith the St'1k concerning intogr'tion -.lith tho Fe2.ther River Project 
1nd in obtaining the "pprov'll of thQ Congross prior to initi".tion of 
construction. N0goti'J.tions ':Iith the St"tc could rosult in ngreel'lont 
prior to conpl"tion of the project. Th.J Dwpnrtment desir~s to coopernte 
-;rith the people of C:lliforni:J. nnd its govornment. This is in ,,-ccord 
nith your policy to pror.:toto to the ultil:mto dogr;co coopor'1tion 'ilith 
tho poople a.rfectod. The Dop'1rtnent of thu Interior is rendy to begin 
thosc nogotintions iEltlCdi:ttoly upon request by tho proper Stntc 
officinls. 

Tho report is being tr·ms"littod to you 2.S an interir.\ rcport 
for your inforrntion in "dv:J.nco of rcCOtll;)Wndations for legislntive 
action. Upon rcccipt of your con"lents it, like-.-ds~, ,"till bo transnitted 
to th.J Congress for its inform~tion. 

Sincerely yours, 

(Sgd.) Fred A. Senton 

Socrotnry of the Interior 

The President 
 
The 17hite House 
 
'"nshington 25, D. C. 
 

Enclosures 

• 
 
3 
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UtlITED STA....~ 
D£PkR'l'1LE:fl OF THE Im'ERICIl 

9JRlJ.U OF REC IJJ6rr.TI ON 
. 'I'Mhington 25, D. C, 

• 
730 JIule 18, 1956 

•The, SeCl'et&rY 

of the Interior 

3ir : 

This ill rJq report on t he San Lu.1.e tIn.it. , 1Ift:t SM Jotqu1n 
Dt"iaion, Cent ral Valley Projeot , ClJ.lIorn.ta . It 1a buei:l on and 
1neludes th.. pr<>peeed reJ>Ol't. on thu FOject. whic.'1 1011. appr"""- tor 
t n n'mittal to States and f'ede.ul apnc1es on DIte-ber 1, 19S5 . 

- Cop1ee of your pro[lOl!led repor t ...-eretransmittQd t l) t he 
State of C.~iforn;_. and t o t he Seoretary of tile Army in "aecordanct 
with prov15iollll of ~ ection He ) oj' the Flood Control Aet. of 19!..U 
(58 Stat. 887) and to tt... State of California for eOtmTlent.5 oJ t he' 
head M' th.. agency ~:xer eisi ng admini~t.ration over the "Ucl1fo 
r esources of that Citate i ll. aecordanca t<'1th~rov~doh.!l of t ho ;'et or 
Auguet 11, 191.15 (60 $t ah l oSe) , Copie, of trw report ~re'al~o 5ent 
to the ali'!encie ~ rspr e.o;e!!t ed or. t~ Int , r-!,,,,,,ncy Cro.lll1~t.ee On 'Vater 
~OUr'geS f or camnenu. 

ceaaent.s MYe been r .ee1nd rrc. aU acencies aoo an 
at. t.t.dIed. . The rt_ of t.he F.&Ir al apnctea are cencr . U ¥ ta.oi-.b1e 
aid , ...cll ... 1.0 r !lqlL1.re no r .n..1Qr1 of ylI!U' proposed r eport. . 

• 

The vi""" cl t~ St. ,,- t . ot 1'.z.lil'arnla arg ext.im~lTt arv.l 
rai se sever al points th <ot. !I.ly Mt be ""8capt1t1l.G t." ..u-Q< naoLIlt.ion. 
In .BSs<mc e t.he Stata l'oc~elll1t t.IIU the san lAi1.s 1Jn1t., JaOd.i!18d 1.0 t1t 
t he S ~ 9,te 's ,propos ed F,.;,-,t i1or River Project , be autJyn1" o;Jd. tor. U\raecli,te 
cons truct i on by the 9u?oau o! Rael anotion and tor ap&rBt1on bJ t ho St~t. 
of C~l1tornia a~ )'i:-1rt of i t a ~(l~thlOr Riycr Projuet . 1'ho St au 1n:Iuld 
!lequire ond pav for all lo"d~. CU01'.ents , ~nd right~ of ·;ray fpr ,t m 'Snn 
Lu ie t'ntti: 'tfould 'rc",",Y t.,. t he United St at ", f roJ!! pro.l llct :r even\lo:t~ the 
r 9illlb'lll'so.b1c con'Btruet :!.on ,,()5ts on ltl' inttlr c~t-r-~c: bash, IOnd ....poIl 
co:r.pl eti<m of r epB}'I!'ant '.QUId rcc(;h ~ \ itLe t p <l11 ot t he .Uni t ,11orks . 
~.rtoor , the state "".. l d e¢ntr" c, f'or t tla ...is :. ,,'ni ['e~nt on an 
lnt(>r cst-.froo o.."is nr ~ntrtJ. "allcT '-roJoct por-cr r"ctl1t1(;S to thu 
extent end at tm:. cost. Il l'. "hlen tho,c t scUitbit O':"culd h3Ye been (1.8"0­
oiat.«I r;ith till:. San hoi ' Unit 1£ eon.!tTl1ctcd and OJ)'ll"IIt.ed by t ilt< Tcdcrnl 
Gover nment liS aJ'. =<:Mion o! t."" C;: nt r al Vall.::y Froj uet. . 

/ ~PR 000953 
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.ut.~.O\l~ t.hi" 11:"t provis!.on h not. ~nt1.N.l.y c1c ~, it "WC(I1'S, CrQ'!l 
tile c!.isCl4Ssior. it! t iL St."t. ,, '~ C:lI\W..'Ilts , to iITIel,"" J'L p~)'tDCnt by the 
St il t ~ of % 7,304 ,000 of e .~pit!.l 1.nV~$tln:'Tlt i n th3 Centr,' l Volt,;;!' 
Projoc t pm",,, ~y-skm """r (\ '4~'onr p.:: r 1od . In rdurn 2CO, OClO kilO'.":ltt$ 
of l'O"fCr "i'Olll d 00 ma dQ ' l'ltile':llc t o t l1:) Sbte i n t h0 vicini ty of Tra cy • 
and ~ncrl!Y up to 8)O, OOO, COO kil(1·..~tt~h"urs PCI' y<O!U' -.-:o ~lc!. be Ilvllilv.blc 
lit 2.5 mills por ki l O';;r..tt_hol.ll" . It is not app_-.r~nt , ·;~thcr or Mt !'\Ie!:! 
rc~nt of cnpit l1 invo~tmcnt in t ho Cont rnl Vallo" Proj ect perrot 
ey~tCIJ ',' 0",1<1 bQ oxpected t o Qr.titlc tho StAte to 1 continuing r i ght to 
pO'ITCT f r om tho Central V;']'l oy rrojcot altor ~l<!li:,..,_t i Dn of tho 40 :i' ~ ars 
~nd ~pon "bat t cr= . 

1 = tull3 in "coord ' ;1 t h tho;; s t..:t ;: · " obj " c Ul:e o( intogr-;:ting 
t.~ .. 5-:n Luie lfn1t -;->tth the f'oath'Jr Ri ver fToj cct. ard = eoni'1dcnt th~t 
<ru tua ll,y "at. ~..t'l ctory meons c:moo f ound t o ;::ccoq.:li s h this . I e1'll1:lO" 
conelu:j.;, :'.t. t his til:lc , ha;.,ov .;:r , th'!: t t he: F"".?""~s of the SMtc are 
ont~l,7 a cecpt.able: or eonnitut~ t he bes t ",c(l~ oj' obtaini nf, t his 
int ~erQtion . &~Gr"l a~cct" ()f it ~ r l;cc=::nd"t.ions involv~· procedcrr't 
r:akinS polid 'J5 i n Fodcr,l-St::lto r elations hi ps T<hioh s hould r eceive 
cnr~ ful ~ t.udy ~d con~1dQrat1on . llost i mportant of t hC8Q ~~o t.ho 
!ollOlli ng : 

1 . 	 Ac"" i "it1on Md t" ~ tont1on by th~ State of hnd~, ",::,sUJu~nh , 
~d r ight s of ',' ''Y up¢!! ·..bleb Fc:don l structUt"i.'9 ·...ould be 
built. . This \[ould t (;(l,uiro spec i al lq;isl1!tiol! ox emptlnt; th e) 
San luis Unit 11'1 t hi s :rc,~t t ra>. th~ 0xist i "8 TCq\\ircmcnt.~ 
ot Rccl~tion law . 

2 . 	 Assumpt. i o.'l by t.he St,.1 t C or tho rol::: oJ cOllt r ·lcting entity f or 
r :::pnymcnt or 1Jn.J." costs . '1h, r .;o i s no p-c c::!dcnt il\ ItcclamaU o:l 
expe:ri::noo f or this .·.rr,'ng~l\t , ,,__ 1L"st l en: no 'Ul'\dcrtU"ing of 
th:1.s m"gnitudo. Ik .c:o ~1 !lt1ons nO": In s copo =d o;:h'lr octe r lind 
QUca:npe~~i:.g not pl"obl ,;", 'l(l,J.l d b e i nvolvQd; f or cx,'~l'" 
pro'li~io= t" ol.,t i ng to 3.cr cagc 1.1l:I1t.,tion end ()t h"r roqllircm¢ntll' 
of Rccla:-.,Uon 13'.' ~!ld (J xwn!ltioo of tho cxisiiJlll authority 
.of 	 th0 Stat;) t o a3a~o th~ oblig'ltions th:::.t ',l(Iuld bo iIllp08~d on 
it includin~ th~ p,uRr"ntOGing of r;)payrn~nt of Feder al ooet s . 

3 . 	 Adoption of 5p<;o1 (11 condition, for furnis bing p>lItIp1n~ po-,-or • 
fram .~ Feder ::.l to '." St.lte j::rQjcct. !i:r o· "e:tin thc.rc 1a no 
pr<.ccdcnt, .,00 t ho Strow prQpos.~l 0P~<IlI !I n()": fi eld o! poli~ 
in F::!d.cnl-.5tiltc TC~tionah.1P1l . 

," 

,VII, 
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Fa-"-",, frem th.) Trinity "iV',l" Diotisicr: is conhlnplatod 
-,S tL,. r;'[.".lor- tcurc~ Jor the S,-,r, 1,,,1,; Unit pur.pin!', 
r~quirc·,"cr.ts, .,r.d h~nou, i" ',ddition, fin,~l ~r.~ngc",·onts 

for co,,~truction of Tridty pc-.:er fccilitiG~ ~,y: "Jnd,)r 
ncgati!1tion -"ith non-Fc.d0rnl iI'tcr,',.sts co-~ld. -,:ell 'lffcct 
the nClt=" )f ,")I,.r c0ntrlot t'.) sup",1y .re-,':er tc tl:" ,Sk.t,-, 
f~r ~" ;~ Silt! Lu1e Unlt p'J.":l~'ir,r~ l"~rpo 5 ~'s~ 

,-~t'l~·)t r~thcr '~xtJnsivo relic,r ?"~idllnc(, on ttJ~ ,,-b0',.~ 
c.nci ,_,th.,r '-;.o i "ts i:'. em '_J..:.th~rizin~ lq:i~l"t~cn, ',hich ',-;Juld h~ 
ji1'fi",~lt for thee Gongr~~s to f=,,-bl', lOri"" tc ~xplcr~tian 'mct 
~tudy of tr.c :C~5U~5 i:1V"lv'c-d in Ml"ir rrny ::-Cl"_:ific,.,ti~n9, ncg()ti"tio:1~ 
le·):>in" to ~n '1cc"pt,-bl'~ contr:'\ct co,ild bi" q'~it~ ti; ~,~n~'1l"ing. 
'Th~ r.c'Jd for ,-.ddiUon:.l ·,'{t:tcr supply in the S,nn Iu:\,s 'U'''ct i~ urgont, 
the loc:Ll int~r()sts ,'lr,; ur;~i:lJ; on ~'~r1:r ~tn't of constructlJn, ~nd 
there -'lpJxmr to be n~ lnt.;rt"l ob5t~c1c,s to "-gTcon::;nt on thJ pl1:>'sic(',1 
struoturos r"quircd. If o()nstructior, ·TJr.:: Bt~.rt"d in 1957, it ''Wu1d 
t>J ,~t loo:st 1963 bcfor,_ ':~t0r ',;')Uld b~ "V:lil:lbk to th8 arc:'.. 

en the othQr hCL."ld, i:litinl construction of th~ Unit CIS 
,1n cxt0nsicn of t.bu C8ntrc.1 V~llQy FrojCJct, no(iii'ied to fit 
ultiD"Jkly into t:,c F~athLr Rivc,r Project, ,';ould be "~;Ily to t:cct 
th~ h "'IUdi"t,, b"~iu "bjGctivc" vf til:; 3t,'ltu. D.lring con~truct.torl, 

!mj, -.~ thJ pl'~ns for Uee FO'lthcr Riv~r Proj~ct Cl!ld th~' Ttinity-
Rivor dQv~lClp'lcnt becc,,:.;; cryst·~lli~ed, ncgctintions CQuld be 
c~=icd Clut b~h:ccn tr.'~ 5ccrctnry ~f the rnt·~rior :md th~ St~,tc or 
Cdif'ornla f~r inki;r:ltion of t:w S-.n Luis Unit -,lith tho FO"'th~r 
Ilivor PrQj~et. .~d8q-:ld~ ti.":,,c ',Duld thus be '~"llil,Jblo to study fully· 
the problcml! invvlvc-d 1nj, rc~cI: "gr~""Y~nt fr~e of tho' tiEe .pressure 
Umt "nuld be prc~ ~nt if f'in,~l Ilgr~:;nent ,md subscquQnt cOngI'cssior,c.l 
::Ipprcv.,l ·;.'0r~ pr~r'Auisitc to initi1tion of construction. E..'Y 
,'lrr,1nO':0rlCont or contract thus dcvGlop!'d II h.)uld b·~ s ubject to approval 
by the, Confil'.css. 

;..., indicCltcd h,-,rcinbc;f"or~, the v'll"i'.J'-'s ~:,~ttcrs r,',iscd by 

• 
th·:; St"-tc 'f C"lif'~rni" pr~s,;nt =ny prClblc=. lbv'_rth::.lQ~s, the 
GcvJrnor c£ C2lif')rni~ in hCl.-.rings b~f~r~ bo"th thG lf~u , ~ :Jnd ScnCltu 
Cc"",~tt.c"s In Int~ricr "-.'1d Insul·U" iSf-.irs, indica"tcd his !xlid 
end into"t that til,~~~ probLl1s c<~uld b~ ',nrkcd ClUt. ,-~ "l"~ 

currQnt1"v exploring tJL~ ':' prcblcms -:nUl th~ St:ct( EnginJor :md 

, 
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1\ru s~':king cbrific"tion of sen" dQtCtils of thG stato~s position. 
Although <l lcgislntivIO recoI:l:,,::ndfltioll ,till dGPond on furthor 
nn:l~is c.nd rosolution o! sot"c of tho problCllllS horcill outlined, 
I urge that :rou 1Ipprov" O'nc\ adopt this report as an intoril:! r~PQrt 
on tho projoct ond th".t YDU trmlSr.lit it.t:Qgethcr ,.lith tlw D.ttnch"d • 
cm:r.ronts, to tho President :md th" CongrO.~5. 

fi<lspoctfulJy, 

(Sgd.) E. E. Nic1.san 
Aating Conmia$l0n0~ 

Attachnonts 

August 1, 195~ 

ApprGvad and ~doptcd: 

(Sgd.) Fred A. Seaton 

Sccrut,'U'y Df too Interior . 

• 
000953 4 

1.926 IntQrior-D.lplicD.ting Sccti.on, Washington, D. C. 
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;!Ei'fmt:E:tr uP ACiR IGUUI'rnL 
",,:,sHm:iTIJtI 25, D. G. 

June ll. 19% 

Th. Hon01'lLble 
 
T~ Secretary of the Inter ior 
 

Dear Mr . S"or etary, 

Thb 15 :In r eply to the .\ot1nc: COIln:!ss1oner of Reclama.tion l~ lett.er 
of Deeeooer 5. 1955, tran~mitting for our u vi"" and eol'ltllent _ eopy 
of )'OUT pr opelled r eport on the San Lui.'! Unit, ~ ,'e,.t San Joattu1n Di vi ­
:sien, Centr al. VI.lley Project. C..illQTnia . 

'i'o provide .....teI' for t h6 Slin Luis ttut. t.h'll off-irr!i:_t.ion S'lluon 
el:Ceaa eap"e:lt.,. of the exut1n6 'i'n <:y ~1l:g i'lant ~ [lel.te· Ji"l\dota 
Cenal would btl used to dallver ,-urpl l,l8 tMlt.a wder to tbft t oraN Y or 
t !'le pr oposed San Luis ~1ng i'lant. TN.t ph.at would be U3ed to 
~ IOater f or :n-or age into t fle pr 090aed 1,000,000 aore~feet c.paoit7 
San Lulll Reser voir to be ! or !lled by eONt ruction of San Luis DeJt on 
San Lu1!I Cuet. ~"hen polldb1e ctUTbl" tohe iTri£ation ....on. _ UT 
WOuld 00 pW';)tld dixectly into .. pr opoud lliI mile long San Lu1. Canal 
for dtlivery to the Unit di s tribut ion . ,.tem. At lllile 76 on the San 
We Canal, the propo~ed Pl'Ma:rI. Valle,. ?ulllping Plant. lIOIlld illt 
14atflf' into thfl prQ?()I'Ied Pleuant V.tllll1 Canal. W lIerv, b1gber .la1'.~ 
t1(1) l.arld::I I.t the IlOUth end of t he tmit .:re.. An .lectrieal dlstrib'U­
t ion 3YB1.e1!l to " erve Unit PUl'l9' . ehal'lllolb . leVMIS. f lDod wor lm to 
protect pr oj ect t .. atIU"8II . E.nd n!1ift PW!fI' on boUl ,ddell ~ tt. -.in 
canlll \1Ou1£! also be Unit w r\t:l . In IUiclit.ion to ."hea. _jor MlrD a 
cl14tr 1bution eyutec. , a drailUi8 ' )"lUll , aDd ~? weu. for tp'oWldlfatar 
P\I."I'ing wwld be J'<!qu1red . 

The e.eti.,t ed Fede r..J. COIIt. of t he _ jar worD a $229 ,1t&3, OOO ancI t.he 
1t011-Fe4era l cos t oJ other fea t1,lHs 1a ' 170 , 067.000. total $ )99. 210. 000 
*ed OD 1954 prices . C""" i d&r l ng pri.ary benefits onl¥, W banoIIit.­
coet ratio b;u;ed Pn I. 100-~'!: a:r period of analyeill if '1. 07 to 1.0 and 
on a 50-year pilriod :1a a . 9l.! to 1 .0 . ~h ... pr ojec t "ollld be cOllpl oted 
in about s .. ven and OM-half year, . 

• 
The proposed project ~ould del1ver an estimat ed 1.126,000 aorfl-f, et 
of ..,.. t er IIllnually frOIl. the' main San Lulll"C8na.l.., In addition. SLO, OOO 
aer e . ! eet lIould be obtained troll groundllate:r p~~. This total of 
1,666,000 acre_f . et annually WOuld pr ovide « "full i rrigat i on water 
supply for 440 , 000 acr es out "of an 1rr1li:;;ble ana of uSB,OOO aeree 
aM would supply 22 . 60:> aere"! iMt. an <:l 17, 400 ,,-ere-feet, r espeet.ive13. 
f or J:am1e1pa.l. aDd d<mesU e t &no uses . 

/ OOOS~3 . 
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2--The Secretary of the Interiqr 

Of the more than -400,000 acres in the Unit nOtl developed for irriga­
tion only a portion (273,000 acres in 1950) are served from overdrawn 
weDs. The area that can be served from ground',Tater alone is estimated t 

•

to stabilize at 148,000 acres. An imported supply is required to main­
tain the present ~1111''- Construction of the Unit Horks ,rould mal'e 
possible the irrigation of 292,000 acres more in the service area than 
,rould be possible ,dthout the project. On the basis of this acreage, 
the indicated Federal and non-Federal investment cost for irrigation 
would be about '~1.576 per acre. ' 

Financial feasibility for the San Luis Unit is shown through its inte­
gration ,Ti th other units of the Central Valley Project. TPis combina­
tion of unite by 197h, hen the San Luis Unit ,Tould be 'using the planned 
£ul1 suppl,y of irrigation water1 111 expected to be producing an annual. 
net 1ncreaae in revenue of ,2, B7!i, 400 'over that expected in absence of 
tlIe San Luis Uni't. PrOject revenuo .!r0ln irr:!.gati.on 10uld be increased 
by 4,447 ,600 and frOM municipal and illdu.st.rial water by $l68, !iOO with 
net income from 1l0l0l1lr dec:r8l!sed by $1, 73!i , OOO. Tbe report 1ndicatea 
that operation of the San Luis Unit would require the use of large 
amounts of electric energy for pumping 'Thich otherwise .To\1ld be sold 
commerCially. In evaluation of the economic effects of expanding the 
Central Valley Project by addition of San 'Luis Unit, t)le annu..l'equiva.- : 
lent value of the electric power foregone \)a5 estimated to be $5,942,000. 

The project is estimeted ~o increase cotton acreage from 49,200 to 
132,000 acres, increase truck crops and;(ifalia from ° to 88,000 acres, 
increase irrigated pasture from ° to 44,000 acres, increase, tree ,and 
vine crops from ° to 22,000 acres, increase other field crops from° to 66,000 acres and to decrease hay and grain crops' from 98,700 to 
44,000 acres. , " 

\')e appreciate your courtesy in oo,king the report available to us for 
rev1e~T. 

Sincere~y' yours i . , 

(Sgd.) E. L. Petersqn 

E. L . Peterson 
Asaistant Seuretary 

• 

• , 
\ 
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THE WY'EF "~'1l_- T, ?_y '1' ~c.r_(Fli:'~;_~ 

FeE. mAi:s!''O:'r'.1'TUI 
'/ftWhin"ton 25 

March 2, 1956 

• 
){r _ E. G. Nielsen 
 
Actin_: ·~o!l"m:is5ion.. r 


Ilureau of RFcl=_at1 em 
 
Df'paJ't"",nt of the Interior 
 
Waeh r'rt-on 25, n. C. 

R",f"renc.. is "1008 to y~ur lett- ", Qf'December S, 1955. 
reque,~tin:o; c,.n~ e :nt~ of tl'e '~()Mtment rf C:ol11!!\el"ce on tre nrGPc~ed 
rprx;rt of th" ~T'la:rtme'lt c·" H_e Int~rior an the San LuiB YnU, 
West San Joaquin Divieion, C..ntr"l '''lley Project, C"-liford!l_ 

Alt):o'~~1; t~ere anrea:rs to h~,," bee)) sufficie nt ~eooet1c 
control for pr"lirniw.ry studi~", '!",he l)r~ sent centrol ig "wt arlequ",te 
i'cr the detailed enl(ineC'''i~>: const:uctior. re<1uiI",.,rl f"", "- prejP,ct of' 
t.his "'''C'nit:ud,,; nor i~ the r e p"ovi~i()n for o-"odetie cantrel for inve~_ 
ti~ati"n ,5 relative to drain,we , irr1~ation am subsidence. It is 
estil1'.:l.ted that v,e,ode 'tic control provicting ;,deauate covorar:e over the 
entire s"rvice ;;1'pa, plus tl:e Nlleve:'inF: pro.:r""'_ 0'1er tr,e 8t:.bsidence 
arP.>c for one ye31', .,-ill cost a;:o<Jut jt65,soo, includ.i .: ;OrOCp.ssing arA 
~clju~tr_ent" ';'he1'ea!'te1', :";Z",,0OJ ,..ill he rEeded annually for 1'eleve1_ 
ing ov~1' t"e s>~bsidel'ce aree. 

It appear ~ that initial cor.strtlCti~" -..ill crer,te "re~er_ 
voir at s.evati o'l Df aoout 4So fe e t, .,,,",, th"t slt'o ~equent enhrc-e<nent 
of the rcs'erv"i !' ".:ill rlli ~e the w'"-t~1' le-.eel to "out 535 fee·t. A9 
indicated on ,'a c

'-" SB of tl'e proposed !''''port the 1'p~prvoir "'ill 
re"uire ,..,location of "- StFte !"ia!:,.ay. 1'he a!"f"cted hi~h-~y als" is 
idcntifieJ._,,~ C"liforn',,- I"ed~"",l_aid primar,' R',ute No. 19. 

• 
';:'he "e'pl"cement road ....-j_11 (rn"c se II. relM.ivel.y ru!':ged ter­

rain un i.,.Hrect "1'Ii cur"~d "l:i~ rurent, b comparison writh the eaey 
t"o,rrain arK~ ttl" tiF:" shnd=ds of al:i.gnment 9lC<l~ and on t)-)" existing 
road. 'with the existin" ;';~h"'Ry tr""ergi'l;( flat terrair, ai"t'ordirg 
e .. ~ cClr.structicn for multi-ian", de''eloV".ent, it i~ the co"tenti~n (,f 

the Califord" Do;partr..ent (Of Public 'l'crk~ that U.e "'eph.c",mpnt road 
ShCllld provide Ii. :::r,--,d"d faC'i_lity O!' ~'-~ff:i.cient ",'idH w ""m_it. the 
eKpansi~r. ,," a~dition"l lan~s r~l~tively commensur,~t!l 1<1. th any like 
"ork ....r.l.~h cot:.ld 0~ do,"", in the future on the exi~tir_g l·O".'~ orith.lut 
r e ~ard to tl:~ "'a~er T_'roject. 

n", imnrc'feJOent. b~ i.r." -rron0~ed loy the St 't,,., a~ II- r"place_ 
ment roac ccns1~h Qf ",".odin;;: to " sufficient ',idth to accO!I11OOdate in 
ulti,,!)!.-~ 6_la,-,., higb',,;, divided by a 10-foot median ~ t:rip, ,.-.i:tt the 
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probability o£ initially including £our lanes of pa.Y","ent. Stand~-l'd ll 
for 8Uch construction would b.. bMed upon • de~gn speed of 50 III1les 
per hour, alrl a maxiInUlll >;rade of 5 percent. "Rxcept for the water 
p:roject, the exilltinf; road co"ld he imnroved a8 a 6-lane divided high­
way to design st~ndards for 70 mile ... per hour, at 8ubstanti.lly less 
cost than the ilrlicat...d 6-lane divided hif!'MI\V on the new eleY~tioJl 
r esultin.r frC<n the ..ate:r project, Hence, the State c_onte nds that'it' 
is reMonable 11m eauitable to "':qlect that Federal W-Rter project funds 
....ill finance the C01!t of l(I'adiIll< i'ar the ult:\1ll~te 6_lane iiaprqvflI"ent • 

• 

on the a~verSfl location r~"ultinp," frcrn the .....ter project <md the cost 
of t"'O lanes of pa-vement. 

J.ssuming II replacement road cnnstruct.ed above elevatiOn of 
1.50 feet, prel:1!ninary- in~stil:atbM indicated that the ..ater project 
fUIrl, ""uld be;;or about ~3.1)(YJ,'YXl in hi~mray rdocaticm cost8 on the 
fore~o-'nr. basis, Tt 1s 0ur umerstan:\il'lll( thll.t thl war""r,nroje<::t 
financin~ contai~" this ite m. ~cc[lrdh" to the California Deparwent 
of Public 'lo:rks, prelir.tinary investil:>;ation~ ;ll1'lS i.ndic~t"d that such 
a replacement :road conetructed a"ove el e Vlltion 535 feet !OCuld r equire 
.."tel' proj ect finane- "I< of ,~5,ooo.rn('J. Subsequent investi~8tions 
disclose that a repl&ce~ent road at the"hi.~h~r elevation may :reQUire. 
~ate:r project fin6nC'~ rll.~ing !:rem $7,000,000 to $10,000,000. 

SinCe t.(,., elevati<Y· at ",hich the replacement road is to be 
conetructed i~ "ot cl~ro'ly she"", in the report, it i9 l'lIug"ested that 
field representativeB of the -Burellu of Reclamation may wi~h to dis<lus~ 
the propo"ed ..eloc.ti~n ...t th fieN repr",s<" nt,:,tiv<"s .of our Bureau cf 
Public Road~, II.nd .nth the California Del'ro'ment "r Public '-forks, 
hefcn a I"e'luest i ll made I'or I'un:ls to irJ.t'1.ate constrllCtion of -±Ie 
y . ter project. On til.. , bt~i~ of 8uch disc,u~~ion", all '>a:rties in 
inte:rest can "btain a cl",... uri:'e:rstandin~ of' e3C~ othe:rr~ plan~, and 
bud<"etarv, p:rovision c.n be n,de in advaru1e I'DI' ha-ying the water proj­
eet adeauately, finance the hi~""'a:r reloc.Uon eo... ts, 'l'hh Departroent 
h.8 ll'.ade no effort to deteI'".!ine the ~xtent to -..hich madded 'coet 
of' cOll9tructln>: th~, Nllocated road above eJ,.evaticn of 535 feet )IIight 
Ilff~ct the be'neI':tt cost :r atio of the water project. 

As anindic,,-tion of Departriient of Commeroe rlewe on r1gh~ 
way relocat1ms made nece8Sary ,by ..ater re9,ources projects, I !II!! .. 

enclosinli: a co"y "f )epar1rent o£ Conmerce, Sure!lu of Public RoM ... , 
Policy an:\ Procedurtl 'femo:rarnum 50-4.~. 

Sincerely yo"rs, 

(s~), Paul F. Rcy-ste:r 

Pllul F. Royster 
As~istant to Urner Seeretary 

",ncloa:.re 
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I 

F'="DlIRAL PC'~R CO'~'JSSJ0N 
Washington 25 

April 5, 1956 

Honorable Douglas "c',ay 
Secretary of the Interior 
1fash;ngt0n 25, no r. 

Subject: San Luis Unit, r:entral Valley Project, California 

Dear Mr. Secretary: 

The comments herein with rpsppct to the pronosed report 
of your Department on the San V~i s Unit, Cen tral Valley Projec t, 
California, are transmitt8d in r r sponse to the lett8r of December 
5, 1955 from the !,ct'ng r:ommissi (>ner of Peclamatcon. Transmitted 
with that lettpr wpre canips of the Commissi,mpr of f'eclamation's 
proposed report of ,~Ugtlst 4, 1955, arnroved by you on Decemb"r 1, 
1955 for trans!!!i ttal to Stat8s and Federal "pencies, the Regional 
Director's re[lort of Vay 6, 1955, and appended matprial. 

The report recom.,",enris a plan for utilizi 'g surplus flows 
ir the Delta area to provide sup~ler.ental irrigation water for about, 
44n,00O acres of land on the wr>st side of the San Joaqdn Valley and 
a small amount of municipal wa ter for ne!lrby con'ln1mities. The plan 
wo,ld make use of off-irrigati0n season excess capacity of the,exist­
ing Tracy Dumping plant and Delta-:>er,dota canal to deliver the surplus 
wa ter to the proposed San Luis pwnping plant. From there the .water' 
would be pumped into the proposed San Luis reservoir to be stor",d and 
later released into the proposed 104 mile long San L~is canal for 
delivery to the unit distrihution system. "Then Dossible during the 
irrigation season, water would be pumped directly from the proposed 
pUIT~ing plant into the proposed canal. An estimated 1,126,000 acre­
feet of wat,er would be delivered anr,ually from the main San Luis Canal. 

• 

The cost of the major Federal works is estimated'in the 
report at ~229,143,n00, based on January 1954 prices. The cost'of 
other features is estimated at t,170,067,000, makinOg. a total estimated 
cost of 1'399,210,000, exclusive of interest during construct ono The 
cost of the major Federal '.."rks would be integrated into the overall 
Ceneral Valley Project costs for repayw,ent Durnoses. The report 
states that the unit would be economically justified, 

As noted in the report, the State of California's proposed 
water plan for the lCeather River "roject includes f"cili ties which 
are similar to those recommen~ed for the San Luis Unit. It appears 
that under your Departmel\tts proDosed plan the San Luis reservoir 
wo'lld be constructed with an i -,itial storar;e capacity of 1,000,000 
acre-feet, witk provisi~ns for future enlargement to a capacity of 
abo~t 2,~OO,000 acre-feet. It is Ul\derstond that the state's plan 
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in"l"d,,~ " "~3"rvc,ir "t the sa",c si tB ".~~'- tl:" h.ttGr ste-re!,:e capa~ 
d·,y. l'lo~t ',,1.W,8 .".l_~·c, rc~"1r~ ~3"J.J. ",,-,,;l(:ity fcO'[[ the ;J£lta "-r~a to 
th~ "ro"C",<,~!\ S.~ .. L ,i~ m-.nn~n'- pl.~nt :.r.d frmf, tl... prbpoG~" S,,-,_ ':.uis 
r~3'''T\'0'-r sn'~tl"'ard, eVPLtllal1y f'Jrni~hin; ....'<t~r -';Q 5 0ut;~ern California • 

•

in t:~~ ",,~~ "f th~ Stat.€'~ pla". The reoort iLdi~:ch" ~iJ"t tkre ap_ 
PEar t,.- k Cle ir,·,·c'·,~.cJ1J.·t·l~ e"~'~e,,"ir.r or f1r.ar.~i"'J, ':"01)1"".3 invclved 
ir. cocniiL"tinF tl,<; con~tructbn d H" San :'.lis lTr,it a:,,' :'e~t'1n-5 of 
the r';al·;fc,rni.", ",a~~r ,,·};j.n. An ",nrlic"',-j,,,-, frcm tV Stav;· of ~3lifcrnia 
for a 1~cen3'" too d,'ve:~p hydr",,>cLri~ I'G,,,,,r r,~, !J'c (;J'cv~j1c· site 0" the 
"~a"h~,. il.iver, ·,··cich d~'V6lor.m,.nt.· j ~ a:n intcr:r~'J ;",,>t't of ths Staters prr:_ 
"OCsed "","'.hf'l" niv~r Pr~,i~'-'t, ~3 """cdj!,« hefon.' ~h>., Fc,k,.al Power Cc,"­
"'.J ~ ~"O!'" 

':'he C"rr,"jsej,'n he'S roc ~orrr.r,n-,t t,." "riaL, ,.q~ardi"J; tee ~ccrdi­
na~br, of toc rl"I'S of yr"lr '>'ma:rt1f_N,t ,,<t!-, ,.~c,s,· cf U'" 3t,'l.t" ,,1' 
~c,l~f"rnLl., b"t hs ~:"'-ltcd .it3 9tu~i~s -t, ~ c',·nsidf'ra:iNl of too 
pos5ib~li"":r of d~"'eloorin~ hydl"ncle~-:.r~c r""",r ~n CO'lr:s"Ue,,, lti t!- th, 
~= Lui8 T;ni: r::'ans. 't. i~ not.~d ti,:,1, th.'.· ",~j,,,:r r,,·lco,~ c- d from tl,., 
prOp(;3"'G ·3"n l'-t~s ,.,)sn'voi:- to tr_" ~"n:ll ;",uld f"-_l t"ro'-'r;h "- ",~,--'.abl" 
hr'ad "'hich "fo'lld rsach 100 f('et "" "ffi"ximll':'_. rt i~ ~3ti'""tert that 
=,-]pr ;~),~ o"[''''ra~.i'''' "'~ns s~t forth i" the· I'.:per:-, t)rc,3c r~h",se~ 
c,,'-.1cl hl-' l,tLize1 ~Q pndncs an av",rc,,,,-, of T'TJ'oximak·l," 35",l_XY;,OCO 
kilo·"."t-.;-h"ure cf c::'Rctri~ ~r-"r<;.v anLu"lly. ,Utho,,~t se~s0""-~ ire 
ch,,-rad""'r, tr,~5 "nc-rf'Y ~0Jld.bc u.s'-,,-, to ~\l"-r~y a L00:'tj''''fl ')f tr_c proj_ 
~Gt pu.'-.r,jn~ rE'ql,ir!'~l'mtg, H"NPv~r. stuclips hy tt.; C()rr.rrission ~t"ff 
i"dic3t~ t,.I- -to " "Cn a n~'mlm:·Jf.eI:t of rAl"~r 'll"C'-,--,-r: ,,,t "'" '~-c~m()mically 
jllst~fiw; ur.der r'I"~c~nt ~')l·,ditim;~. 

II: c~n"~"·..ic,' w:tr tlli> "-b:]';1,,, " ~--·,:"ars U::, tl:o "-'1l~.•.:z-,: rf 
H,"r~y ~,ta', ~. ud ~c Lrcdu~C'd ,.-jUt (,Ic",-" rr.~c·""0·:: ;'r'w_ :h~ ",,-r, L'-~is 
rS31.",,,,.,ir t, -.1'" ~·'_n"; ''''~'~l~ b>- "uk~a,,~j~lJ,y f'·'"cd..--,' LJn"'" :'··.ltu,,,, 
c,cnd~,._ ,,~, re,ss-itJ_-" 'lm'''-'nt:'lV~' a! "."d' ".~ 2C)(-',C'::O,UJ) ki_o'I:.'~t_ 

hours gr,·".-' I.'Y. *;1'.' ;:'IC rc:·'~r'l";" -··II.~··;",;; t-- ,,:t:;cJalo ·""pil"it:.- """ 
.."t]- "."8.0 ,rl,\" 1~~'-",,,, '''.1<- e~ 5 ;' ". ""we t,; r, WiLl' ti-.:, .3t-"-'.':'~ \'~"-n te· 
~"LP~y wat8r ~Q o--,ub"m':~::'if",.r.ja. I'; i·, ,,~t.';r.o"m '.h~ti!"r ~"-ct Ii 

Iutun L"··":C ,,",,'Ie'~" I""T. t .,,: "~ld 'c," - ~ ~nc-rr.io ~ I.--.y ,j'l ti.~ icd. 

"ri~f ~.)."~:.j~".a~;u, l.a" c.l~" been g~verl by t'l<:' r;c"._r.~ " ci"··n ~~ 
th~ :",s~L ;·i~i ':;" 'of ~ "'JJr."..d_~~C)r~~~c de V~· ",,"".'r: ~, ",Li. i'l;; tl:c h,a~. 
'~,<-,:"o"n jJ", ~,;r_ T"lis "'''''''""o,r "u' 3 :'·:,,~·~av "t.- '.r..- ""'G"cs":'~ "u~,,, r.1'. 
r::'''''t. ~_d"·,,. ~'~<,!, "1,,[,, "OT'_" 01' :1." "'i""~S Y"~'~lrt be ~erl"cert ·'\·;.th 
r .. ··~rs-;t.:..' ~y,'"_0-~urb·;"'., Tl~~~ t .. n-r~tl uff-r;::,,,,, p ..lC1pi:w b th, r~"':·"­
v"i~ "r_d -'-'-V·,',k ;-:~ner'.t·j,,,,, ',-1:t r ,,'lrr, L.c-o·s, Prc;liIr.ina'T "~<l,j;",B 'e,y 
~tp st'li', i,-docatF-> tr'lt. s'_,cll "dov',Lc:·n'\i;n: m~y )';'vc ,[00n"a·i'-i~ies_d· 
c~onc<'!li." r'?'isihj~jty, ~~ is w,k<1 :h,,~·. the 1",',;-,<1 (jv~iL"-t,.,,, feo' 
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pllIlped_storag€ d"vel~nt lrOuld be increased ...-ith the <'mlargomer.t 
of the San Lui~ r~~~I'V"ir to iU! ultimate storage capa.city. 

On t~ bAsis of the forcgoin;:, the Commission believes it 
desirable th.t at suoh tim:l a~ the detailed "lan~ for tt.> San l.ui~ 
Ulljt aI''' prepared, incllldin;( any rnodificatinns I'p.sulting frM! inte_ 
 
gration ";ith U", State pllUlS, the possibilities for hydroelectric 
 
PO"'er developnent di~cu~sed herein should be inv~~tiga~ further, 
• 
 Sincerely your~, 

(Sgd) Jerome K. K~kenda~l 

-,"TO"", K. Kuykendall 
Chai:rrn"-n 

• 
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DE? ART1'ENT OF THE ARMY 
fffice of the Chief of Engineers 

Washington 25, D. c. 

,. I"arch 1956 

Honorable W. A. Dexheimer 
 
COllul'issioner 
 
Bureau of Reclamation 
 
Department of the Interior 
 
'tlashington, D. C. ' ­

:Dear 11r. Dexheimer I 

Reference is made to your letter- dated 5 Dece~her 1,55 
to the Secretary of the Army and the Chief of Engineers 
transmitting for review and comment the proposed report of 
the Department of Interior on the San Luis unit, Central 
Valley Project, California. 

A review of your report indicates that there is no 
apparent conflict bet1<een the propos ed i1r;lorovements and 
existing projects or plans of the Corps of Engineers in the 
Centrnl Valley Drainage Basin. 

Although the report indicates that no part of the cost 
of the San Luis Unit would be allocated to either navigation 
or flood control, ~he report contains the results of a cost 
allocation for the Central Valley ?roject including the San Luis 
Unit which assigns costs to both navigation and flood 
control. No informat,ion is available in the report for re­
viewing that cost allocation. In vie~1 of the interest 
of the Corps of Engineers in navigation and flood control, 
we would appreciat e the opportunity to review these cost 
allocations before they are finalized. 

The opportunity to review your report is appreciated. 

Sincerely yours, 

(Sgi.) s. D. Sturgis Jr. 

• 
S. D. STURGIS, JR. 
Lieutenant General, USA 
Chief of Engineers 

I 000953 
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DEPART ENT OF 

HEALTH, EDUCATION, AND WELFARE 
PUBLIC HEALTH SrnVICE 
Walhin~on 25, D. c. 

Mareh 15, 1956 

, 


• 

Mr'. W. A. Dexheimer, Conu:,issioner 
 
:3ureau of Reclamation 
 
Department of the Interior 
Washington 25, D. C. Reference: Code 736 

Dear Mr. Dexheimer: 

This is in response to Acting Commissioner Nielsen's request 
of December 5, 1955, transmitting the proposed report to the Depart­
ment of the Interior on the San Luis Unit, 1rest San Joaquin Division, 
Central Valley Project, California. The report has been reviewed 
with attention to this department's responsibility and interest in 
the national water resources pro,gram • :::I.!r comments are attached. 

,~ appreciate the opportunity to review the proposed project 
plan at this stage of its development. we shall be happy to assist 
the ~eau of Reclamation in workin~, out any health-related measures 
that may be needed in co'mection with the project. 

Sinoerely yours, 

(Sgd) M. 1. Hollis 

I!. D. fullis 
Chief Sanitary Engineering Of icer, PHS 

Department of 
H3alth, Education, and ''/"elfare 

Attacnnents 
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UNITED STATES 
 
DEPARTI'mn' OF TIlE INTERIOR 
 

WASIIING'IDN 2'5, D_ C. 
 

Dill 17 1956 

My dear MT. Spea.";er: 

• 
My report on the San Luis Unit, '..-est San Joaquin Division, 

Central Valley Project, is trsnsn:itted herertth purau;\!It to the pro­
V1S10ns of section 9(a) o£ the Reclamation Project Act of 1939 
(53 stat. 1187). The report is being transmitted as an interim 
report for the information of the Congress in a.<ivance of recom­
"",ndations for l egislative action. lIegotiations -with the state of 
California concerning possible means of integrstins the San Luis 
Unit -with the proposed Feather Rive r Project of the State are 
proceeding o.t the prenent time and their outcome will b<> in~tnx­
mental in shaping the recomnendations that this Department -will 
make when authorizing legislation for the S~ Luis Unit is con_ 
sidered by the Congress. 

Copies of this Departllmet ' s proposed report "ere 
trMsmttteli to the st"te of C.u1fornis and to the agencies repre­
sented on the Intcragcncy Committe e on water Resources for comment. 
COImlcnts have been received. 1'= all to which the report was sent, 
and copies ere encloBed. 

The report and copies of all comnents were translll1tted 
to the Prcs:dent. Enclosed is a copy of the letter of comments 
of }bvenber 9, 1956, from ASSistant :Budget Director Bobe rt E. 
Merriam. 

Sincerely yours, 

(sgO ) Fred A. Seaton 

SecJ"~t.,,-ry ()f the Interior 

• 
Eon. Sam Ra;jrburn 
 
Speaker of tho 
 

Eouse of Representa.tives 
 
Washington 25, D. c . 
 

Ehclosures 
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CCt.G~C;lITSJN 

SA,' LFIS u::ur, Clli:mAI, VALillY PH'JJ"::~, CALIl'ORn:u. 
(Bure a.u of Imclamat~o!], Lepartment of the Interior) 

Project ~~3cription 

• 
~e San Luis unit b located in tl1e "We~ t",r" part af the 

Sar:: Jaaq'~in 'laU",.-. ::t con~isb of a ~trip approximately sixty-fiv", 
miles in lenr th and thirtcI!!n mile~ "ide, the central part being abcut 
thirty mile s 500tl.,.wcst cf "the city of Fresno. The "nit i~ primarily 
il1t~nded to pl'eserve and eXpand irrigaiion in th., uP.i t area by mean~ 
of iJLporling water from the 3<\cramentc-San Joaquin lAJlta. The e sti­
mated ~otal unit co ~t is 'i399,2l0,00J. The e.otimated total benef'it­
cost ratio based on a fift.:"-y<:lIr period cf ana1y~is "ould be 2.2 to 1. 

CCITL1lents 

The report takes into :occount too necessary prior1.ty of 
dOlT)e3tic ...ater supply and provides fer tr.c dellY,-"y of lIIUlli"ipal and 
domestic wat~r a~ recommendw: by oUr field staff wh" n the r"'f'C'rt Was 
in draft ferm. At the ~ .. 'ne time, field office CO~lIl"nts were provided 
"1\ vector '"!K'. vent()r-borne riJsClas e prcblen-.s. P_lthough the for mat of 
the firal ,Jr~ft 'Of thG su'o"taIltiatin~ re::m'i doe~ n')t allow for in".r­
poration of the~e comment.s, it is '~nderst()od thal they >'d.ll be c')n­
sidered at the tillle of proje"t constr'12cti.o". 

:"he maJor mosquito-:>"-"oducing areas as,ociat"d with the proposed 
p:!'o,ject are likely tc be t;'o~ e , " lated to H.e applicati ·.,n of water to :he 
land and the removal of eJ[c~~ ~ w~,t r frem th" land. ,.o,'ql1ito pro~ction 
on irrigat·ed fields has been found to occur "..o~t Qft.cn '-''1 pastu['(;s HYlrl 
othe.r field~ ,,-~ed for clo5e-r,rowing fora!; e crop~. ConFaratively few 
mosquitoe~ are producer!. on fielrl.s planted to rOI'!" croF'> sinoe these 
crops cannot 3urvive :'lo0(\'ng long emugh for th" larvae to cQmplete 
tllilir <1e v"lo;:ment. 

• 

Pas~ e"'Perience in the San Joaq1lin '!alley has shmm that 
tremendous numbors of pes mo"qllitoes arc pro,!,uced in the temporary 
pool~ that (}cc',11' 01' irrig s.ted fora,':e CJ'op~ a."d pa~tur3~. 'It i~ tmti­
ci?"ted that the proposed incT""s " ir:: a~rcag8 of irrigated close­
grOl'rinp forl.l;:e crops lfill result :in c()r:.'lidcr~ble ",o,>quito production 
unl"~~ good irris~.ti.·", Fl,actiee~ ar~ emplc:r~d. All pos s ible "eM'lll'eS 
should be employed for minimizing mesquite- breed'.ng in 1l.ccOl'dance 
'l'ri.th tt" attacr.ed reooJmlendati~"8. 

Attacment, (RecoImlendations for llc~~l1itc Cuntrol ""'allur€s) 
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RECQl(J;:i!DATL'lIS FOR FOSC'UITJ C)"TROL !!E',SURES 
(San Luis Unit, Central Valley Project, California) 

In order to prevent or m1n~1ze mosquito problems, it is 
recommended that the following basic principles be adhered to in the 
development of more detailed plans for the design, construction, 
maintenance, and operation of the proposed San Luis Unit. .By incorpo­
rating preventive measures :.nto the plan of development, the magnitude 
of mosquito problems that require repetitive control will be greatly 
reduced.l.n cases where the preventive measures outlined belCIW cannot 
be utilized, full provision sho Id be ).lade for chemical or ot:ler supple­
mental measures to provide adequate control of mosquito problems asso­
~iated ylit the project. 

The follow'.ng principles aF',)l:, to mosquito problem areas 
within one and one-half miles of urban popillati on centers. rural 
popUlation groups, or recreational areas frequented b~' significant 
numbers of persons dur::.ng the mosq:lito treeding season. 

1. 	 San Luis Stora "e Reservoir, Detentj 0:1 Basins and Regulating 
Reservoirs: 

(a) Clearing: 

(1) 	 Dispose of all tr<?es, trush, lo"s, or other material 
below the normal summer pool elevatjon which might 
float or collect flota',e and drift when the water is 
illlpounded. (For mosquito control purposes it is not 
necessary to clear the timber from the deeper portion 
of the reservoir y,here it will be cOr.Jpletel" sub­
merged at miniJnum normal operatLlg pool elevat ' on. 
Timber rooted below the normal minimum cool level but 
extending above the elevation ma,'~ be felled and 
securely anchored in lieu of disposal. This practice 
sometimes has advant<lges in fisheries management.) 

• 
(2) Clear the fluctuation zone completely, except for 

isolated trees or small growths cf trees on abrupt 
shore b .nes e::posed to wave aotion. ,The term 
"clearing" includes disposal of trees, underbrush, 
vines, fene,s, bridges, houses, barns, shed, etc. 

(3) 	 Remove secondary vegetative growth from shallo., areas 
prior to illlpoundment, and as necessary after the 
reservoir 11 as been illlpounded. 

(b) Drainage: 

(1) 	 Locate boDl'OW' areas where they will be permanently inW!l­
dated, if possible. Borrow areas located in the fluctua­
tion zone or outside the reservoir bas i n should be self­
draining. 

000953 
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(2) 	 Provide adequate drainai(e for seepage areas below or 
back of <likes. 

(3) 	 Provide drainage for all depressions, sloughs, swamps 
and marshes in the fluctuation zone which would result 
in mosquito production after impoundage. The objective 
of such drainage is to insure that these ar2as will drain 
or fluctuate with the main lake. 

(c) 	 Release of water from the detention basins should be started 
vQthin five days, if possible. 

(d ) Ueepen or fill shore lines of regulating basins to preclude 
shallow water areas that would favor mosquito production. 

2. 	 Irrigation Canals and Laterals: 

(a) 	 Maintai~ grade and provide facilities for the removal of 
 
residual water from canals, laterals, and their appurten­

ances when they are not in use. 
 

(b) 	 Place unc.erdrains, culverts, etc., on grade to insure complete 
drainage. 

(c) 	 Install drains on the hig!, side of the canal where necessary 
to prevent ponding of surface runoff. 

(d) 	 Locate borrow ar as where the:! will not be flooded, or pro­

vide drains to insure complete removal of water. 


(e) 	 Provide lining where necessary to prevent seepa~,e which 
would result in conditions favorable for rolosquito production. 

(f) 	 !.lake provision for additional seepage control work during 
 
the post-construction period to meet actual needs as they 
 
develop. 
 

(g) 	 Provide for the removal of <regetation, debris, and flotage, 
 
and oth8r necessary maii;tenance to insure free flows. 
 

3. Irrig~ted Lands: 

The producti'm of encephali tis.-transmitting and other •
pestiferou~ mosquitoes is frequently a by-product of poor irrigatijn and 
cultural pra~tices. These practices also cause serious damage to agri ­
cultural lands, excecsive loss of water, and a reductj.on in crop yields. 
Irrigation farmers should be encouraced to employ the following basic 
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princil'l,,~ that will ~e or mutual benefit to ar,:'ic'Jlture and masq:litc 
c~,ntrol: 

{ill 	 i..void applicati-cr: cf water to l;l.ndG hav;.ng unsuitll.blc 
soil, topographic cr clrai","-g-e characteri~tic~ • 

• (bl FInp10Y field layouts I'Lv!. irrigaE"" methods that pertain 
to land, crops, and ~13ter SIll'Dly situatlon. 

(e) 	 PrEpar~ fields sc cMt Yrat'Jr c'lll be applied "ith 11FUCilnum 
efficiency. 

(d) 	 !,v~ij" plic"-ticn of: water in eXC~"S d '~rGP oomanc~~. 

(e) 	 Avric! the rn~-tice cf .. llC'W;r.c, cattle to run nn pastures 
and g:c,," sed ·""teY""ys ¥tb.,:1 tl", ~('\~l is too wet. 

~Mtall drains to i"II"r£ adequate r<'moYal ar;d diSP0Sa} 01' 
waste Yfat(>r :ll;rI !l1ltural runoff frcm all lands on th., fann. 

(g) 	 2rcYine adequat~ ,,",ai:ltenance t~ illl<urc free ~lows ir. a::.l 
d:rain~ • 

4. Jjair. Drai:la:,e 3yste",,: 

(Ii) 	 !)'ovide ar. ~v"r"ll ".rainage 5yStm". fcr thE" "~m()val of ,.'aste 
water ilnd nah.ral R=face 1"unoff fr~,._ all 1rrigat.,od fa!'m,,; 

and to rerou.e ~eep",,'" lI'ater. 

(b} 	 :>.!::Ike ;ro'.bi0n tc provent ponjir'., of yeater 'r. gr,,-s.~ed water­
lYay~ aru natural coanl1el~ t;lat 'lCi;- -~tilized :Ocr r,Le disIX'sal 
of exce8~ irriI?Q*.i. n ..,.ater and. ul.~ural ,mri'ace :rmcff. 

Ie) 	 ll3j.;" provis.Lon i'or additie,na, ccnst:t"~cticn of drains dilrir..g 
tLe po~':,-construotiCl' period ;-,Q ;'cet act'~a::' neecis % they 
dev"l'1P. 

• 
(Ii) i-r')v:'.dc for the reJ'I<T,-al <.'f vEg"tl.tbn, deo-,.i~, silt, and 

!'lo-oagc, and lIarry out r,ec~s5'1TY ro",htEnanCE tc ir.su;re fre~ 
i':..""", • 

It i~ r~c"'runended t-)V!:t the Publi~ 1-J0alt-h -Serdce be kept cur­
rcntl¥ fLlvi6ed rll/l:!lrdtng IUl,1 change lr. rl4t.5 !llId any FCJIOlled connruction 
schedul.-s ::0 that. ~l<tance and corlIIu1.t.atj(>l'l I!I.l1 be ptoVided nth reglL"1I. 
to mc,squltc; problems "c90ciated ·M.th ti>G projec:' • 

• , i 000953 
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u, S. DEPART~IiENT OF LABCR 
Office of the Assistant Secretary 

WASI'I'GTON 
March 5, 1956 

Mr, "W, A, Dexheimer 
 
Commissioner 
 
Bur~AU of R~clamation 


U, c, Department of the Interior 
 
Wasbi'1gto,' 25. D. c. 
 

DR ar l!r, DelChe irner I 

In ~ letter of December 29, 1955, I agreed to examine 
the proposed report on the San Luis Un' t Project, California and 
transmit my c~~ents within the specified time period. 

Our review of the reoort indicates that if the project 
is authorized and undertaken, it will have a beneficial effect on 
employment in the o:n.ea and on the econo~ of other parts of the 
State, as well as that of the immediate ar'a. Tr~ incre~sed supply 
of water shnuld make small farm operation in the area feasible and 
should result in more stahle farm employment, 

In view of the above considerati0ns, tile Department of 
Labor is pleased to endorse the San Luis Unit Project report. This 
recommendation presupposes, of course, that the project is economi­
cally sound and feasible, and that it meets the standards set forth 
in the oertinent laws, 

The Denartment appreciates the opportunity to review this 
report~ 

Sincerely yours, 

(S",d) Rocco C, Siciliano 

Rocco C, Siciliano 
Assistant Secretary of Labor 

• , 
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DEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 
EXPLANAT I ON 

CENTRAL VALLEY 
WEST SAN JOAQUIN 

PROJECT - ULTI MATE PLAN 
DIV . ­ SAN LUIS UNIT-CALIF. 

r - - , Serv ice areaL_.---' Major pump lift 
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Id,[ I I 
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NOTE : The western service area boundary 
is fixed by available water supply . 

SERVICE AREA _ Conal SCALE OF MILES Present location is at about EI. 485. 

)0."::: Siphon Contour interval 100 ft . 

JUNE 22.1954 - REV. 3-23-55 805-208-14 

GPO 96tl842 
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Project: San Luis Unlt, Central Valley Project,
California. 

Locatlon: Central California: western Merced, Fresno 
and Kings Countles. 

Principal purposes: Inportation of irrigation water supply
wlth ninor domestic and naunicipal supply 
to supplement d.eclining ground-water 
sources. 

PrLncipal features: San Luls Dan and Punping Plant, San Luis 
Canal, Pleasant Valley Canal, and. Pumping
Plant. 

Water to be provided: lr25OrOOO acre-feet annually at the head 
of the San Luis Canal. 

Acreage to be served: 44OrOOO prod.uctive acres ln any one year. 

Capital LUDU. Federal $zz9rl43rooo 
Non-Federal $170, O57,OOO . 

Annual equivalent costs: $t 6 ,j5\, ooo . 

Annual equivalent
benefits: Primary, $tT,7o5roo0; totar $4rr393rooo" 

Benefit-Cost ratio: Primary, I.OJ to l.O0; total 2.JO to 1.00. 

Repayment: All reinbursable costs could be repaid 
along with those of the Central Valley
Project by the year 2014. 

SUMMARY 

­
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UNITED STATES 
DEPASTMEI\]T OF THE ]I\IIMIOR 

BUREAU OF RECLAMATION 
REGIONAL OFFICE, REGION 2 

SACRAME}ffO, CALIFORNIA 

May 6, L9j5 

To: Conmissioner 

From: Reglonal Director 

Subject: Report on San Luis Unit--Central VaIIey Project,
Callfornia 

Introduction 
t/

l. This reporti/ on a proposed San Luis Unit of the Central 

Valley Project, Catifornia outlines a plan to provid.e supplenental 

irrigation water to an area of about )+96.OOO acres on the west side 

of the San Joaquin VaLLey in California plus a small amount of munic­

ipal water for nearby communities. Water supply facllities proposed 

in the report would. serve to supplement and improve an existing 

supply obtained from ground.-water sources that are being exbensively 

overdravn. The project works, additions to the Central Valley Project, 

involve an esti.mated. Federal cost ot $ZZgrll+3r000. This report dem­

onstrates that the proposed. d.evelopment has engineering and economic 

feasibility and that the costs of the Unit, operated. as an integral 

part of the Central Valley Project, can be recovered. in accordance 

wlth the Federal Reclamation laws. Under certain conditions, the 

report recommends authorization and constructlon of the Unlt. 

-/L/ AUtrnOr]-ZeO ro be made by the Federal Reclamation laws (Act ot 
' ^n6June IJ, L902, 32 Stat. :3UU and acts amendatory thereof or

 

supplementary thereto).
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Report of the Regional Director 

San Luis Uni.t and the Californla Water Plan 

2" It ls appropriate, before d.iscusslng d.etailecl plans for 

the San Luls Unit, to consider a broad.er subject; the place of the 

san Luis unit in a rong-range water plan for carifornia. a
.such 

plan was presented to the california Leglslature of L%LA and. ls now 

being restud.ied. on a nore comprehensive basis by the Callfornia State 

Dlvlsion ofwater Resources. The place of the san Luis unit in the 

california water Plan, which the ner"r studles of the state wirr 

evolve, involves a question on whether the San Luis ptan of the 

Bureau of Reclamation fits in physicarly and financlalry with the 

more erbensive plan of the State" 

3. There appear to be no irreconcilable engineerlng or flnan­

cial problens involved in coordinating the construction of the san 

Luis unit and of other features of the cau.fornia water pran. The 

rong-range, murtlple-purpose pran d.eveloped by the state Division of 

water Resources provides for rnrater storage on the Feather River, 

flood control on tbat stream, power generation, ancl transportation 

of water tb the san Francisco Bay area, the san Joaqui.n valley ancl 

Southern Catifornia" As far as servlce to the San Luls area is 

concerned., the state and Bureau prans are basicarry sinirar. Both 

propose a pumping diversion fros the sacranento-san Joaquin Derta, 

use of san Luis Reservoir and a hlgh-level canar fros the"it"3/ 
Bulletln No, 2), Report to the Legislature of IllI on State l{ater
Plan 

" 

2/	 San Luis Reservoj.r does not develop a vater supply of lts own,
but stores surplus winter water conveyed from Delta for release
in the summer irrlgating seasono 
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reservoir to convey water throughout the 'serviee area. The prlnci­

pal physical difference betrreen the two plans ls that the Bureau 

plan would make use of the existlng Tracy Pumping Plant and Delta-

Mendota Canal for initial sewlce r,rhereas the State plan would 

requlre separate facilities, and that the State plan would require 

more expanded facilltles for transportation of water southwartl. 

Thus, physlcal coordLnatlon of the two plans should. present no insur­

nountable engineerlng problens, Slnce the physical facillties and. 

the ptan of ciperation are so simllar it seens reasonable to erpect 

that construction of the facllltles by the.United States for subse­

quent operation as a unit of the contemplated. Feather River Project 

should asslst the State in lts larger end"eavor--this without neces­
asarily requiring higher water charges to users in the San Luis 

service area. 

'-une Dervlce Area 

4. Description"--The service area of the San Luls Unit is 

Iocated in the Central Valfey of Callfornj.a along the eastern flank 

of the Coast Range as shown on the frontispiece. The center of the 

Unit is about ll0 nlles southeast of San Francisco and about 30 nlles 

southwest of Fresno. Land.s to be irrlgated are located. at elevations 

between about 200 and. 485 feet on a broad., gently stoping plain 

extend.ing eastvard. fron the Coast Range, The area totals about 

l+95roOO acres in a strip about 55 niLes long and 13 nites wlde. 

5 " The area clinate is semiarid. Surnners are hot and dry and 
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winters cool and moderate " Annual rainfall is about seven inehes 1n 

an average year and nlnety percent of it Gceurs bettreen the flrst of 

November and the last of Aprit so that crop raising is dependent 

upon irrigation" The few small ral-n-fed. creeks which eonstitute the 

entire natural surfaee water supply of the area flow only intersit­

tently d.uring r,rinter storss " Tbe frost-free groving season in ttre 

area averages 280 d.ays per year. 

6" Developnent.--Irrigation 1n the area dLd not begln until 

developnent bf electricatly-driven pumps and electric transnission 

systens gave access to tbe deeper and better ground-water zones 

Subsequent grow-bh respontled to increases in crop prlces and the 

general economic level" In lp22 about 331000 acres were irrigated. 

A 1950 crop survey indlcates that about 4001000 acres vere developed. 

for lrrlgatlon, of whlch 273.OOO were i.rrlgated. at the tiue of the 

survey and the remainder was in fallow. To pu&p ground water und.er 

present eondltions requires large investments ranglng up to $6O'OOO 

for a.well and punp. Since the water supply is expensive and pre­

carious, targe farrn operatlons are the general rule ln the area. 

Approxinately ll percent of the serrrlce area is in farus over JZQ 

acres in size" 

7 " Present town developnnent ln the area was based. on petroleum 

discoveries that preeeded faruing. About fB96 tne Coallnga oil 

field. was brought 1n, and by 1p10 a stable petroleue-based. coununlty 

was established at Coalinga" 
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8. Need. for water"--Because the local surface water resources 

are totally inadequate and unrellable the present irrigation d.evelop­

ment relies entirely on ground wate:.. The ground-water basln is 

recharged. by an estlnated average annual underground flow of about 

IBOT0OO acre-feet , from the eastern sid.e of the San Joaquin VaIIey, 

Intermittent west sid.e creeks contribute an estimated average of 

about 301000 acre-feet annually toward ground.-water replenishment. 

In contrast to the total annual recharge of about 2lorOOO aire-feet, 

the annual withd.raval by wells, whlch ls i-ncreasing every year, 

totalled about lr00Or000 acre-feet in L)JT-L)J7. The resultant over­

draft on the ground-water basin has caused a stead.y decline in the 

lrater levels in d.eep wells. Since the mid-l9i2O, s the pump lifts have 

lncreased nore than 200 feet" Betveen L)\6 and, L)JL the lifts 

increased at an average rate of 2J feet per year. The average pump 

lift in the area in t!)t was about 4OO feet. 

9 " Loss of wells through casing failures due to corrosion or 

Iand subsid.ence are eomuon" The inereasing pump llfts have contln­

u.ally increased the cost of lifting the water. Wells have gone dry 

1n increased. nunbers, and punp bowls must be lowered frequently to 

maintain well output. The average life erpectancy of a well is only 

about l! years, and many wells fail ln ! or lO years" In the face 

of lnitlaf high costs and the described rlsks only large operators 

can afford to practice irrlgated^ far"ning. Unless the ground.-water 

overdraft is stopped there is a finite llmit on the tine that even 
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F

 
the large operators may be able to continue fa::nJ-ng operatlons depend­

ent upon ground-water puuping" To maintain and increase the prod.uc­

tlvity of the ferblle land. of the area a suppleaental water supply 

must be provided. Thts supply, though supplemental, will in fact 

constitute sorne B0 percent of the water requlred for full d.evelopnent 

of the area" 

10. Need. for water has been recognized. by the local lnterests 

ancl emphasized ln many ways by land.owners and cj.vic bodies in and 

adjacent to the service area" Erpresslons by these lnterests include 

letters of inquiry, publicly-adopted resolutlons, contrlbutions of 

tnoney for lnvestigations by the West Side Landonners Associationt 

and. assistance in d.ata-gatbering by individuals and organizations, 

Plan of Development 

11. The reeonmended plan of d.evelopnent lend.s itself to dls­

cussi.on in tr'ro parts--the five basic elements which led. to the 

operational plan; and the new physlcal facilitles required for 

executlon of the plan" The first basic element consid.ered was the 

fact that the flows whlch waste to the Paciflc Ocean each wLnter and 

sprlng fron the Sacrasento-San Joaquin Delta are sufficlent, if 

reservolr storage 1s provicied., to furnish an ad.equate water supply 

for the San Luls Unlt " The second. basic element consid.ered. was that 

the San Luis Reservoir site exlsts on San Luis Creek withln a few 

niles of the servi.ce area. The slte ls suitable for a reservoir to 

store and regulate tbe winterLlne surpluses of the Delta so that 
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they uay be used. to satlsfy sumnertine irrlgation demands" 

1.2" The third baslc element considered was that existing 

Central Valley Projeet features, the Tracy Pumping Plant and Delta-

Mendota Canal, could be used to transport the required portion of 

the Delta surpluses to San Luis Reservolr. for regulation. The 

Delta-Mendota Cana1 receives water lifted fros the Sacramento-San 

Joaquin Del-ta by the Tracy Pumplng Plant for conveyance LIJ miles 

southeastward to Mend.ota Pool on the San Jo.aquin River" Sirty-seven 

niles fron the Tracy Punping Plant, the eanal passes within two and 

one-half siles of the proposed San Luls Reservoir" The prinary 

operatlonal requlrement of the canal is to supply irrlgation water 

to northern San Joaquin Valtey 1ands. This operation requlres the 

entlre canal capaclty only at the peak of the lrrigatlon season in 

the summertime. Consequently, the punping plant and canal have 

capaclty available durlng all other months to dlvert and transport 

the Delta surpluses to the San Luis Reservoir. 

13 " A fourth baeic elesent consld.ered. was the Large bloek of 

electrlc energy that would be required. each year if the water sur­

pluses of the sea-Ievel Delta are to be lifted to the San Luis Unit 

service area at elevatlOns of from 200 feet to 485 feet above sea 

level, Facitlties of the Central VaILey ProJect represent an 

economi.c source from whieh to obtain the needed. huge block of energy, 

either directty or by arrangements in conneetlon with the sale of 

falting water for pover generation by a non-Federal agency in 
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conneetion with the T::inity River Divislon of the central varley 

Project" As stated 1n your January Lg, LgiS r"portV, whlch was 

aclopted by secretary McKay as his proposed. report on the Trinity 
River Divtslon, assurance of pouer for san tuls punping, on ailvan­

tageous terms, wourd be basic 1n such arrangenents, since there are 

no exlsting arrangements to sell falllng watss 1n eonnection with the 

rrlnity River development, estimates in this report are based. on 

power supplles from Federally-constructed. powerplants. 

14 " Even r*lth row-cost power, tbe cost of providing an ade­

quate water supply to the area vourd be hlgh, Thus the final baslc 

elesent consid.ered. was that San Luis Unlt would neeei the financlal 

asststance that could be obtained. through financial integratlon with 

other units of the central valley Project, including the Trinlty 
River Divlsion described ln your January I! report " 

L5" The plan of developnent has several advantages. Through 

the use of central valrey Project faclrities the cost of punptng on 

the san Luis unit is red.uced." The lrrigators are provicled with 

needed repa;nnent assistance in the foru of conmercial trlower revenues 

fron the central valrey ProJect. rnterference with the water suppry 

of any downstrean users ls ninislzed. because of tb.e tining of 

dlverslons and, the location of the polnt of d.iverslon. The recom­

nend.ed plan of deveropnent is consistent sith the conprehensive 

\l Letter to the Secretary of the Interlor fron the Commissi.oner
of Reclamation d.ated January l!, L95* on Trinity Rlver Dlvlslon,
Central Valley Projeet. 
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plan of developnent for the entire Central Valley Basin as presented. 

in Senate Docunent tI3, Blst Congress, Ist Sesslon. It represents a 

step forward in the loglcal and orderly d.evelopment of the vater 

resources of the State of California. As nentioned previously, 1t 

easily could be adapted to operate as a part of the Staters Feather 

River Plan vhlch coutd 6erve southern San Joaquin Valley and Southern 

California areas " 

L6 " Proposed. new facititles of the San Luls Unlt.--The inpor­

ted vater for the San Luis servlce area vould be transported in the 

existing Delta-Mend.ota Canal of the Central VaLIey Project for a 

d.istance of 6T niles to San Luis Creek. New works are need.ed beyond 

that point to lift the water, store 1t, and convey it over the serv­

1ce area. It 1s proposed that major storage and conveyance features 

be constructed by the United States and that the distribution and. 

drainage systems, wells for recovery of ground water, and other 

needed featuz"es, he financed and constructed by the landowners" (A 

possibte alternate to this plan would provid.e for construction of 

the dlstribution systen by the United States") The features proposeel 

for construction by the United States are San Luls Reservoir, San 

Luis Punping Plant, San Luis Canal, Pleasant Valley Punping Plant, 

Pleasant Valley Canal, a series of srnall rellft pumps, an electric 

systen for transnitting power to the project punplng facilities, and. 

niscellaneous structures required for proper operation and mainte­

nance of project works. Final deterninatlon of the power transmission 
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,features need.ed would, of course, depend upon the arrangenents for 
polrer supply" 

LT " water for san T'uis unit would be taken fron the existlng 

Derta-Menclota canal near Los Banos by the san Luis pumplng plant. 

Th'Is LJ)r000 horsepower plant would lift the lrater elther into san 

Luis Reservoir or direetly into san Luis canal as requlred by oper­

ating conditions" san Luis Reservolr, with a capaci.ty of r;o0oro0o 

acre-feet (with provisions for later ralsing Lo 2roo0rooo acre-feet) 

would store the winter and early sprlng water deliveries for release 

lnto san r,uls canal d.uring the irrigatlon season. The San Luls canal 

would ertend southeasterty for r04 mites. At its head., elevation 

JlO feet, the capacity of the canal would be 5rBOO cubic feet per 

second, and at its terninus the capaelty wourd be TOO cublc feet per 

seconcl" Turnouts would be provld.ed at frequent intervals both above 

and below the canal for tb.e proposed service area" At a point on 

san Luis canar f5 niles from its head a naxlmum flow of 5oo cublc 

feet per second. r'ould be d.iverted to Pleasant valley punping plant 

which would tift it into the Pleasant Yalley Canal at an elevation of 

\62 teet " 

rB" rn addj-tion to the prlncipal features needed to tift, store, 

and transport the water, other structures appurtenant to the najor 

vorks vlll be required" These will lnclude the electric facilities 

needed. to transmit pover to the pumps of the san Luis unit; floodways 

and frood retentlon baslns to confine storm runoff whieh would 
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otherwise become danaging because of canal cross-d.rainage structures; 

and niscellaneous general property requlred for operatlon of the 

proJect 

L9,, To carry out the plan of developuent the land.owners will 

need certain works of theLr own. Anong these will be sone !00 wells 

to tap the present ground.-vater supply and the lncreased. ground-water 

supply whi.eh wtll naturally result from d.eep percolation of the 

LnBorted water" These wells, uany of which are now in exLstence 

will be privately operated, or may be operated. by Local dlstricts 
" 

Distributlon systems also wili be needed. " The necessary pumps to 

serve the distribution systen above the canal, however, are con­

sidered in this plan to be part of the Federal proJect " The United 

States would. install the pumps, and serve them with proJect power" 

At sone tine in the future, drains, includ.ing an intercepting draln, 

will be required. along the lower ed,ge of tbe service area" These 

dralns as the;r are required" would be non-Federal features lnstalled 

by the landowners, or, in the alternative, would be constructed. by 

the Bureau of Reclamation 1f the landovners desire, It is expected 

also that nunlcipal and industrlal users such as the towns of Coalinga, 

Avenal, and the adJacent oil field.s, would provide their own convey­

ance systeras, includlng punping facillties and punping energy" 

20. Water rights"--The operation of the San Luis Unit wlLI be 

predicated upon the principte that existing water rights vill be 

fulty recognized and protected, as requlred by the Federal Reclamatlon 
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laws. If the San Luis Unlt is authorlzed. for construction, the 

Bureau of Reclamatlon, on behalf of tbe Unlted States, wlll, to the 

exbent posslble, nodlfy existlng appltcatlons on file wlth the State 

Engineer for Central Vatley Project uses to include San Luis Unlt 

within the scope of the ProJeet, file nev applicatlons, or obtain 

assignments of, appllcations filed by others for use of rrater in the 

area. In ad.Cition, an applleatlon for off-strear storage in San Luls 

Reservoir and diverslon will be filed vith the State Engineer, There 

appears to be little doubt as to the availabitity of water that could 

be used to operate the unlt as planned " However, it is consld.ered 

wise that construction, lf authorized., not be lnltiated until water 

rlghts satlsfactory to the Secretary of the Interi.or have been 

acquired. or assured." 

2L" The naxinum water quantity for direct diversion fron the 

Delta for beneflelal use within the San Luis Unlt wlll be approxi­

nately 1r700r000 acre-feet during high-runoff years" Such water 

would be diverted. from Delta surplus flows" The annual quantity of 

water punped fron the Delta for typical nondeficient years wlll be 

approximately IrlB0r00O acre-feet of whlch about L.L?:S.AAO acre-feet 

will be for canalslde dellveries. The paxinun rate of diversion 

from the De1ta w111 be about 41500 cubic feet per seconil, 

Evaluation of the Unit 

22" Water to be provided and lands to be supplled.,--The 

facilities deseribed above wlll deliver LrL26rOO0 acre-feet of water 

LAND-302

http:Interi.or


t? 

Report of the Reglonal Director 

annually fron Sap Luis Canal " To thls wlll be added water to be 

Bumped fron the wells" Of the total thus provld.ed, about !B percent 

will be for lrrlgati.on, one percent for use on farnstead.s, anil one 

percent for municipal. and ind.ustrial use. The water supply would 

provlde fon irrigation of about 4}+OTOOO acres ln any one year" The 

prlncipal crops expected to be gz'own in the area are cotton, alfalfa, 

irrlgated pasture, truck and miscellaneous fleld crops. 

23" Recreation, fish and wildlife.--The Natlonal Park Service 
-t\treport=' notes that San Luis Reservoir would. meet a primary 

recreational need by provlding a place at which residents of the 

adjolning valley could enjoy boating, angling, and picnicking and 

find relief from the suuner heat " The National Park Servlce esti­

nates such use may amount to L26.OOO visitor-days annually on the 

basls of L)6O population pz'ojectlons and. that the cost of ninimun 

recreational facilities, whlch would be nonreimbursable, would be 

$9o,ooo " 

6/2\ " The Fish and Wildtife Service report:' points out that 

with the San Luis Unit the increased d.uration and tine of occurrence 

of punping from the Sacramento-San Joaquin Delta at the Tracy Punping 

Plant increases tbe hazard to the Delta flshery" The Service esti­

uates the value of the Delta flshery, without the San Luls Unit, at 

$Z9r9WrO0O and value with the San Luis Unit, lncluding benefits fron 

a San Luis Reservoir fishery, at $e9r6t7roo0" This is a reduction of 

Ll Bound at the back of thls volume 
5/ "

Bound at the back of this volume " 
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$3001000 or about one percent. W1ld1ife values are €xpected. to 

increase ty $37rOO0 with the lncreaseal waterfowl habitat provlcted by 

San Luis Reservoir and by wasteways in the servlce area. Reconmen­

d.ations ln the report of the Fish and Wildlife Service have been 

noted and they will be followed to the exbent feasible and con­

patlble with the purposes of the project and the policles of local 

land and water nanaging agencies. Opportunltles to aid in vaterfowl 

conservatlon seem particularly worthy of consid.eration in cooperatlon 

either wlth the State Departrnent of Ftsh and Ga,me or wlth the Federal 

Fish and WiIdllfe Service 
" 

25. Capital cost"--The estiuated capital costs of tbe features 

proposed. for constructlon by the United States as well as the costs 

of the dlstrlbution system are shown in the following tabulatlon. 

These costs are based. on prices prevalling ln January L)J\. 
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a/
Main storage and conveJrance features-

San Luis Dan $ jz,n6rooo
zA )rQ"z nnnSan Luis Canal lv rlv | ,;t vvv 

San Luis Pusping Plant 37 
Pleasant Valley Canal \ ,6z9,ooo'333,Oo0 
Pleasant Valley Punping Plant 4 ,579,OOA 
Channels, Ievees and floodworks 23,53\,OO0
Rellft pue-ps on dlstrlbution 

system LBr)+72,OOO
Electrlc system B,92o rooo 
General property rr073r 000 

Subtotal $zz9,r43 r ooo 

lDistribution system features 

Distributio4 systen cond.uitsL/ &t29,748, ooo 
Deep wplrts9/ tgr6Btr ooo 
Drains9l 20,538,OOO 

Subtotal $r7o, 06T, ooo 

TotaL $399rerorooo 

These features are proposed. for Fed.eral construction" 
b-l These features are proposed for non-Federal or Federal construc­"1, 

. tion, as the loeal interests may elect. 
g_l These features are proposed for non-Federal constructton. 

26" Annual equivalent costs and benefits.--Annual equivalent 

costs and benefits have been computed. for a LOo-year period using an 

interest rate of 2") percent, with adjustnents for construction and 

developnent perlods " The point of measurenent 1s at the farm 

headgate In conputlng both costs and benefits, the effect of the" 
increased. use of Central Valley Project power for the San Luis Unit 

lrrlgation punping rather than for conmercial sales has been lncluded." 

Thls was done by d.ed,ucting costs assoclated. with conmercial sales 
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and. rikewise deducting the benefits wblch would have accrued.. 

Annuar equtvalent costs carculated. on thts basis are as follows: 

Anortization of investnent $ttr 45o, ooo 
Operation, maintenance and 

replacenent 5,7zB,ooo 
Power costs not incurred -1,514 , ooo 

Total $t6,55\,ooo 

Annual equlvalent benefits are summarized as follows: 

Prtnary annual Total annual 
Funetion equivalent benefit equivalent benefit 

Irrigation $z3,zt9,ooo $45,907, ooo 
Municipal and industrial 

water service 636,ooo 635,ooo
Recreation ,5,ooo 55 roooWildIife 37r000 37r 000 
Fish -300r000 -300r000 
Power benefits foregone -5,942,OOO -5,g42,OOO 

TotaI $t7,7o5,ooo $4rr 393, ooo 

27 " Conparing total annual equivalent benefits of $htr393rOO0 

and costs or $t5r554rooo, the ratio of benefi.ts to costs is found to 

be 2"JO to 1"00" If only primary benefits are consid.ered, the 

benefit-cost ratio is 1"07 to 1.00" This rerationshlp denonstrates 

the econoroie justiflcation and deslrability of the san Luis unit 

from the national standpoint 
" 

28" Allocation and repalment.--Since the San Luis Unit is 
planned. as part of the central varley Project both operatlonally and 

financially, repaynent prospects have been tested by analyzing the 

central valrey ProJect as a whore " The capital cost allocatlon and 
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probable repalment by project functions for the Central Valley 

ProJect with San Luis Unit added. are surunarized below" The cost 

allocation Tras made by the use of the separable cost-renainlng bene­

fits nethod. Distrlbution systems are not included as they are 

repald, if Federally constructed, by separate contracts and not from 

the net operatlng revenues shown 1n the tabulation. 

Net operating revenues 
through fiscal year 2Ot4 

Cost 
Functlon allocation repayment earned surplus 

Nonreimbursable 

Navigatlon $r8,47e, ooo 
Flood control 52,749,OOO
Fish and wlldllfe 5 ro55 ,ooo
Recreation 30r r000 

Total nonrelmbursable $T7,r9t,ooo 

Reimbursable 

Irrigation *6g6,t49,000 $49s, T2r,Loo
Cornmercial pover L9, ,916 .OOO 372r446rOOO $r3T, tge,Zr&l
Municipal and industrial 

water service LB,6L2,OOO \\,545,9oo nroe8r4o# 

Total rei.mbursable $9r0r7r7r000 $9r0, TL7 ,ooo $t)+8,226,7oo 

TotaI $9BB,3oB, ooo 

a/ Includ.es $38rhr9r4OO interest ancl $98,778,900 in earned. surplus"
p/ AII interest--not applied toward repaSroaent. 

29. The repaSment analysls has indlcated that a vater rate of 

$7.50 per acre-foot wlll be requlred for the San Luis Unit, a rate 

vell withla the ability of the water users to repay. The dellvery 

_a-J 
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point would. be at the canalsid.e, but service would include punpage for 

the portion of the servlce area above the canal" With this water rate 

for San Luis Unit service, reveRues from the Central Valley ProJect 

vill be sufficient for full repa3ment of the rej"mbursable costs of the 

Central Valtey Project by the year 2014, fifty years after eompletion 

of San Luis Unit. In contracting to repay water costs, suitable 

arrangements would be neeessary to conform to provlsions of Reclanation 

Law vhich now generally lj-alt water deliveries to t6O acres i-n a 

single ownership (or 320 acres Ln case of joint ownershlp). 

30" If the water users choose to contraet with the United States 

for construction of the distribution system the estlnated $fTOr06TrOOO 

cost could be repaid in 40 annual installments " With equal lnstall­

uents, this would. amount to about $\rZ5ZrO00 per year. 

9onciusions and Reconmendatlons 

3f " Conclus j.ons , --Conclusi.ons resulting from the investlgation 

(") An iunediate need for supplenental water for the San 

Luls area has been d.emonstrated. by the great decllne of ground­

'nater levels and i.s emphasized by the requests of the loca1 

people for aseistance; 

(t) The proposed San Luis Unit, in conJunction wlth exist­

lng and authorized. Central Valley ProJect features, can meet the 

need by supplylng an adequate amount of supplemental water; 

(c) The benefit-cost ratio for the proposed plan of 
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d.evelopnent is Z.JO to I"00, or if only prinary benefits are 

considered, I.07 to 1"00" The development, operated as an lnte­

grated elenent of the Central Valley Project, has engineerlng 

and economle feasibitlty. AfI reinbursable costs can be repaid 

ln full from power and water revenues; 

(a) The proposed plan of developnent is the best of 

several alternates, and lt can be coordlnated. readily wlth the 

Feather Ri.ver Plan of the State of California, r+hen eonstructed. 

(.) Substantial recreatlonal benefits wiII accrue to the 

general area surrounding San Luis Reservoir lf appropriate 

facilities are provlded; and. 

(f) Considering the nagnitud.e of the flshery resources i-n 

the Sacramento-San Joaquin Delta, the adverse effect of the Unlt 

upon then is not expected to be slgnificant. Wildlife resources, 

on the other hand., and waterfowl in particular, should be 

benefited., although not sufficlently to offset tbe flshery loss" 

32 " Eecosmend.ations "--It ls recosmend"ed. that: 

(") The foltowing works constituting the San Luis Unlt be 

authorlzed to be constructed., operated, and naLntalned by the 

Bureau of Reclauation, Department of the Interlor, as an lntegral 

part of the Central Valley ProJect, California in accordanee 
.7 I

with Federal Recla.mation lawsJi, substantlally in accordance 

with plans set forth in thls report and with such nodlficatlons 

1l		 Act of June lf, L9O2 (32 Stat. 3BB and. acts amendatory thereof 
or supplementary thereto) 
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as &ay be recosmended by tbe Cosnissioner of Reclanation and 

approved by the Secretary of the Interior; or Ln 1Leu thereof, 

that the San l,uis Unit, wl.th such nodifications as may be 

required, be authorized. to be constructed by the Bureau of 

Reclanatlon and upon agreement between the Secretary of the 

fnterior and the state of californla and with the approval of the 

Congress, be operated. and maintained by the State of CatifornLa 

as an integral part of the proposed Feather Rlver project: 

San Luis Dam and Reseryolr 

San Luis Canal 

San Luj.s Pumping Plant ancl Intake Canal 

Pleasant Valley Canal 

Pleasant Valley Punplng Plant and Intake Channel 

Related operatlng structures, floodways, channels and 

levees, and relift punps for d.istributlon systems 

Electric features sufficient for transmisslon of Central 

Valley Project energy to such polnts as requlred. for 

operation of the canals, rellft punping plants, da,n 

and. reservoi,tl 

provided: that no construetion be und.ertaken untll and. unless 

(t) water rights have been acquired or assured and pernits bave 

been issued. by the State of Catifornla for the appropriation of 

unappropriated vater with reasonabre assurances for tbe ultlmate 

issuance of approprlate licenses--atl ln a form and substance 
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satisfactory to the Secretary of the fnterior; and (2) satis­

factory assurances of repayment have been recei-ved.; 

(b) Necessary d.istribution and d.rainage systems be author­

ized. for construction by the Bureau of Reclamation in ord.er that 

local interests may be afforded. an opportunity to arrange for 

construction by the Bureau of Reclamation if they so desirel 

(") Minlmum recreational facillties be includ.ed in the 

proJect on a nonreimbursable basis provid.ed that a local agency 

will assume the responsibitity for their operation and. 

naintenance; 

(a) Additional d.etailed studies of fish and wildlife 

resources affected by the San Luis Unit be conducted. as necessary, 

after project authorization, in accordance with Section 2 of the 

^^+ ^{'n"^"^+ rr1, L9\6 (60 Stat. IoB0); and that such reasonable4uu ua nu6uDv L+, Iy.+u \uu Duar,u 

modifications in the authorized facilities be made as may be 

found. appropriate to preserve and propagate these resourcesl and 

(") Studies be made of the feasibility of furnishing 

irrigation water to land. to the south of San Luis Unit in ord.er 

that the Bureau may be fully informed thereon at the time of any 

negotiations with the State of California in regard. to Joint 

construction of San Luls Unit and the Feather River Project. 
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GEI{ERAL DESCRtrTION

 

This report is eoncerned with plans to supply water to the western 

portion of the Upper San Joaquin Valley between the Coast Ranges and the 

valley trough. This portion of the valley ties in the "rain-shailow" of 

the Coast Ranges and" the surface water charrnels are intermittent creeks " 

In this respeet, it contrasts strongly with the east sid.e of the valley 

where major rivers esrerge from the $ierra Nevada. $his great difference 

in r^rater supply explains why irrigation development, which began early on 

the east sid.e of the valley with diversion fron surface streams, awaited 

d.eep well development on the west sid.e. It also fr:rnishes an ind.ication 

of the reasons for the insuffieieney of the ground-water supply, and the 
 

need for an imported. supply for the vest slde lands' The first chapter 
 

of thls report provides general information on the service area. Subse­


quent chapters provid.e d"etalls on the plan of d.evelopment and its engi­


neering and economic asPects. 
 

Physical- Geography 
 

Location.--The serviee area of the $an l"uis Unit of the Central 

Valley Projeet contains a gross area of \96.OOO acres on the west side 

of the San Joaquin $alley of California" The center of the service area 

is about llQ miles southeast of San Francisco and. about 30 nlles south­

west of Fresno. The irrigated. lands parallel the trough of the $an 

Joaquin Va1ley, and. the western ed.ge of the service are,a lies almost at 

the base of the foothills on the western ed.ge of the San Joaquin Valley" 
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The San Luis Unit (pronounced loo'is) d.erives its name from San l,uls 

Creek on which the nain storage dam would. be }ocated.. Plate I shows 

the service area location. 

r rrr/ v& ve+Dhrrei aq] ^h.aracteristics. --The portion Of the San Joaquin Valley 

to be served. by ttre San Luis Unit has an approximately rectangular 

shape with a north-south length of 55 miles and a east-west wid.th of 

lJ miles. It is a broad. plain sloping gently northeasterly to ti.e 

valley trough. The western ed-ge of the serviee area varies only 30 feet 

in elevation from l+85 feet at its northern end to I+55 teet at its 

southern end.. The eastern ed.ge of the service area has an elevation of 

about 2OO feet along its entire length. Genera1ly, the land. has smooth 

slopes and only a few und.ul-ations. Most of the area d.raj-ns to the sea 

by way of the lower San Joaquin River and San Francisco Bay, but the 

southern portion drains southvard. to the closed. Tulare Lake Basin. 

Where tbe watercourses enter the serviee area along the western 

ed.ge there are narrow gutlies with maxlmtrm d.epths from 20 to )+O teet 

and vid.ths f'rom 50 to IOO feet. ,&tI of these gullies d.isappear vithln 

the service area as stream channels are obliterated. by alluvial fans of 

their om making. During a large storm these channels may carry high 

flows eontainj-ng mueh sed.irnent" After the storm, however, these flows 

d"ecrease rapid.ly, and. the streams remain dry most of the tine. 

A major portion of the servlce area has been developed. for some 

type of cropping. On the und.isturbed. portlons native vegetatl-on 
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consists of sagebrush, tr:mbleweed and siudlar vegetative cover eosrnoR to 

semia3td. regions. Some wild. oats and native grasses prevai-l near the 

foothllls ln years of average or better rainfalf" 

Cltnate,--Annr:al ral-r:fall on the servlee area averages about seven 

lnehee, ninety percent of which fa.lls between the first of Novenber and 

the last of April" Average temperatures (Farenheit) range from the 

midd]e forties in January to the tow eighties in July. Daybime tempera­

tures in sr:mmer frequently are over l-OO and. nighttime temperatures in 

winter occasionafly fall below 32. Temperature extremes vary from a high 

of about I2O to a }ov of about 10" The frost-free growing season lasts 

about 280 aays in an average Year" 

Geology" --The Coast Range mountains inrmed.iately to the west of the 

service area a,r.e composed pred.oninantly of marine sandstones and shales. 

The oldest rocks belong to the Franelsean formation of Jurassic age. In 

the Sierra Nevad.a to the east of the vatley, the roeks are largely 

granitie tyges with lesser amormts of volcanic and metamorphosed 

sediments. The hard, eonsolidated. rock formations found in the mor:ntain 

areas extend lnder the valley where Lhey are buried. beneath yollrrger 

sedlments" Some of these younger sed.iments are marine t;rpes but the 

youngest ones norrl forming the top blanket of the valley sed"iments are 

continental; that is, they were laid. down on land areas by streams or 

in lakes. Continental sed.imentatj-on began ln late Fllocene tlme when 

the region rose above sea level. 
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fhe valley is of structural origln; being forued. by the rise of the 

surround-ing mountain areas and. ln-fllling of the structural basin.' The 

valley floor hae been built up by the d.eposition of sed.iments earuied 

by streans from the mountalns" Each strea,m build.s a fan of lts sed.i­

ments which merge into the fans of ad-jaeent streams. At times, d.uring 

geologi-e history, fans on opposite sides of the valley merged. to form 

a d.anr that bloeks drainage from the nore erid. southern portion of the 

valley. Tulare Lake is a present exa.mple of blocked. d.rainage similar 

to that ocerz'ring at other tiues dr:ring the accr:muJ.atlon of the valley 

fill. 

The valley alluvial fill attains a thickness of nearly 3rOO0 feet 

of variably pervious sed.i-rnents that comprise the ground.-water basin, 

mueh of which is of inportanee as a source of irrlgatlon water. A more 

d-etailed. d.escription of the groirnd.-water basin nill be formd. in the 

later chapter upon water supply. 

Ilistory of Settlement 

From the time of the gold. rush r:ntil the tr.rn of the eentury the 

rEest sid.e of the San Joaquln Valley between San Luis Creek and Tulare 

Lake had an exceed.fngly smal} populatlon,. t{ost of it was concentrated 

in the Fleasarlt Valley area in the vieinity of r*hat ls now Coallnga. 

The fe.* people occupied. themselves by mining lignite (a low-grad.e coal 

substitute from vhieh Coalinga took Lts aa,rner ), by stock-raising, by 

early-d.ay equivalent of wild-cattlng among the oil seeps and springs j.n 
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the area, and. by sporad.ic and. Iimited. attempts at irrigated. farmlng. 

boom wasAbout f896 tfre Coalinga o11 field was tapped, by I9O5 the oil 

at lts heetlc height, and by l!I0 stabllity had been aehieved i^iith the 

prod.uetion of oil aE a year-roimd industrial base. Coalinga's popu' 

lation figr:res exernplify this grow"bh pattern. M. L" Curtisst honrestead 

entry eovered the present site of Coalinga ln f882. By I91O the popu­

lation had reaehed \-rl99t and. by I95O lt stood at 51539" 

Agrieultr;rally there was al-most no growbh at aII in the area until 

the d.evelopment of electrieally-d.riven pr:nps and. the gro'rrbh of electric 

d"istribution syetems combined to give irrigators aeeess to the d.eeper and 

more reliably prod"uctive ground.-water zones" By L)22 abouL 33r0OO acres 

were rrnd,er irrlgation. By L939 about 901000 acres were irigated, and 

at present more than 4001000 acres are d.eveloped. for irulgation. It 

r,ras this irrtgatlon d.evelopment rather than the oit ind"ustry that brought 

residents to the portlon of the valley floor vhieh constitutes the San 

Luis Unit serviee area, At present the population is sparse and alnost 

entirely rural. fhe total population in and ad.jacent to the serviee 

area has been estlnated. to be about 22t5OO of whieh about 9t5OA are in 

the oll-based. co$mx1l-ties of Coalinga and Avenal. Another LrJOO people 

Llve in Mend.ota east of the servi.ce area. Therefore, the 496rOOO acres 

in the propobed. servlce area have Ilr5OO residents or about one person 

for each )+3 acres 
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General Economy 

Farming is the major economic activity in the projeet service area. 

Over 4OOTOOO acres have been developed. for irrigation, but the water 

suppty is inad.equate to irrigate it all in any one year. fn t!)O about 

2T3.OOO acres were irrigated.. 0f this, grain occupied L62rOOO acres, 

cotton 73,OOO acres, and. the remaind.er was d.evoted. to forage, truck, 

and. miscellaneous field. crops. Nonirrigated. areas Ln L95O included 

about t2rOOO acres of grain and54rOOO acres of native pasture. 

Most of the area is in large landhold-ings, and large-scale types 

of farming prevail" Merchand.ising and. servicing enterprises for support 

of the basic farm economy have not developed locally, and. cor,mercial 

commrmities are nonexj-stent. Except for packing shed.s, eotton gins, 

auction yards, and. similar activities d.ireetly related. to the marketing 

of agrieultural prod.ucts there are no manufacturing or eornmercial 

enterprises of significance 
" 

In the vicinity of the southern periphery of the project service 

area several oil field.s have been d.eveloped-. Salaried vorkers from 

these field.s have brought into being the cormunities of Avenal and. 

Coatinga" These towns exist chiefly to provid.e the oil workers and. 

their families with the necessities and amenities of mod.ern living. Oil 

produetion has been relatively stable in this area for rtany years and. 

the knov'n reserves are sufflcient to keep it so for many more years. 
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Transportation 

The projeet service area is served by road., rail and airlines" A 

single-traek north-south llne of the $outhern Paeific Rallroad. paral1els 

the servlce area just outside the eastern bound.ary, a.nd a spur track 

branches off to $oalinga. The Atchieon, Topeka and. Santa Fe Railroad 

has a spr:r traek whieh. approaches fron the east to witlrin 10 ml-les of 

Flve Points. The nain San Joaquin Yalley routes of both these rallroads 

pass through Fresno about 30 niles east of tbe projeet service area" 

Two Btate htghways cross the servlee avea from east to west and. a 

third passes up San.Luls Creek Vatley just north of the servlce area. 

.fhese hlghways conneet the maln north-south artery in the San Joaquln 

Valley with the prlneipa-l north.south coastal routes" A fourth $tate 

highway trayerses the area d.iagonally fros. the northeast to the south­

west eorner. l{ith th:Ls rail and highway systen freight shipnents nay 

be moved. to or fron either the $an Franeiseo or Los Angeles trade centers 

in a matter of hows. Coalinga also has serviee from Pacific Greyhor:nd 

Bi;s tines and. $outbwest Alrways. 

Utillties 

At the present ti-ae, the eleetrle system of the Pacific Gas and" 

Eleefu:C.c flonpany is the only utility of any kind. whleh provides service 

over the entire area. Pacifi-c Telephone a.nd. Telegraph ar:d Western 

Union both serve Los Banos and- Coalinga at either ends of the service 

area. Coalinga now has mr:nietpally or,rned natural gas a.nd water systems, 

but frrnishl-ng water and- gas to the reuainder of ttre servlce area under 
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projeet eonditions probably would. require provision of new systems in 

ad"d.ition to the expansion of present facilities. 

Water Districts 

Three rorater d.istricts, formed und.er California Water District Law, 

presently are operating ad.jaeent to the proposed San Luis Canal. These 

d.istricts, San Luis, Panoche, and Westland-s, were formed for the primary 

purpose of d.istributing irrigation water. Tvo of the d.istricts have 

begun negotiations for Central Valtey Projeet water, and. a third more 

remote from existing Central Valley Project faeilities will be 1n a 

position to d.o so upon authorizatlon of San Ltis Unit. In aecord.ance 

with the Catifornia Water District Law eaeh d.istrict may obtain revenue 

from sale of water and., if revenue is inad.equate, it may make assess­

ments on i.ts land.s sufficient to neet d.istrict obligations The d.istricts" 

hold. general eleetions every two years, and voting is on the basis of 

one vote per d.ollar of assessed. value of land.. 

The San Luis Water District vas formed in January L95L and. is 

located. along the Coast Range foothills in western Merced. and Fresno 

Corrnties" It comprises 5Lr29A aeres of land." For several years this 

d-istrict has been receiving a portion of its vater from the Delta-Mend.ota 

Canal" This service has been provid.ed" und.er temporary contracts soon 

to be replaced. by a long-term one now being negotiated-. A portion of 

the d.istrict probably will not be served. under the tong-term contract 

because it lies above the proposed- San Luis Canal and. could be served. 

more easi-ly from it" 
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OYER A THOUSAXD WELLS ARE OPERATING AT PRESEXT IN THE 
SERYICE AREA SUPPLYING WATER TO IRRIGATE CROPS, SUCH AS 
THE BARLEY SHOWN BELOW. 
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fhe Paaoche Hater Dlstriet was organlzed. under the laws of 

Californla in $ovenber 1!)0, The district ls situated. ad.Jaeent to the 

$a.n Luls l{ater Bistrict and most sf its land-s are in the northwestern 

part of Fresno County" The center of the digtrict is about ll miles 

west and slightly north of Fresno" The gross area of the d.istrict is 

4OrO7O acres of whleh about 36.ZLO aeres are irigable. Thls district 

also has been reeelving water on a temtrlorary basis and. is negotiating 

for long-tern serviee. fn this case full service initially is to be 

from the Delta-Mend.ota Canal, but the point of d.elivery fray be changed 

to San luis Canal at a later date if that seerrc advantageous " 

The Westlands Water District was formed. in August L)J2 and, is the 

largest of the three d-istrlcts within the service area of the San Luls 

Unit. The d.istrict comprises 399rOOO aeres of land.. Its bound.aries 

extend. about 60 m.ites from Panoehe Water District to the Tul-are Lake 

basin. 0n the west the d.istrlct would. be bounded. by the San Luls Canal 

and. on the east by the trough of the San Joaquin Val-ley. It overlies 

the existing but inactlve Mend.ota lrigation Blstrlct. Such land.s Bs are 

now lrrigated wlthin the d.istrict are supplied. water from d"eep wells. 

This d.istrict earu:ot reeeive water from Central Valley Project because 

of lack of eonveyance faeilitles untl-l alr ad.dition sueh ag San Luis Unlt 

ls eompleted." Upon authorlzation of such additlon, however, negotiations 

for a major share of the water can be started. inrnediately vith Westland.s 

Water District" 
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Previous Stud.ies 

Ehe need. for water to irrigate the arable land"s of the }{est San 

Joaquin has been recognLzed. for nany years. Dr:ring the last BO years 

numerous studies vere prepared by State a.nd Federal ageneies to d.eter­

mine the amount of water that wou-Ld be needed. for the fuII d.evelopment 

of agriculture in the area and to devise plans for fr:rnishing the 

required. water supply. Consideratlon of these stud.ies and other possi­

bilities has led. to development of the plan presented- in this report. 

As early as 18f3, a board of engineers rmder the d-ireetion of the 
1l

t{ar Department made a study of irrigation in Ca}ifornia"z One of the 

eonclusions reached by the board. of engineers was that an iruigation 

water supply needed. for the western sid.e of the San Joaquin Valley, 

eouJd. be imported. by means of long canals. 

In L)L), Col" Robert B" Marshall, Chlef Geographer of the Geologlcal 

Survey, prepared. the nMarshall Plan" for eoord.inated. development of the 

water resourees of the Central Vatley. The plan lnctuded canals for 

irrigation of land.s in the western San Joaquin Valley" 

The t'l,Iarshell Flans caught the imaginatj-on of Californians, and in 

Ip2l the State legistature authorized. investigation of plans for the 

",..conservation, control, storage, d.istribution, and application of all 

the waters of the State. . . n Early results of this investigation were 

c/
published in L923.'J The fp2l report indieated that there was a 

U 	 House Exeeutive fucument No. 2!O, Forty-third. Congress, First 
Session, Mareh 23, LB?+ 
State of Cal.lfornla, Department of Fublic Works, Division of Water 
Resources, Bulletin No. 4 !{ater Resources of California. L923" 

I 
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deficieney in local water on the vest sl-d.e of the San Joaquin valley 

and reconnended t-rrro canals to serve this area. 

During the period LyzL to 1930, the State of California mad"e 

extensi.ve studies to develop a master plan for the utilization of the 

water resources of the State. As a result a report on the $tate Water 

Plan was published Ln L93O.t The report concluded that the vater supply 

in the San Joaquin basj-n vas insufflelent to seet the ultluate water 

requirements in that basin and. that importation of water voul-d. be 

necessary. The $tate Water Plan includ.ed. two canals, and. a series of 

pur4ring plants on the west sid.e of the San Joaquin Yalley which could. 

serve the area considered in thls investigation. Some of the major 

features included. in the $tate Water Plan beca.rne the lnitlal units of 

the Central Yalley FroJect. 

In L)4J the Bureau of Reelanation prepared a comprehenslve plan for 

the Bultiple purpose developnent of the r"rater resources of the Central 
rl 

Valley Sasin"V The stud-ies lead.ing to the for:nulation of this cou­

prehensive plan recognized. the rapid. gfowbh of agrlculture on the west 

side of the Sen Joaquin Valley and the need. for iniportation of a water 

supply" The plan envisioned. bringlng water service to this area by 

utilization sf storage reservoirs and. the Eelta-Mend.ota Canal of the 

l/ State of Cal-ifornLa, Department of Public Works, Division of lfater 
Resor:rces Sulletin No. 2J, Report to legislature of l93l on State 
Fater Plan, 1930" 

V Senate Eocunent 1Il, Eighty-first Congress, First $ession. 
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General Description 

Central VaIIey Project and the construclion of a new storage reservoir, 

a pumping plant, and. a gravity canal on the west sid-e of the San Joaquin 

Valley. This plan was substantially the same as the one proposed in this 

report. 

The need. for water in the western San Joaquin Valley.was re­

emphasized- in a report published- 1n May L95L by the State ldater Resources 

-I

Board.Z The report presented- a plan for serving the west San Joaquin 

Vattey lands by means of a canal from the Sacramento-San Joaquin Delta 

utilizing some of the water regulated by the proposed Oroville Dam on 

the Feather River. Further j-nformation on this plan, wlth the lnclusion 

of San Luis Reservoir as a feature, is given in a report of February 

L955 by the State Department of Public Works.r
6,/ 

Present Stud.ies 

The present lnvestigations were initiated. in f943 vhen the West 

Sid.e Land-ovners Association approached. the Bureau of Reclamation regard"­

ing the possibitities of obtaining water from the Central VaIIey Project " 

A contract was executed on October 27, L9\3, provid,ing for joint financing 

of the investigation by the Associatlon and. the Bureau of Reclamation. 

Hyd.rologic studies, initiated. under this contract, ind.icated. that vater 

supplies that could. be mad.e available from reservoirs created by Shasta 

2/ State of California Water Resources Board-, Report on Feasibility of 
Feather River Project and Sacramento-San Joaquin Delta Diversion 
Projects Proposed as Features of the Califor4ie tr[qlgr !1q41t May L95I 

9l State of California, Department of Public Works, Division of Water 
Resor-rces, Program for Financing and. Constructing the Feather River 
Pro.iect as the Initial Unit of the California Water PIan, February 
-1 Oqq 
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and" Friant Dams, and the Delta-Mendota Canal of the Central Valley 

projeet were not sufficient to provid.e water on a pennanent basis to the 

entire aTeg-. Therefore, it was necessary to explore the possibility of 

provid.ing a supply through the expansion of Central Valley Projeet 

facilities. On expiration of the contract with the West Side Land.o'biners 

Assoeiation, in June 1!44, the Bureau of Reclamation continued general 

stud.ies of this scheme as a part of Central Vatley Basin studies 

A second contract between the Unlted States and. the trfest Sid-e Land-­

owners Association was signed. on I'{ay 13, 1948 and- detailed" field studies 

were started., primarily cqop mapping and ground.-water measurements. In 

August 1948, however, the contract was termj-nated when it became apparent 

that, because of limitations in personnel, the Bureau of Reclamation 

could. not continue the studies in Fiscal Year L)\-9. 

The investigations were resumed. in Fiseal Year lplO and the program 

was carried. to completion of this report. 
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Need. for Supplemental tr{?ter 

As mentioned in chapter I, the acreage developed for irrigation in 

and. ad.jaeent to the San Luis Unit service area increased. from !0rOOO to 

over 4OOTOOO acres d.uring the period. fron L939 to L95O. About 1O percent 

of the increase occurred- in the last two years of this period.. Although 

no crop surveys have been made in the area since L95O, continuing land. 

Ievelling operations give ample evid.ence that new land.s are being brought 

rrnd.er irrigation. Most of the iruigatlon water has come from wells, but 

the ground-water basin has a }ong-terru firrn water supply for only about 

14Br0O0 irrigated. acres. The irrigated. land- in exeess of this amount 

has been maintained. und.er cultivation by using gror.md water which will 

not be replaced- und.er natural conditions. This overd.raft cannot con­

tinue indefinitely, so a supplemental water supply will be need.ed. to 

sustain the irrigated. agriculture which exists now. 

These i.rest sid-e land.s, in common with most of Californiats better 

agrieultural land.s, enjoy many ad.vantages in prod.ucing and marketing 

erops; includ.ing a long growing season, great fertility and an ever­

expand.ing nearby market. In contrast, the nonagricultural potentialities 

of the west side land"s are quite limited-. Consequently the land. owners 

desire to capitalize on their ad"vantages of agricultural prod.uctivity 

with the result that the overd.raft on ground.-water supplies vill be 

further aggravated.. The area's future grovth and- prosperity therefore 

is depend.ent upon the availability of new or supplemental water supplies. 
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Ground-water levels have declined. stead.i-ly as a result of the over­

draft. Between L)\6 and. l!!I the average rate of d.ecline vas 2J feet 

per year. This d.ecline has increased. the amorrnt of pumping energy re­

quired. to raise water through higher lifts and has necessitated frequent 

lowering of prmp bowls. It also has forced aband.onment of many wells. 

This has compound.ed. an alread.y serious situation wherein faih.rres of 

well casings from corrosion d-anage or by l-and. subsidence also necessitate 

frequent well abandonments. The average useful life for a well in the 

service area is about I! years, but some wells fail in five or IO 

years. Since these wells may cost as mueh as $5Orooo to d.ritt and. 

equip, initiation of an irrigation venture requires a substantial 

capltal outlay plus a sufficient reserve to guard. against an untimely 

and. unforseen well failure. As a practical matter the reserves often 

take the form of ad.d.itional wells and. acreage so that a single well 

failure will be less devastating. It appears that these are some of 

the basie reasons for the prevalence of large-scale farming in the area" 

Municipal and. ind.ustrial water also j.s a problem" The municipali­

ties of Avenal and Coalinga have d.ifficulty in obtaining potable d.omestic 

r,'rater" Avena1's supply eomes about lO nil-es by pipeline from wells near 

Kettleman City. Coalinga has local wells which supply water usable for 

sanitary and other d.omestic purposes, but unsuitable for d.rinking. 

Therefore a separate water system has been installed. to d.istribute 

potable water brought in by railroad. tank cars. Both communities hope 
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to obtain water of improved. quality at lower cost frorn the Central 

Valley Project through the San Luis Unit. 

In sumnarlr &n ad.equate d.epend.able supply of supplemental water 

woufd: 

a. Allow continued. eropping of presently irrigated. Iand.; 

b. Facilitate expansion of irrigation to presently non-

irrigated- but fertile land"; 

e. Stabilize ground.-water levels and costs of pumping; 

d.. Red.uce the risks of irrigation farrning in the area; and 

e. Provid.e ad.equate municipal and. industrial water of 

satisfactory quality at reasonable eost. 

Public Interest 

The need for more 'nrater has been expressed in many ways over the 

years by landowners and civlc and governmental agencies in and around-

the service area. Official expressions of interest have been mad.e by 

West Sid.e Land.or,mers Association and. its successor, Westlands Water 

District; Panoche Water District; San luis Water Distriet; City of 

Coalinga; Kern County Chamber of Commercel Los Banos Chamber of Comnercel 

Kettleman City Chamber of Commerce; Avenal Gap Charcber of Commerce; 

Merced. County Planning Commission; and" others. As stated. in chapter I, 

the West Sid.e Land.owners Association contributed. fund.s to investigate 

means of obtaining more water. 
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Relation to Central Valley Proiect 

San Luis Unit is planned. as a.n ad.d.ition to the Central Valley 

Projeet to be coord.inated. fu1ly, both physieall-y and f inaneially, vith the 

existing and authorized. features of the parent project. A simplified. 

pictr-rre of the physical relation of San Luis Unit to the Central Valley 

Project is shor^m in plate 2. By utilizing Central VaIIey Project storage 

and conveyance facllities in lieu of new structu.res, physical integrati-on 

would. minimize the capital expenditr..ire requi-red to bring supplemental 

water to the San Luis Unit service area. By finaneial integration a 

portion of the Central Valley Project power revenues would. be made avail­

able to assist $an,Luis Unit repa;nnent. This plan of d.evelopment for San 

Luis Unit is a part of the comprehensive plan of development for the 

entire Central VaIIey Basin as presented. in Senate Document U-3, Slst 

Congress, lst Session. 

Operation of the Central Valley Proiect 

Major Central Valley Project storage reservoirs lnclude those created. 

by Trinity, Shasta, Folsom and. Friant DamsV to catch and. store surplus 

wintertime flows r:ntil the onset of the irrigation season in the sulnmer 

or to retain water over a series of dry years. Water for irigation is 

released. d.r.rring the sr;mmer groving season when natr,rral streamflow 1s 

inad.equate to meet the d.emand.. Part of the irrigation water released 

LJ 	Shasta and. Friant Dams are existing Central Valley Projeet features;

 
Folsom Dam on the American River now is nearing eompletion; and

 
Trinity Bam has been authorized for construction"
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from Trinity, Shasta, and. Folsom reservoirs ls used in the Sacra,nento 

Valley and. part flows to the northern ed.ge of the Saera,mento-San Joaquin 

Delta. From there the Delta Cross-Channel conveys this released water, 

as supplemented. by sr:rptuses 1n the Eetta, to the intake of the fraey 

Pr:mping Plant at the southern ed.ge of the Delta. The Tracy Punrping 

Plant l-ifts lt into the lelta-Mend.ota Canal whieh eonveys it to l-and.s 

along the canal and. to Mend.ota FooL At this polnt it is released. to 

the San Joaquin Rlver for the we of downstream irrlgatlon in exchange 

for San Joaquin flows that can be stored in Friant Reservoir. Water thus 
a 

stored" at Frlant is then released into ]iladera and. Friant-Kern Canals for 

irigatlon on the east side of the San Joaquin Valley. 

Operation of $an Luis Unit 

The proposed operatlng prineiple of San l,uis Unit stens f::om three 

characteristj-cs of the Central Yalley ProJeet operatlon just d.escribed". 

First, the Central Valley ProJect reservoirs in conjunction with exist­

ing privately and. other publlcly-or,rned. reservoirs cannot control the 

wintertlme n:noff from Central Valley streams cornpletely, and large 

surplus flows continue to niasie to the Faelfic Ocean each winter. $eeond, 

these surplus flows occur in the winter and. early spring when there ls 

little desarrd for irrigation water and., hence, little use for Tracy 

Funping Plant and. Felta-Mendota Canal. fhird., before reaching the 

&Itarportions of the surplus water are available for generating energy 

at Central Valley Project hyd.roelectric plants at a time when other 

project pumping load-s are low. 
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Under the plan of development proposed for San Luis Unit portions 

of the wintertiue surplus vater will be pi.mped. from the Delta by Traey 

Pumping Plant and. earried. by the Detta-Mend.ota Canal to a point near the 

head. of the service area. Because of the simultaneous availability of 

the surplus water, the puqring plarrt and. eanal- capacities, and the 

electric energy, the Central Valley Project will be able to deliver this 

water w"ith existing and. authorized faeilities. Water rights problems 

woul-d. be mini-n-i-zed. since surplus water vou.Id. be diverted. from the Delta" 

These facts are the elements of the proposed. plan of developnent. 

lt{ost of the water will be available on}y d.r:ring the winter a"nd. 

early spring months when irrigation denands are l-ow. Diverted. r,rater 

wi]-l be delivered. from the Delta-Mend-ota Canal at about elevation l7l 

while projeet tantls range in elevation from about 2OO feet to \85 feet. 

Consequently it will be necessary to provid.e reregulatory storage and 

add.itional pumping before the surplus water ean be usable to meet irri­

gation demand.s on the San Luis Unit" It also will be neeessary to eon­

vey and d-istribute the water to all parts of the service area in such a 

manner as to alfow continued. use of ground. water to the extent of the 

se.fe yield-. Storage and eonveyaJr.ce of the water after it leaves the 

Delta-Mend-ota Oanal wil]- be a fr:netion of San Luis Unit features. 

San Luis Unit Features 

The locations of features of San Luls Unit are shown on nlate 2. 

Inport water for the San Luis Unit worrld. leave the Delta-Mendota Canaf 
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near Los Banos and enter the intake chanael of the proposed San Luis 

Puraping Plant. The pur4ling plant, with an intake water surface elevation 

of IJI feet, and an installed. capaeity af L)).OOO horsepower would- lift 

the water either into the $an luis Canal at elevation 350 or into San 

Luis Reservoir r,rhere the water slrrface elevation will vary from 305 to 

450 feet. 

San Luis Reservoir would. be fornred by an eartMill da.n across San 

Luis Creek about 12 miles west of Los Banos " The dam vould have a 

structural height of about 320 feet and. a erest length of 1.4 mites. 

Four saddle d"ans also would. be required-. The reservoir r,rould have a 

capacity of ITOOOrOOO aere-feet; covering arl area, at naximum capacity, 

of IOrlO0 acres" 

San Luis Canal lrouLd extend lOil miles from San Luis Reservoir to 

Kettleman City and. d.lversion to laterals would. be made at frequent lnter­

vals starting 20 miles from the reservoir" Capacity of the canal would" 

vary from 6rBOO cubic feet per second at its head. to 700 eubic feet per 

second- at the end.. fhe water surfaee elevation would vary from 350 feet 

at the head. of the eanal to 3I5 feet at its terminus near Kettleman City. 

About J6 miles from the reservoir: San Luis Canal would deliver 

water to the intake channel of Pleasant Valley Punping Plant. This 

pumping plant would. have an installed capaclty of l2rOO0 horseporier and. 

would" Iift water from elevation 325 and, d.eliver it into Pleasant Valley 

Canal at elevation 452. This canal would. have an initial capacity of 

600 cubic feet per seeond. and. a Length of about 20 niles " 
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It has been considered. that d.istribution of water from the cane.Is 

would- be accomplished. by closed. eoncrete pipe systems. Turnouts for 

these pipes woul-d. be provid.ed. about every tvo niles along San Luis and. 

Pleasant Yalley Canals. 0n the d.ownhill sid.e of the eanals, gravity 

flow would. be possible, but above the eanals, prxtrps wou-Id. be required. 

Under projeet eonditions an estinated 537 vells would be required 

to fr:rnish ground water. Initially this water probably would. come from 

existing wells. Since these wells have an average useful life of only 

LJ years, replacement rsells would. be needed. These replacements and 

all subsequent replaeement wells coul-d. be d.rilled. ad.jacent to the pipe 

distribution system laterals to faeilitate the d.elivery of ground. water. 

ft has been estinated. that und.er project cond.itions the ground.­

water level would. make a sloi* reeovery and finally stabilize with an 

average lift of about ZJO feet. This may ereate a general d.rainage 

problem along the lover, or eastern, ed"ge of the service area and 

perhaps in a few isolated. spots elser^rhere. It appears probable, too, 

that this d.rainage rnrater may be of such poor quality that it will have 

to be removed. from the area. 0onsequentLyt a system of tile d.rains 

has been assumed for an area of 96.000 acres along the eastern edge of 

the area. These d.rains would enpty into an i.ntereeptor drain which 

would eonvey the water llJ niles to the Delta for disposal. 

In ad.d.ition to the foregoing units, other miseellaneous but none­

theless important works would. be required. Among these are the 
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electric faclllties need.ed. to transrnit Central Valley Projeet power from 

the existing Tracy Switehyard. ts San Luis Unit puaps; floodways and. flood" 

retention basins to eonfine storu runoff concentrated. to an otherwige 

d.a,maging degree by canal cross-d.ralnage structr:res; and" ffiseellaneous 

general property required- for pernanent operatlon of the project. 

tr{ater $erviee Frovided. 

San Luis Unlt would. deliver 112501000 aere-feet of water annually 

to the head. of the San Luls Canal To this would. be add.ed. 540r00O acre-

feet of ground water to be pr:mped. from wells each year" It ts estlmated. 

that annuatly lr543ro0o aere-feet voul-d- be used for irrigation, 22t6OA 

acre-feet for municipal and. ind.ustrial use, L7t\OO acre-feet for farm­

stead. uses, and. the remainder will be lost in eonveyance. In about one 

year out of lO, on the average, the import supply would. be d.eficient by 

about !O pereent, but the use of ground. water would. limit the overall 

irrigation deficiency to about 33 percent" fn all other years the anotrnts 

ind.icated. above would be delivered.. 

.San f,uis Service Area 

' The irrigated. area of the $an Inris unit would. contain about 

45Br5OO iruigable aeres. The western bound.ary of the serviee area would. 

be elevatfon 485 as far south as the Pleasant Valley Canalr and, from 

there it would. average 455 feet in elevation, the grade of the Pleasant 

{alley eanal. The easterR bound"ary of the proposed. servlee area is an 

irregular line representing the eastern edge of the better quallty soils. 

l 
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Before constructlon begias ninor modlfieatLong in these serviee ares 

bound.aries vould. be posslble, but the irigable acreage to be served now 

earunot be lncreased beeause of water supply linitatlons. Ehe eerviee 

area bormdary is sho$-n on plate l. 
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As a basis for d"etermining the number of acres in the serviee area 

which actually ruill be cropped, the characteristics of the land.s were 

consid.ered. and. the l-and.s classified. accord.ing to their suitability for 

irrigation. Some of the gross area clagsified. nrust be used for road.s, 

and other noncrop purposes, and a small portion is unsuitable for eropping" 

The aereage vhich would. not be available for cropplng has been estimated. 

and" subtracted. from the gross acreage of the service avea, to find. the 

prod.uctive acreage for which rater j-s to be supplied.. This prod.ucti-ve 

acreage is estincated. to Ue 44OrOOO acres. These topics are d.iscussed. in 

this chapter. 

Characteristics of the Soils 

Most of the lands of the San Luis Divlsion occupy the gently sloping, 

eoaleseing alluvial fans laid. d.ou.n by creeks emerging from the Coast 

Range. Sediments on these fans have been d"erived fron calcareous and 

gypsiferous shales, sand"stones, and. eonglomerates" The resulting soils 

eontain vari-able amounts of soluble salts, principally sulfates. fn 

general, the higher parts of the fans are occupied. by med.ium textured. 

sed.iments" Lower on the fans are finer textured. sediments ln whieh 

slight amounts of the rniater soluble salts have aeer:nulated. AJ-ong the 

outer ed.ges of the fans and. 1n the i.nterfan areas fine textured. sed.iments 

have been d.eposited. and. salts have aecr:mulated. ln uoderate amounts. fn 

small areas near the foothills more r.rndufating topography exists a.nd. old. 

erosion gurfaces are exposed.. 
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Land. Classification 

The Land. classlfication survey consid.ered. such factors as soil, 

topogsaphy, d.rainage, and the resul-tant effeets upon crop ad.aptability, 

yields, and cost of prod.uctlon. As previously mentioned, rtueh of the 

proposed service area has been developed. to irrigation farmjng. Thust 

resufts of operating experienee were avallable for reference i-n eom­

pleting the land. classi-fication" Ad.d.itional basie infornation used. in 

the l-and" classification survey included.: 

a" A detailed. soil survey of the Coalinga area made by the 

United. States Department of furiculture and. University of 

0allfornla in L943. 

b " A soll survey of the Mendota area rnade by the Divislon of 

Soils, University of California and. Division of Soil Surveyt 

United States Department of furicufture in fp4f and" L)\2; 

e, A soll survey of the l,os Sanos area made by the Division 

of Soils, University of Callfornia end the Bureau of Flant 

Industry, United. States Department of furieulture in L939; 

d." A soil survey of lti-ngs County nad.e by the Division of 

Soils, U:riversity of galifornla and Bureau of Plant Industry, 

Urrited States Departuent of Agrieultr.rre in 1!lB; and 

e. A reconnaissance l-and. elassification survey mad.e by the 

Bureau of Beclamation in l-943 and. Lgl+l+, embraeing most of the 

land.s involved in the service area of San Luis Unit" 
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Ad.d"itional field surveys and sa,npli-ng, some as recently as L952t 

were mad"e to locate the lines segregating land" classes to the prescribed. 

d.egree of accuracy. Mapping of the area hias accomplished. on ratioed. 

enlargements of the f95O Prod.uetion Marketing Ad.ministration aeriaf 

photographs of the area on a sca]e of 1:151840, or one ineh equals lrJ20 

feet. Inasmuch as uniforn land. elasses oceur in relatively large tracts, 

thls seale was consid.ered. of sufflcient aceuracy to d.elineate ad-equately 

d.etail-s of signifieance in the land classification deteradnation. 

During the course of the ctassifieation, the land-s of the serviee 

area vere segregated. into three elasses aeeording to their d.egree of 

suitability for irrigated. agricultr.re. The factors of soil, topography, 

and. d.rainage for class I land.s are favorable to high yields of a wide 

variety of climatically-ad.apted. crops with relatively low produetion 

costs. class 2 land"s reflect moderately lover yield.s, slightly 

restricted. crop ad-aptability, inereased production eosts or a con­

bination of these limitations" Class J tand.s, while suitable for 

lrrigation, reflect more severely the linitations outlined. above " Land-s 

with characteristics unsuited for irigation agrieulture were d.esignated" 

as class 6. In general, the elass I land.s are on the higher parts of 

the fans where the med.ium textrrred. sediments have been d"eposited." The 

class 2 land.s are lower on the fans where slight arnounts of salts have 

aeeumulated. or vher,e fine sed.iments have been d.eposited.. Class J land.s 

are on the outer ed.ge of the fans where fine textured sediments have 
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been d.eposited. and. salts accrmulated. in moderate amorrnts, and. also in 

a few areas of rougher micro-relief near the foothills. Table t 

srxnmarj-zes the land. classification speelfications used. in the Bureau of 

Reclanation survey. The following. tabutation presents acreages by land. 

classes for the service area and. plate J, "La.nd. Ctassification" ind-icates 

the location of the l-and. by elasses: 

aClass I Class 2 Class 3 UIASS O 

Total
Category Acr- 1_ Acres 1_ Acres 3- Acres ft_ Acres 

Gross area L))raoo 4o.r 23lrOOo )+5"6 64rooo Lz.9 2rOOO 0.4 495rooo 

Prod-uctive Land. 

Not all the land surface of San Luis Uhit can be d.evoted to crops. 

A portion of it wouJ-d be need-ed. for sueh purposes as roads, build.ings, 

and fences, and some of it ls chemically or topographieally r.rnsuitable 

for cropping. Consequently, the gross service area must be red.uced. by 

the amount of this unavailable or rrnsuitabl-e land. to obtain the number 

of acres that aetually can be eropped." This is the productive Land.. 

Table 2 sunmarizes the lrrigable and prod.uetive acreages for the area 

involved. i-n the proposed San Luis lhit. 0f the 44OrO0O productive 

acres, lBOr0OO, (4t percent), is estimated. to be elass 1; 2OlrOOO, (46 

percent), class 2; 57.OOO, (t3 percent), class J. 
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EXPLANATION SCALE OF MILES 

10 
1 

ClOSS 

Suitable for sustained high production of ony climatically 
adapfed crop with minimum cost of management . UNITED STATES 

DEPARTMENT OF THE INTERIOR 
Slightly less productive, adapted to fewer crops, and more BUREAU OF RECLAMATION 
difficult and costly to manage because of slight to moderate 
limitations in soil, topography, or drainage . CENTRAL VALLEY PROJECT - ULTIMATE PLAN 

WEST SAN JOAQUIN DIV. - SAN LUIS UNIT - CALIF. 
:3 Restricted productivity, reQuiring difficult and costly management 

because of moderate to severe limitations. LAND CLASSIFICATION 

c=J Unsu itable for irrigated cropping because of e.treme6 
limitations in soil, topography, or drainage. 

JULY 7,1954 805-208-25 
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Land. characteristic Class I Class 2 Class 3 

Soll-s 
Texture 

Depth: 
To sand., gravel, 
or cobble 

To shale, raw soil 

Sand.y loam to friable f,oamy sand. to permeable-- clay loan clay 

36" of fine sand.y loam 2)+" of sand.y loam
\2" of sand.y loam JOt' of loamy sand. 

Fine sand" to slowly
perueable clay 

l-2" of loamy sand. 
24" of fine sand. 

from shale or 
similar material 60" )+2" ?nrr 
To compact $orizon
Alkalinitys/ 
, Surface 

Sub-soiL 
Deep sub-soi1 

Salinity 
Surface 

)+Btt ^Lll 

pH usually less than 8.J pH usually less than B.J 
pH usually less than 8.) pH usually less than p.0 
pH usually less than 8.!- pll usually less than p"4 

Total- salts less than TotaL salts less than 

L6" 

pH usually less than on 
pH usually less than olI 
pH usually less than 9.6 

Total sal-ts l-ess than 

Sub-soiL 
o"2/, o "5%
Total salts less than Total salts Less than 

o.B% 
Total salts less than 

o"2% o.5% L.oo% 

iiropes 
Topography 

-Smooth slopes of B$ in Sqooth slopes up to -- \$ general gradient" field. size tracts slop-
Field. size tracts slop- ing in the same plane,
ing in the same pfane. broken slopes of 46. 

Smooth slopes up to L2$ 
in field si-ze tracts slop­
ing in the sarne plane; 
rougher slopes l-ess than 
B%. 

Surface Minor amounts of 
Ieveling not to exceed. 
$!O per acre at 'present 
prices " Cost of cl-ear-
ing snall. 

Mod.erate leveling and 
grad"ing costing $5C-$foO 
per acre at present
prlces. Mod.erate cost 
of clearing. 

Heavy leveling and grad.ing
costing $Z:-$rlO per acre 
at present "prices. Expen­
si-ve but feasible clearing" 

Table I. --Land. cl-assification specifications 

San Luis Unit Sheet L of 2 

L' 

H

\o
N 
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Table l-. --Land cl-assification specifications	 

San Luis Unit	 Sheet 2 of 2 

Land. characteristic Class I Class 2	 Class f 
Drainage

Soil and topography No farm d.rainage require- Some farn d.rainage will Farm d.rainage in mod.erate 
ment is anticipated.	 be required. but cost amounts will be required..

will be reasonabl-e. The cost of supplying this
j.s ex'pensive but feasible. 

Class I 
Land.s having highly saLine soils of l-ow permeability. 

Cless 6 
Rough, broken land.s with shalLow soil, arainageways bnd isolated hiLls 

" 

H 

B p 
il Black al-kali is not an extensive problem in the area. Where observed., these specifications 

were used." 
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Table 2.--Derivation of irrigable and productive aereages

 

San Luis Unlt

 

AereageItem 

\96,r:z\Gross area 

Less 

Net class 6 (nonagrieultr-rral ) L,924 
Present miscellaneous 

nonagricultr.:ral 5ro0o 

o,yz+TotaI 

4B9,aooArable land. 

Less: 

Expeeted. inerease in nonagricultr:ral land 
other than farnrsteads, farm roads, and 

30r740farm d.itches 

458,460Irrigable land-

Less: 

Expected. area in farmsteads 9rOO.O 
r. AanExpected. area in farrrt road.s 

Expected. area in farm ditches 3,860 

rB,)+60TotaI 

44oroooProductive land 
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CEAPIER TV
 

I{AIER SUPPLY 

This chapter discusses local ground"-water supplies, estimated" 

futr:re water requirements for Ean .Luis Unlt, and. the way in whieh these 

requirements would. be met by an imported. water supply; as r+iell as power 

supplies required. for pr:mping, and. water rights. 

Groirnd. Water 

Ground-water basin.--Practieally all of the present water supply 

in the $an Luis Untt serviee area comes from growrd water. The growrd.­

water reservoir will eontinue to be an fuportant source of water rrnder, 

project cond.itions. Thls ground.-water reservoir comprises an accumulation 

of variably pervious sediments with a maxinr:m thickness of nearly 31000 

feet. fhe water-bearlng sed.isents of the reservoir oeeur in coalescing 

alluvial fans laid. dolrn pred-ominantly by Coast Range streams" $ome 

sed.iments from the Sierra Nevad.a were r"rashed westerly fieyond. the present 

valley axls and. are interlayered vith Coast Bange-d.erived alluvium at 

eonsiderable depth beneath the floor of the San Joaquin Valley" The 

Coast Ra,rrge type sed.lnents are nostly flne-textured and. ill-sorted- and 

thus yield less grormd water than those from the Sierra Nevad.a which are 

mainly welf-sorted and. coarse materials. 

A relatively impervious layer called the Coreoran elay occurs at 

depths of 2OO to BOO feet below the surface. This lake-bed deposit 

effectualty d.ivld.es the ground-r'rater reservoir into two d.istinct parts.' 

a deep basin and a shallow basin" The shallow basin is oeeupied. ehiefly 
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by Coast Range sed.iments with a pred.ominanee of interconnected. pervious 

bed.s and. is essentiatly unconfined, $lerran-derived- sed.i-meats, below 

the eoreoran clay, are major aquifers in hyd.rologie continuity with 

aquifers und.erlying the east slde of the $an Joaquin Valley. Water in 

the d.eep basin is confined uader artesian head"" 

Hel1s"--The wells that tap the ground-vater basin are d.riJ-led. 

almost excl-usively by rotary method.s to d.epths of Ir50O or 2rOO0 feet" 

They are completely cased. ari.d. gravel-paeked.. Casings generally are 

perforated. from IOO to 2OO feet above the Corcoran clay to the -nreJ-lrs 

bottom" In this n€ulner both the shal.low and. deep gror.ind.-water zones 

are tapped" Eleetrically d.riven pumps operated by IOO to 300 horse­

power units produee water at a rate of from J-rOOO to 2rO0O gallons per 

mlnute" Often an individual well is utilized. to irrigate areas as large 

as an entire section (540 aeres)" The electrie service charges make 

it generally more economical to operate these large punps as nearly 

conti-nuously as possible " 

Recharge.--The ground.-water basin i-s recharged by seepage from 

west sid.e streanrflor,rs, subflow from the east si-de of tbe valley and. 

return flows from irrigation within the San Luis Unit. RainfalJ­

usually is so fight that it does not penetrate beyond. the root zone in 

significant quantity to recharge the ground.-water basin" It is esti­

mated Lhat J2TOOO acre-feet annually, or approximately !0 pereent, of 

the total runoff of vest side streams tributary to the San Luis Unit 
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percolates to ground water" Other recharge, a,nounting on the average to 

about 18lr000 aere-feet annually is avaj-lable as deep und.erground. flow 

from the east side" Therefore, about 2I3r0OO aere-feet is the long-term 

average ar:nual grorrnd.-weter supply from strean seepage and subsurfaee 

lnflow to the San Luis Unit area" Beturn flow fros present irrigation 

in the area ls not considered in this estimate of recharge because such 

flow 1s almost wholly from pr:rnped gror:nd. water and therefore is not new 

water ad.d.ed. to the ground.-r+ater regervoir" An auxillary factor in the 

recharge estirnate is that this quantity of water can be eonsumptively 

used annualty at relatively stabitized" pumping levels within the San Luis 

and. eontrlbutory east-side areas " 

Present overdraft"--Water levels in the San Luis area have dropped. 

nore or less continuously since heavy lrrigation began" This is illus­

trated" in plate h" In 1!ll the average pump lift was about 20! feet. 

$r the begiru:.lng o:f L)J2 it had lowered to about 423 feet " The decline 

beca.lae steeper d-iring the later years of the period, and it averaged. 

about 25 feet, per year between L)\6 and, L95L" Thls d.ecline is due to 

the continued exploitation of the ground-water resource faster than it 

"urr T replaeed.. The annual ground.-water withdrawal was approximately 

ITOOO'OOO aere-feet d.rging the 195O-!I season, of which perhaps TO0,OOO 

acre-feet was eonsuffptively used." 

$a,fe yleld.--Three factors limit the d.esirable long-teru rate of 

withd.rawal from a ground.-water basj-n" Ehese are: the recharge; the 
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cost of punping; and. the quality of the water. the greatest perennlal­

net withd.raval that ean be made without exceeding any of the linits 

iuposed. by these factors ls called. the safe yleld." 

The present average natural reeharge to the San Luis Unit is 

approximately 21lr000 acre-feet per year" This eqr:als an allowable 

gross putrpage of eB4rOOO acre-feet per year if an assueed. 2) percent 

of the puupage pereolates to ground water again as an irrigation loss. 

The gross pumpa,ge has exceeded this allowable flgure by a greater and 

greater margln since L9+2-1rl. It is because of this that the puqrlng 

lifts have been increasing stead.ily over the serviee area and probably 

in the eontributory east-side areas" The anount of pumping, the m:mber 

of r^rells, and. the irrigated- acreage have al-l been inereasingo despite 

the fact that the increasing puqling lifts have meant increasing costs. 

Thus the econorsle cost-llmit has not been reached, for pumplng as yet, 

nor has the lirnit of quality been reached beeause, even though generally 

poor, the r+ater quality has been eonstant regardlees of the amormt 

punped. per year" Eowever, this d.oes not mean tbat the present rate of 

pumping ean be maintained. indefinitely; lt cannot because there Is far 

more rlrater extracted anmrally than ls replaced- (reeharged). fhis ground.­

water Hminlng*t r.roul-d. lower levels not only in the San Luis Unit area but 

also in ad.jacent areas so as to force a reduetion ln pumplng and ln 

irrigated. areas usi-ng ground water" Consequently, the sa,fe yleld. rrnder 

nonproject cond.itisns is much less than present uge or about 2131000 

aere-feet per year. 
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Und.er project cond.itlons imported. water will be available in 

greater quantity, with better quality: md at a cheaper price than will 

most vell vater. Consequently, ground-water withd.ravals will clecrease, 

recharge from irrigation losses will increase, and. water levels will 

begin to recover" This reeovery must be controlled- at proper levels by 

punrys or by drains, i-f necessary, to avoid a serious drainage problem 

along the lower ed.ge of the service area. Control by pumps will be 

aid.ed. by the fact that as the purp lifts dee::ease, wells will becone 

relativefy more eeonorcical and the better wells in the lower portions of 

the alluvial fans will probably provide water more eheaply than the 

works of the 8an Luis Unit. The result of this comblnation of physical 

and eeonomic factors will be to stabilize pi.imp lifts at some lesser 

fignre than the more-than-4OO-foot average which prevailed- in L95O'5L, 

Probably the new level will be near 2JO feet, although the unpred-ictable 

eeonomic faetor as well as new demands on the ground-r^rater reservoir in 

ad.jacent areas influence this long-term ayerage pump lift and cause a 

J-ow aecuracy ln any such forecast" 

with a level of zra feet instead- of the present average lift of 

over 4OO feet, it has been assuraed. that the und.erflow from the east side 

of the San Joaquin Yaltey of about lBlrOOO acre-feet per year night be 

maintained.. This appears likely because und.er proiect cond.itions, 

puraping on the west sid.e will be coneentrated. near the eastern ed.ge of 

the service area, whlch is expected. to maintain largely the hyd.raulie 
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grad.ient from east of the valley trough in its present state even though 

the piezometrie sr.rrface will rise over most of the gerviee area west of 

the punping concentration" In ad.dltion, for the peri-od L93849 through 

L9)+LJ+2, annual pumpage averaged. about 2TOroOO aere-feet rrrith an 

apparently stabilized. average pumping leve1 of about 2lO feet. Water-

level fluctuations on the east side of the San Joaquin YaIIey wiII 

influence the gror.ind.-water grad.ient and thus the underflow to the San 

Luis Unit; however, such eond.itions cannot be a^ntieipated at present" 

In view of the above consid.erations, the und.erflow has been assumed to 

reuain the same under project conditions as it was und.er lplo-1l con­

d.itions. fn other words, the sa.fe yield und.er project conditions has 

been estinated. as 2IJrOOO acre-feet plus that portion of the imported 

water which wiJ-l reaeh ground-water purcping zones as an irrigation loss. 

An estimated.25 percent of the irrigation water pereolates past the 

root zone and. reaches the grorrnd.-water reservoir. Und.er projeet con­

d-itions this irrigation return flor* from imported. surfaee-water plus 

the recoverable portions of the eanal and. d.istribution system losses 

will be about 454rOOO acre-feet a year" Therefore, the total estimated. 

ground--water recharge from all sources und.er project conditions will be 

about 667,OOO acre-feet. 

Bischarge und.er projeet eond.itions"--In an integrated. operation tbe 

diseharge from the ground.-water basin by wells and. by drains wil-I 

approximate recharge under projeet conditions" The estiuated. usable 
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well d.ischarge will amorrnt to about 540rOOO acre-feet annually" The 

remaining d.ischarge of t2Jr00O acre-feet wil-! be accomplished. princlpally 

by d.rains along the eastern edge of the service ar:ea, This drainage 

wlll serve two purposes: (f) it will lower the water table whieh other­

wise ul-timately might stand- in the root zone or on the surface near the 

lower end. of the service area, ana (e) ft wiff remove water of poorer 

quatity and thus maintain an overall acceptable quality of ground water 

and. soils. Mueh of the gror:.nd. vater in use now is of poor quality 

beeause of high sod.l-ue or boron content. The d.rains will be used" 

generally in the interfen areas of tight soils along the eastern side 

of the gervice area where the sal-ine content of the drain water may be 

especially high. It is not expected that the drains will be need.ed for 

the first several years of project operation nor will there be a simul­

taneous need for the d.rains along alJ- the servlce areat but rather the 

need. will d.evelop gfadr.:a1ly aecord.lng to the rate at whieh ground-water 

Ievels rise in the lower (eastern) ptrt of the servlce area. 

Water Requirements und-er Proiect Cond.itions 

Water requirements for the San l,uis Unit conslst of agrieultural 

water needed for full irrigation development of the project service 

area, includ-ing d.omestic vater for both existing farmsteads and those 

which will be establlshed, and rnunielpal and industrial water for nearby 

muniei-palities and. ind.ustrtal development" Conveyanee and d.lstribution 

system losses are eonsld-ered also as a part of the total Lrater 

requirenents. 
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The annual crop eonsumptive use requirement for water in the $an 

Luis serviee area was estirnated. to be 1r2l4rO0O acre-feet for 44O,OOO 

prod-uctive acres as shown in table J. fhis value is based on the pro­

jected. crop pattern und.er full developnent outlined. in ehapter VI. The 

erop irrigation requirement for the 6an Luis Unit area amouats to 

1r125rOOO acre-feet per yea.r and is tbe anount of water which must be 

supplied- to meet the consumptive use requirement mentioned above a^fter 

allowance is mad.e for the precipitation falling directly on the area. 

$tudies by the Br:reau of Reelamation based. on Corps of Engineer,s isohyetal 

charts and Heather Sureau rainfall records ind,icate that under full 

d.evelopment, an average annual quantity of BBT0OO acre-feet of water from 

precipitation witl be effeetively used. by crops in the San Luis Unit. 

The arnount of r+ater applied- to the land. nust be larger than the 

erop consumptive use requirenent because of applieation logses. Br:reau 

of Recla,mation stud-ies which considered. such factors as soil texture, 

soiL profile characteristics, irrigation frequenctrr and duration, land. 

slope, and irrigatorts skill ind.icate that und.er cond.itions of fuJ-l 

developraent, 4lTrOOO acre-feet in exeess of erop consrruptive use voul-d. 

be applied. d.r:ring each irrigation season. 0f this amount 31rOO0 acre-

feet would be nonbenefi-cial consumptive use by veed.s and other non­

cornmereial plants groving along fence ror"rs and. in turn rolrs. The 

remainder percolates belov the plant root zone and. is subjeet to 

recoyery by pumping from ground. water" 
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fable 3.--Net eonsqmptive use bv croPF 
wrd.er conditions of full development 

San luis Unit 

Unit 
consr:mptive 

Area 
(acres 

Cotton 2.\2 132rOOO 

Alfalfa 3 "47 BBrooo 

Irrlgated. g3ain and. hay 1 tq 4Ilrooo 

Irrigated. pasture 3.87 4\rooo 

Deeid.uous fruits and grapes 2.5\ 22 |OOO 

-r .tAField. erops 66 rooo 

Truck crops 2.24 BB,ooor 
TotaI 440r000 

'2. (oAverage 

Consumptive 

3r9r0oo 

3O5r000 

5r,oao 

ITOrO0O 

56,OAO 

tr5rooo 

193r000 

r ar l, nnaL )E L+ tiJlJ\J 

Exclud.es d.ouble-eropped area of 44rOOO acres. 

+IIr l 
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Based on e:cperience in the service area of the Friant-Kern Canal, 

the net d.elivery requirement for farmstead. use in the Sa.n Luis Unit was 

estimated to be 171400 acre-feet a.nnually. Distribution system losses 

in the San Luis Uni-t service area was estimated. at approxinately five 

percent of the canalsid.e supply. This value was based. on a concrete 

pipe d.istribution system in lrhich seepage and. operational losses wilt be 

small. 

The total annual water requirement of tr665rOOO acre-feet at 

canalside results from the ad.d-ition of the crop irrigation requirement 

(l-rl:e6rooo aere-feet) tne farn application losses (4r7rooo acre-feet) 

the farmstead use (f7r4OO acre-feet), ttre mrnicipal and industrial 

requirement (ZZ16OO acre-feet), md a d.istribution system loss al-lowance 

(B3rooo acre-feet). 

San Lui-s Canal will have an estimated. eonveyanee loss equal to 1O 

pereent of the water supplied. at the eanal headworks. This value 

eonsists of four percent seepage loss plus six percent wasteway and. 

operational losses. Since 5)+OrOO0 aere-feet i*ill be pr.mped. directly 

from ground water into the d.istribution systern, only li,he L.L26rOOO acre-

feet eanalsid.e requirement rsill be d.elivered. through the San tuis Canal 

each year at full development. A canal loss of l2SrOOO acre-feet ad.d.ed. 

lo L.L26.OOO acre-feet results in an annual import water requlrement of 

lr25IrOOO aere-feet at the San Luis Canal headworks. The d.etails of 

water fJ-or.r in a typieal year are illustrated. on plate )" Since the 
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values given in plate J are for a tytrrical year, they d.iffer slightly 

from average values given later in this ehapter. 

As mentioned. above, the total requirenent for munieipal and. ind.ustrial 

water from projeet sources is estimated" as 221600 acre-feet annually. 

This projected. water requirement eomprises 181600 aere-feet of mrnicipal 

water and. )+rOOO aere-feet of industrial rrater. The rurnicipal requirement 

under cond.itions of full development is based on an assumed per eapi-ta 

eonsrmptlon of ZlJ gaLLons per d-ay for estinated. urban and rural nonfarm 

populations of 29.BAO and. lOrJOO respeetively. The basis for the popu-

Lation figures is extrrlained in chapter VfI. The ind"ustrial water re­

quirement represents present consr:mpti-on in the Avenal and. Coalinga oil 

f ield"s 

Project Water Supply 

Central Valley Project.--The basic features of the Central Valley 

Project consldered- in San Luis water supply stud.ies include those which 

are at present elther existlng, under construction, or are presently 

authorized for construction. The existing featr:res ineluded are: 

Shasta Dam and Fowerplant, Keswick Eam and Powerplant, Tracy Pr:mping 

Flant, Delta-Mend.ota Canal, Contra Costa Canal., Delta-Cross Channel, 

Friant Dam, Madera Canal, Frlant-Kern Cana1, and" other ninor facilities. 

The features presently und.er eonstruction are: Folsom Dam and Power-

plant, Nimbus Da.m and. Powerplant, Sacranento Canals Unit, and the SIy 

Park Unit. Al1 of the featr:res listed as under construction, except 

the $aera,mento Oanals Unit, are nearing compleiion. 
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Authorized features included. in the stud.ies were the features of 

the Trinity River Bivision consistJ-ng.of : Trinity Dan a.nd. Powerplant 

with an assr:med reservoir capacity of 215001000 acre-feet., Lewiston, Dam 

and Powerplant, Towerhouse Diversion Dam and Powerplant, Matheson 

Powerplant, and. approxinately IJ miles of transbasin tunnel. 

In ad.d.ition to the features of the San l,uls Unit previously 

d.eseribed. in ehapter IT, allowances Lrere made in the stud-ies for the 

following possible future d.evelopments: Folsom North Canal, Folsom South 

CanaL, and the Folsom Suburban Area Cond.uit " Also includ.ed. in the 

studies was the effect on the Central Valley Project water supply of 

existi-ng and potential future d.evelopments on the folloving strea,ms: 

$tony and Putah Creek, Kings, Anerican, Mokelunne, and. Tuolomne Rivers. 

O'perational crj-terj-a.--The operation of the Central Valley Project 

includ.lng the Trinity River Dlvision is based- on the concept of basin­

wid-e lntegration. This eoncept has been adopted so as to increase the 

irrigation yleJ-d. by eoord.inating as far as possible the operati-ons of 

the units of the project and thus provid.lng the greatest possible 

utitization of water resources. With thj-s eoncept the project will be 

operated to meet requirements for imigation, municipal and. ind.ustrial 

uses, flood. control, navlgation, salinity control, fish and waterfowl 

protection and pover prod.uction. 

Surplus.Delta outffow to the ocean.--The coord.inated- reservoir 

operation stud.ies of the Central Yalley Projeet, ineluding the llrinity 

Biver Division, show that even d.r.rring the d.riest years consid.erable 
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Non rdcovaroble Conol loss 4,OOOoc. ft
Evopototion loss 5O,OOOoc. ft. 

Uouacovero blePLEASANT VALLEY CANAL Losses from 50,OOO oc. f t 
dislribution systam 

83,OOO oc. lt 
Punpdd by Pleosont Vollcy 

l43,OOO oc.ft. , 
Racovaroble os ground-uotar rechorgc 

33,OOO oc. ft 

Formsteod, municipol,

ond induslriol use
ConsumptiraNonrecoveroble Conol losses deliveries 309OO oc. ft96,OOO oc' f t. 4O,OOO oc. f ,, 

Releosad from Son Luis Reservoir to Son Luis *Recovcrobte 
Conol 7 56,OOO oc. f t. os ground-toler rachorga 

IO,OOO oc. ft 

Agricult u ra I Crop irrigotion requiramenl 
daliveries t,t26,OOO oc. ft.

Delivarad to distribution system t,543,OOO oc.ft
from Son Luis Cono I 

Pumped d iracl ly 988,OOO oc. ft 
into Son LuiE Conol 

* conol-tosses Consumplive by nccds 
495,OOO oc. ft. fecoveroble os J I,OOO oc. ft 

groun d- vo terPumped into Son Luis Reservoir 
racno f g e806,OOO oc. ft. 
24,OOO oc. ft 

R.covercbla os ground-Yotcr rcchorgc
Pumped by Son Luis 3 86,OOO oc. f tDelto - Mandolo Conol losses Pumping Plont

222,OOO ac. ft l,3Ol,OOO oc. ft 

Pumped from.oll ground­

uoter bod i es. 
54O,OOO oc.ft 

(Averogo lif t 250 ft) 

Delivered to 
 
Mandoto Pool 
 
868,OOOoc ft. 
 

Poor quolity toler temovad 
 
from shollou woter body 
 
mainly by droins ond corried 
 
lo dallo for disposol 
 GROVND_WATER RECHAR6 Et27,OOO oc..ft.

Delivered olong Delto-Mendoto Conol 
NATU RAL PRO,] ECTJ 7 3 ,OOO oc. ft 
 

Frcm eosl side From uesl sida 
 
Son Jooguin gon Jooquin 
 

Tolal ground-Hoter dischorge Vol I ey Volley From.project losses 

667,OOO oc. ft. I 8l ,OOO oc. f t. 32,OOO oc. f t 4 54,OOO oc. tt. 


GROUNO WATERPumpad ot Trocy 
 
2,764,OOO oc. ft 
 

NOTE; fhis diogrom srrolvs onnuol quontilias of 
UNITED STATESnoter for typical. nondeficienl yeors. DEPARTM ENT OF THE I NTERIOR

BUREAU OF RECLAMATION 
o CENTRAL VAL L EY PROJEGT - ULTIMATE PLAN^o o5R o WEST SAN JOAQUIN DIV.-SAN LUIS UNIT-CALIE9; oxo o o5q WATERFLOW IN TYPICAL YEARojN n 

SCALE IN ACRE : FEET 
DE LTA 

805- 208- r3 

0F0 9688!2 
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amou.nts of surplus water are wasted. to the oeean" The magnitude of this 

wastage varies from about 2rOOOrO00 acre-feet in t92Lr to over 2JTOOOTOOO 

acre-feet ln 1938 

The sr.rrpluses, rrrhich are derived. principally fron unregulated. aeere­

tions belor,r the various dams, cannot be utilized. on a flrm yield basis, 

as they occur, beeause they are ordinarlly avallable only when lrrigation 

dernands are snall. As was explained. previously 1n ehapter II, the vater 

supply for the San I"uis Unit ls derived principally from these surpluses. 

Plate 6 shows the effeet of the San L,uis Unit on Detta sr:rplus flows. 

Utilization of Delta-Mend.ota Canal.--The Delta-Mendota Canal is an 

important featr.ire in the operation of both the Central Valley Project 

and. the San Luls Unit. Und.er the operatlon of the Central Valley Project, 

includ.lng the Trinity fiiver Division, the canal will be required to 

deliver r+rater in exchimge for San Joaquin River flows and for the Delta­

Mend.ota Canal servlce area, a,u,ounting to approximately 113161000 acre-

feet per year. With the San Luis Unlt lncludedi the canal still is re­

qutred. to meet these eonmitments a4d. 1n ad.d.ition., deliver an average 

Lr257rOA0 acre-feet per year to the San Luis prmps for the San Luis Unit. 

This rritl be aeeonplished by using the conveyance eapacity of the Delta­

Mend.ota Carral to transport San Luls water d.r.rring months when irrigation 

along the Belta-ldend.ota Canal and San Joaquln River d.oes not demand. the 

fuJ-l eapacity of the canal. Thus, the ad.d.ition of the San Luis Unit 
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inereases the utilizaLLon of this existing project feature. Plate 5 

sho,ws the effect of the San Luis Unit on the Delta-Mendota CanaL 

Operation of San Luis Reservoir"--The add.ition of the San Luis 

Unit to the Central Vatley Project will furnish sufficient offstrea,m 

reguJ-ation to Delta surpluses to perrnit utilization of a large amount 

of the surplus water of the Delta on a normal flrm irrigati-on 

d.istribution. Regulation will be acconplished. by punrping sr:rplus flows 

into San Luis Unit via the existing ftraey Pumping Plant and. Delta-

Mendota Canal and. the proposed San Luis Pumping Plant. Whenever the 

San Luis water delivered to the San luis ptxrrps coineides with the 

irrigation dema.nd, the water witl be pwnped. d.lrectly into the San Luis 

Canal rather than into the reservoir. The water applled. d.irectly will 

amorm.t to an average of 471rOOO acre-feet trer yeali crl' approximately one-

third. of the average Lr297 rOOO acre-feet per year to be d"elivered to the 

gan Luis punps via the Delta-l{end-ota Canal. The remainLng 826.00O acre-

feet per year witl be stored in the reservolr for later use " The values 

of LrZ)Jr0OO acre-feet and 826.OOO acre-feet include 4OTOOO acre-feet 

to meet San Joaquin Vatley d.emand.s as explained" in the next paragraph. 

Plate 7 shows the amourrts punped. d.1rect1y into the San Luis Canal and 

the amounts purnped. into the reservoir" The San Luis pilnps also will 

serve to relift an average annual 77.OOO acre-feet released. from San 

Luis Reservoir when'the water surface is below the gravity outlet to 

the San Luis Canal. 
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In ad.d.itlon to regulating surplus flows, which are within the 

d.elivery capaeity of the Detta-Mendota Canal, San Luis Reservoir provides 

ad.ded flexibility to the system. This is aceomplished. by tr:ansferring 

stored. water from Shasta and Fofson Beservoirs to San Luis d.uring periods 

when accord.lng to historieal nrnoff eharaeteristies, the vater vould. 

likely be lost by spilling if retained in Shasta or Folsom. If neeessary, 

the water thus transferred. can be released from $an f,uis Reservoir to 

meet San Joaquin Valley demands normally net by Shasta and. Folson releases. 

Releases of this type appeared- advantageous d.uring two years of the 

twenty-year study, the average annual release belng 4OTOOO acre-feet. 

In terms of a firm vater supply to the San l,riis Unit service area, 

the import water supply wilt furnLsh LrL26r000 acre-feet from the San 

Luis Canal. {his supply is ln ad.dition to 54O,O0O acre-feet per year 

furnished. to the area at canalsj-de from growrd. wa.ter. The total supply 

at canalside nornally available each year to the 8an Luis Unit is then 

tr666rOOO aere-feet. The aloolints of water from all sources for the San 

tuis Unit are shom on plate J. ft was neeessary to take a !O percent 

deficiency ln the import vater supply from Apri.l through October in I93I 

and. 1934 in the operation stud-y. Hovever, the period selected. for stream-

flow analysis, L92.L-4L, contained. aJr urutsuaL J-year d-ry period." Based 

upon precipitation record.s extend.ing over 100 years, the probable long-

term frequeney of the 50 percent deficiencies will be about once in 3O 

years. $ince the supply of ground water will be rmd.irninished-, the overatrI 

irrigatlon deficiency would- be only about JJ percent in these years. 

LAND-302



Water Supply 

Punping of an average 4O9rO0O acre-feet per year from the San Luis 

Canal will be required. to serve all iruigation demand.s in the San f,uis 

Unit above the San Luis Canal exeept for a requirement of I43r000 acre-

feet per year to be pumped to the Fleasant Valley Canal. 

Power 

Central Valley Project power eonsumption.--0peration of the $an 

Luis Unit will requi-re'large anounts of electrie power for pumping. 

This power wilJ- cone from power facilities of the Central Valtey Project. 

Project-use energy requirements of the Central Valley Froject without the 

San Luis Unit total 3BITOOOTOOO kllowatt-hor:rs for the follor,ring major 

uses: Tracy purrys, Contra Costa pumps, Shasta area, arrd- Sacra,urento 

Canals Unit prrups. The San tuis Unit w111 add T}6.000.00O kilowatt-

hours to the punplng requireuents for add.itional pwcping at Traey, San 

l"uis pr;mping to San Luis Reservoir and to San Luis Canal, San Luis 

rellft pr:mping and. Pleasant Valley pi.:nping. 

Central Valley Project power supply.--Power generating faeillties 

of the Central Valley Project including Trinity River Divislon are 

expected to have a ma:<imran eapability of )6)+ .OOO kilowatts red.ueed. by 

losges to BBBTOOO kllowatts at najor load. eenters. With firming support 

furnished by Paeific Gas and. Eleetri-c Conrpany und.er terms of exlstlng 

contracts, the following firm peak load.s could be net, neasured. at loa.d 

eenter: 
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Kilowatts
 

l.lithout $an f"uis With San luis
 

Froject use 113r000 233r000 

9irplus d.epend"able
avallable for com­
mercial sale 

5)+orooo 340rooo 

Total 6j3,ooo ,73,OoO 

fhe remalning non&epend.able peaking eapacity would be usable for 

nonfirn generatlon when water is available and. woul-d. provide ad.d-itional 

revenues. Yalues for average energy utilization eomparable to the above 

values for capaclties are listed. in table 4, 

Water Blghts 

In the operation of the San Luls Unlt, all existing water rights 

wlII be fully recognized and. proteeted. as required. by Fed.eral Reclamation 

laws. Rights to use of water for iruigation_, domestic, and industrlal 

purposes vill be acquired in aecordance with State laws governing the 

appropriatl-on of unappropriated. water for dlversion and benefieial use" 

Since the water supply for the San l*uls Unit will be obtalned from 

sr:rpl-us flows from Central Valley streams avaLlable in the Delta, as 

well as fron water stored. in projeet reservoirs, the Bureau of Recla.niation 

w111, on behalf of the United. States, and. to the extent possible, rood.lfy 

exlsting applleations on file vith the $tate Engineer for Central Ya]-ley 

Project uses as uay be requlred. to inelude the San Luls Unit within the 

seope of the Project end/or file new applications with the State Engineer 

for the appropriatlon of water for use on the San Luis Unit or obtain 
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Table 4.--Central Valley Projeet energy utilization 
rsithout and. r^rith $an luis Unit 

Kilowatt-hor:rs per year 

Without San Luis With San luis 

Eydro generation 3,726,OOO,OOO 3r-e6rooorQoo 

$upport purehases 35OrOO0rOOO 2g0r0oor0oo 

Subtotal l+ro86rooorooo 4rot5rooorooo 

Transmission losses 2glrOOO,O0O 2g3rO00ro00 

I$et for use 3,79r,OOO,AOO 3r723r0001000 

Use 

Project use 3B]-rOOO'0OO trl37rOO0r0OO 

Sale of sr.:rplus: 

Firm 2,52O,OOO TOOO tr 5B0roooro0o 

Nonfirm Bg4rooorooo lr006rO0OrOOO 

Total use 3rT95rO0Or00O 3r723r000rOOO 
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assi-gments of applications fil-ed. by others for use of water on this 

area. In ad.d.ition, an applleation for off-stream storage in San Luis 

Reservoir and diversion and use of surplus San Luis Creek flows will be 

filed- by the Bureau of Recfanation inmed.iately after Fed-eral authorization 

of the San Luis Unit. These filings are necessary to conform with State 

requirements. 

fhe $tate Fepartment of Finance has filed. four applications to 

appropriate unappropriated. water with the State Division of Water 

Resonrces, trrro in L927 and two in L)JL. in connection with the Staters 

Feather River Froject. the service area of this Project includ.es the 

San luis Unit area. Other apptications also have been filed. for the 

use of water on thls area by the Kings River Water Conservation Distriet 

and. the Westland"s Water District. 

o
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CHAHTER V 

DESIGN$ AI{E ESTI},IAIES 

The estisrated- constructlon cost of the features requlred" for the San 

Luis Unit vere deteralned- from detailed. estinates based. on prelininary 

deslgns. Faetors rela.tlng to topegsaFhL geologyl hyd'rology, speclal 

d-eslgn and. eonstruetion problems and- operatiorutl requlrenents were csn­

sid.ered. d.urlng the pretrnra.tlon of these deslgns and eost estinates " Ehe 

construetlon eosts were based. on prices prevalling in Janr:ary L95\t which 

are about the sa.ue, or sllghtly 1-or*er than, present priees' 

IvIaJtg g,nd surleyg 

Nlaps and survey igfornatlon by the Geological Sqrvey, Army Map 

Servlce, Coast and Geodetlc Survey and. photography aval.l-a,ble from the 

Departnent of Agrleulture provlded. a, va,luable base for the cond-uct of 

the planning stud-ies, 

Tlre area ls eovered- by publisbed. topographle qr.radrangle uaps of tbe 

Creologieal Swvey at seales of 1:311680 havlng a !-foot contour interval. 

The field- napping was done bet'ween L9L9 a,nd, f933 with a rera.pplng progra& 

of the area lnitiated. by the Survey d.t:rlng tine L955-1956 period. The 

clv1lian ed.ition of the Aroy }dap $erviee (tzZ5OrOOO scale) shad-ed- relief 

serles rl€tps, as published. by the GeoJ-ogical Survey, provid.es an exeellent 

general rnap of the projeet and- reLa.ted" d.rainage area'. The Coast and' 

Geodetic $urvey has conducted extensive vertical control surveys ln the 

aTe&, relevellng most of the ofder lirres 1n the }ast eight years. 
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Horizontal and. vertical eontrol establj.shed- by the Coast and Geod.etle 

Survey has served- as a base for add.lttonal surveys by the Bureau. San Luis 

:d.c.ne site topo$aptry was taken by plane table method.s in 1944 dt a scale of 

or:e inch : 2OO feet vlth 5 foot contours. The reservolr site was napped­

fn 19+6 under contraet by aer1a1 photogramuetrle methods, on a seale of 

one ineh = 4OO feet with a contour interval of l0 feet. Under the sa,ue 

contract the San Luls Pumping Plant l-ntake area and the first 25 niles of 

the San Luls Canal vere fiapped at a scale of one ineh = 2OO feet and. a eon-

tour interval of 5 feet. 

Aerlal photographs from the napping eontracts were available for the 

reservolr a;r.eat the pump l-ntake, and the flrst reaeh of the eanal to the 

Fresno-Merced- County llne. The seale of the photographs of the reservoir 

area was 1:12r0OO and. of the canal striprl:2}$rOO0. Photographie eoverage 

of the service area and. ad-jacent land.s, procured from the Department of 

Agrlculture flights in 1p!0, provid.ed. the base for erop srrfl land- classl-fi­

catlon surveys and- were val-r.ra,ble in our geology, grouad r.rater and. d-raina.ge 

stritLies .

 

Geol,oey of the-€an Luls Unit Features

 

Exploratlon.--The structures of this projeet will- be l-ocated. both on 

"bedrock" and yal-ley alluvlum. The geologie investlgation lnc}:d.ed- geologie 

mapping, d.rllling, and exarnining preliminer,ry eore hol-es a,t San Luls p66 

slte, d.rilling and- stud.ylng exploratory holes at possible sites for the 

San Luls Pum1>ing Plant and. sampli-ng and. elassifieation of constructlon 

materials in the proposed- San Luis Regervolr. South of mj-J-e 18, San Luls 
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Canal,and- attend.ant struetures wi1l be located on valley alluvium for whieh 

soils surveys were made 

Atthough aetive faults are not known in the area the presently aetive 

San And"reas rift lies a few miles west, and- the Ortigalita thrust, active 

in the iecent past, is closer to the west" It is possible that severe 

earthqr:akes nay be fett at any of the stfucture sites. In ad-d-ition to 

seismic activity appreciable land- subsid.enee has been noted over wlde areas. 

This subsidence appears to be continuous ln rnany areas. However, construc­

tibn and. operation of the proposed. projeet is entirely practical vlth res­

peet to the geologie factors. 

San Luis Dam. --The found"ation at the site is ad-equate for an earthfil-l­

dam.. Bedrock is steeply tilted-, competent sand-stone, conglomerate and. shale. 

Depth to bed.rock in the stream section probably is BO feet or more. Sand.y 

or silty clays are prominent in the al-luviaI fill as shovn by the eonstruc­

tion uaterial-s investigation. Estinrates of fowrd.ation condltions are sub­

stantiaied. by exa.mination of cores from eleven test holes at the sites of 

the main and- sadd-Ie d.ams. 

All embanlslent naterial-s for a zoned earth da.m ean be obtained within 

four niles of the da.m site and. mostly from within the reservoir site. Gravel 

suitable for the outer zone nay be in short supply in the reservoir ar.ea 

but is abund.ant LO miles south in the Los Banos Creek val]ey. Some of the 

Los Banos Creek gravels presently are being exploited. as concrete aggregates. 

San Luis Pumpin:g F]ant and. Punp Canal.--The proposed. pumping plant 

loeatlon is underlain by unconsolid.ated. al-Iuvlum. For.rnd-atlon testing vilI 

be required. for speeific site infornation. 
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The pump canal- probably ean be located. in analluvial-filled- ehannel 

where exeavation would. be eoruton. 

San f,uis Canal and. service area.--From the reservoir southward. to 

mile 18, the San Luis Canal will traverse the lower slopes of foothills 

irnderlain by lenticular sandstone, siltstone, shale and- conglomerate bed-s. 

fhese bed-s d.ip steeply eastward and. are overlain by varying a.rnounts of 

weathered bedroek, soi1, and lerrace alluvium" Rock exeavatlon probably 

rril1 be less than !O percent. 

The Los Banos and. Ortigalita Creek siphons can be located. on sandstone 

beds with good. found.ation properties. 

Beyond- nile 18, the eanal will traverse unconsolid-ated- sediments, 

where all excavation will be conmon. A few tests ind-icate that highly 

plastie expansive elays are not wid.espread along the canal line but some 

of the heavy textured materials, prominent in the interfan areas , nely prove 

to be of these tSrpes. 

Some sections of the canal will be 1n impervious soils and. may require 

only comtrncted. earth linings or perhaps will not require any lining. Ben­

tonite for possible earth lining is available from loca1 d.eposits. Proved 

sourees of eoncrete aggregate are avail-able near the San Lu-is Canal head-

and terminus. Unproved. d.eposits between may shorten hauls consid-erably. 

Otrmline diatomaceous shales are abund-ant in the nearby foothills and. may 

be suitable for pozzoLan if conerete add.itives are d-esired. l,ocally, 

water supply will be a problem. 
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Pleasailt Val-ley Pumping Plant and- Canal.--Ihe proposed. Pleasant 

Valley Pr.irrping Plant slte is und-erlain by uneonsolid.ated. sediments whose 

specific found.ation properties wilJ. have to be determined" by testing. 

The proposed. canal- traverses loose to friable sediments in whieh 

excavation is elassified- as conmon. Construetion naterials for Pleasant 

Valley Pumplng Plant and- Canal ean be obtalned- from the sources cited 

above for other featr.lres. 

Design and Construetion Problems 

AccessibilitL. --San Luis Darn and- Punping Plant are l-ocated- approximately 

twelve miles west of Los Banos, and about eleven and- one-half miles south­

west of Volta. Aceess to railroad load.ing faeilities in these two towns 

is by State Highway LJZ, an excellent, all weather, trtro lane, primary high­

way. The varj-ous reaches of the San Luis Canal, the Pleasant Val-ley Canal 

and. the interceptor drain, though not parall-eled by existing roads, are 

erossed by Coirnty and. State highways whieh provide aecess to railroad 

faellities available in various cornmunities in the area. Construction 

road.s along the eanal- and- d"rain berms, which vould- serve also as operating 

road-s upon completion of the rrnit, would provide access and haul routes 

for aIl of the aetivities required- for buitd.ing these features" The 

Pleasant Valley Pumping Plant will be located. ad.jaeent to the Coalinga 

Road- which j-nterseets State Highway JJ approxinately four and'one-hal-f 

miles'from the nlant site. 
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Rights-of-way.--Virtually alJ- of the l-and-s that would. be acquired. for 

eonstructi-on of the features of the San Luis lhit are presently d-eveloped-. 

Hovever, only about 40 percent of these l-and"s are irrigated- and very few 

farn build-ings or improvements are located in the areas that wiJ-l need to 

be acquired-. Thus the purchase of the required rights-of-way should not 

present any special problems. The existlng State Highway L52 traversing 

the San Luis Reservoir area wilJ- have to be relocated- for approximately 

eight mlles in order that the route can be carried along the reservoir rj-m 

above the naximuit vater line. A telephone line approximatel-y paralleling 

this hightray also will require reloeation" It vifl be necessary to con­

struct brid-ges to provid-e canal crossi-ngs for existing State and- County 

highuays and- for existing and- proposed. farm roads. 

Design flood.s.--The adopted- spillway d-esign flood- for San Luis Creek 

at the San Luis Dam site has an estiuated. instantaneous peak of 20rOO0 

cubic feet per second. and- a two and- one-half day vohme of a6rBOO aere-feet. 

Housing and. corulunity facilitigs.--There are several exlsting cornmuni­

ties and- towns ln the area within reasonable eommuti-ng d-istanee of the 

proposed" projeet r+orks " I{ousing facillties in these settlements, however, 

are generally very liroited. or eJ-se are nonexistent" The utilization of 

the houslng facllities which are available in the larger centers of popu­

lation in the vieinity vould- involve exeessive travel d.istances. It will 

be necessary to provide a construetion eamp in the vieinity of San Luis 

Darn and. possibly one or two snaller calnps along the San Luis Canal-. Per­

manent head-qtrarters facilities at San Luis Da.rc, and- subhead-guarters 
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facilities at the Pleasant Valley Prmping Plant will need. to be provid.ed­

for operatl-on and. naintenance of the San Luis Unit, with perhaps a fev' 

houses for d.itchriders along the eana1. 

Special Problems 

Subsid.enee.--Periodj-c releveling of the loench nark system in the 

vicinlty of the proposed San Luis Unlt ind.icates that the areas through 

whlch features would be constructed. southerly from the Merced-Fresno 

County trine have subsid-ed." Eight feet of subsid.enee has been observed 

ss a loealized- rnaximr:n about three miles east of the eanal llne near 

Panoche Creek and- lesser announts nearer the canal line. The eight-foot 

subsi.denee has occurred d-uring a seven-year period. There are not suf ­

ficient data avai-lable to d.etermine if thls subsid.ence is due to consoli­

d-ation of the surface soils from irrigation, to the withd.rarral of under­

ground. water, or to a geologieal shift of the ar€as" In order to includ.e 

a reasonable allowance for further subsid.enee nhieh nay occur after the 

San Luls Unit is in operation, a for.rr-foot increase in eanal bank height 

above that norual-J-y used rras provid-ed- through subsid-ence areas. As an 

add.itional safety factor, the cost of preconstrueting the found-ations for 

the najor canal structures and the eost to eover future modifications to 

meet future subsidenee was incl-uded- in the feasibitity estimates. Further 

stud.ies and investigations of possible continui-ng future l-and. subsi-dence 

wiII be needed to provide infornation on nethod.s.of treatnent to be ad.opted. 

for eonstruction d-esigns . 
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Dralnage.--Solls,of the area vhieh wlll be served by the San Luis Unit 

contain salts vhich wil]- be d.issolved- and. carried- by the percolating water 

i-nto the soils in the lorrer parts of the servi-ce area" If left undrained 

evaporatlon and transpiration of the pereolating waters would. eoneentrate 

tlre salts and nake these soils unsuitable for lrrigation use" The construc­

tlon of a drainage system will lor^rer the ground-water table and prevent the 

eoaeentratlon of salts. Sl"nee the norroal surryrer flows in the natural drain­

age channels and. rivers are insuffieient to adequately dilute the sallne 

naste saters uhleh would. be d.iseharged. by the drains, eventually it will be 

nee€ssary to provide facilities for d-lsposing of these vaters. Carrying 

the flows to the Saera,mento-San Joaquin Delta, as assumed. in this deslgn, 

is one nethod of effeeting this disposal" Other method"s involving coneen­

tratlon and. d-eposition of salts nEry prove feasible. Ilovever, brief stud-ies 

indleate the disposal of deposits would involve ad-d.ed" operation and nain­

tenanee costs. 

Flood.s.--F1ood. flows passing through the spillvay of San l,uis Reservolr 

rrould- be d.lseharged. lnto San Luis Creek" The creek has suffleient eapaclty 

to hand-le the antielpated. releages" Strearos crossing the San Luis Canal in 

the uptrer reaehes north of the Merced.-Fresno Cormty line also have adequate 

ehannel eatrmcity to earry away flood flows" Streans south of the Mereed-

Fresno County line generally do not have adeqr:ate channel capacity. Land­

1evel1ng operations and na,tural d.eposition of sedj:nent have obliterated 

natrrral channels almost conpletely" I ajor fJ-ood. flows from the d-rainageways 
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would submerge land-s in the proposed. service areas und"er existing 

condltions. Since, und.er ultimate d.evelopment-of these service areas 

many farm homes and comparrativety smal-l farms are anticipated., floodways 

have been d.esigned. to j.nsure protection against loss of lives and. property" 

Sed.imentation.--An estimated. S,OOO acre-feet of sediment vould­

aceumulate in San Luis Reservoir d-r:ring the first IOO years of operation. 

Most of it would. be d.eposited. near the head. of the reservolr, but some of 

it probably will be carried" to the extreme bottom of the pool near the 

da,m. Consequen|Ly, a dead. storage space of 2rOOO acre-feet has been 

provid.ed.. In the case of San Luis Canb.I it d.oes not appear that sed.iment 

will present a serious problern. Water released" from San Luis Reservoir 

r-e.l I w sed i ment -f ree ^ Ra.sed ooerating exlerience ofshould. be practiealty sediment-free. Based- onon operating experie 

the Delta-Mendota Canal, water pumped. d.ireetly into San Luis Canal also 

witl be free of sedirnent. Natural d"rainageways crossing the canal may 

carry some sed.iment, but since only the smallest of these will empty into 

San Luis Canal without pond.ing there shoutd. be very little sed.i-ment from 

this source. Consequently no special precautions have been taken in the 

canal d.esign to care for sediment. 

Mosquito control.--Unusual mosquito control problems are not expected-

to arise as a result of operatlon of the San Luis Unit. Some pond.ing of 

flood- flows from natural d.ra,inages and vaste releases from the eanals vill 

be required. It is 11kely, however, that since the fill slopes of the pond. 

d.ikes will be relatively steep and tfre water surface will- be d.rawn d.or,m 
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falrly rapid-ly, eond.itions eond.uclve !o large mosquito prod-uction wiJ.l not 

exist 1n these pond-ing areas. Some minor pond.ing of storm water along the 

outsid-e base of the canal banks nay occur in areas between canal inlet 

drains or culverts. It is anticitrnted. that the eontrol of these potentlal 

mosquito breeding areas can be carried- on as a norual operational function. 

Since a closed tile d.rain system is proposed- for d-rainage of the serviee 

area, there should- be no need- for carrying on mosquito abatement aetivities 

during operation of this feature" The open intereeptor'drain earrying the 

wastes from the elosed- drain system would prsvid.e for hand.ling such flovs 

at veJ-ocities suffleiently great to retard. mosquito prod-uetion. 

Dravdo'wn di.rring the irrigation season should inhibit mosqulto 

breeding within San Luis Reservoir Measr:res reeonmend-ed- by the Public" 

Eeal-th Serviee, United- States Departnent of Health, Ed.ucation and- Welfare 

for prevention of oosquito breed.ing includ.e: (1) clearing of the reservoir 

slte; (2) uaking any resid.ual pond.ing areas and- narginal pools within 

the zone of reservoir fluctuations sel-f-d-raining; (3) nalntaining a ege­

tatlon-free shoreline; (h) eUmirating vegetative grow-bh in shallow water 

areas; and. (5) eonstruetlng borrow pits to be self-d.raining, if they are 

not to be trnrmanently lnund-dted-. 

!4ain Storage and Conveyanee Features 

San T,uis Dam and.Reservoir.--A reservoj-r at the San Luis slte having 

a eatrncity of IrO00rOO0 acre-feet will require the eonstruetlon of a nain 

d.am across San Luis Creek and- for.r'sadd-1e dams on the rim of the reservoi-r. 
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A11 of the d.ams would have a crest elevation of 459 feet and woul-d- be 

earthfill. For the ultinate d.evelopment of the San Joaquin Valley, 

ad-d.itional west sj-d.e storage eapacity would. be required.. At that time, 

it would be possible to increase the storage ln the San truis Reservoir to 

2rO00,O0O acre-feet. The embanlcnent zones therefore vould- be arranged- to 

faeilitate the raising of the filJ- at some future d.ate to provid.e a reser­

voir with the larger catrncity. The uain d.an woul-d. have a height above the 

lowest point in the eut-off trench of 320 feet and a crest length of 

approxlmately 71470 feet" The sad.d.le d.ams would- vary in height above 

natural ground. fronr 48 feet to 125 feet and have crest lengths varying 

from 11020 feet to IrJOO feet" At the normaf water surfaee elevation of 

450 feet the reservoir would have a eapacity of ITOOOTOOO aere-feet. At 

the minimr:m water sr:rface elevation of 2BO feet the reservoir eapacity 

rould. be 21000 aere-feet. 

The spillway would- be l-ocated. through a sad-d.Ie on the left rim of the 

reservoir. It would be of the ehute type with the ungated, emergency 

overflor,r erest set at elevation 452.e. This is the elevation to which the 

reservoir would rise if the entire spillway d"esign ffood. were taken into 

storage at a time when the r^rater sirrface r^ras at elevatlon 4lO feet at the 

beginnlng of the flood-" The flood. woul-d be evacr:ated from the reservoir 

over a period- of five d-ays through an opening below the emergency crest. 

Flows through the opening would. be controlled" by a top seal rad.ial gate 

and. vould. d.ischarge into the spill-vay ehute" In the event of the oecur­

renee of a second. d-esign storm before the first storm has been evacuated­
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from the reservolr, excess flood flows would- be d-isebarged- over the emer­

gency crest of the spi11way. Ultlnately when the reservoir capacity is 

i.nereased., lt lrilL be neeessary to abandon the initial spillway and. provid-e 

a suitable repl-aeeuent strueture at a higher elevation. 

Water r+ould- be pumped into and. released from San Luis Reservoir through 

the outlet works located. under the right abutment of the d.arn. Initially, 

these sutlet faeilitles would include a trashrack structure, a gate chambert 

a valve house, four l!-foot insid.e d-la,meter circular conerete conduits 

betveen the trashrack st?ueture and the gate cha.mber, and four 2o-foot 

inside diarneter horseshoe conerete cond-uits between the gate chanber and 

the d.o$nstream toe of the d.a.n" fhree ll-foot insid-e dia.rneter steel con­

d.uits vould. be housed 1n the 2O-foot borseshoe conduits to camy the water 

from the gate chamber to the valve house. For the uJ-timate reservoir of 

2TOOOTOOO aere-feet, the eapacity of the outlet faeilities would be in­

ereased. by the lnstall-a.tion of a for:rth l5-foot inside dia,meter steef con-

d.uit between the gate cha:nber and the yalve house. The general details 

of San Luis Da.m and appgrtenant structr:res are shovn on plate B. 

San Luis ?trmplng Plant and. Intake ChanneL --San Luis Pr:mping Plant 

would" be a fulty enclosed concrete structure )OO feet long, 53 feet wid.e 

and. BO feet high. It wou-ld. house six pr:mping units each eapahle of deliver­

ing BfO cubie feet per second at 2J0 feet of head. and two units each capable 

of deliverlng 75Q cuble feet per second at l8h feet of head".' Under rated. 

cond.ltlons, ma.si6q6 d-ischarge from these pumps vould Ue 4186O eubic feet 

LAND-302



I )1 Dom "8" 
rr ---Axis of SOddl:50~ 

;;p Crest EI.459.0. 

o '_ Axis of SOddle9 ) 
Dam "A" 
C,est EI. 459.0 

000 

~ 

PLA~ 
.OLI0~,-L~~____·~r_____·~r_____'~2r 

SCALE OF FEET 

~--Axis of dom 

AxiS of dom< 

/ 

\ 
\ 
) 

Crest of dom EI. 459.0 , 

( 
(Oullet conduit­ _ 

.... ­ .."'_..... ­ ......-... ............ 

---Outlet works 
intake structure 

A-a ""[---- Il Spillwoy .Jl ) 
! ,- C,est EI. 459.0 

Max. W S.EI. 452_.2~',!,)=""",~ 

~~~.p 
z.oo 
o 
;::.. 
j 
w300 

TroshraCk~\ 

200 

" EI. 280..0 

SADDLE DAM 'A" SADDLE DAM '8" SADDLE DAM 'e" 

,,-Valve house 
I...-Original ground lint 

Slope 0.0.05-/ 
.... , ....., .... \ 

''-'-...cuf-off collars of 20' ctrs . "'-~Pipe piers on 60 ' etrs. 
\ / \ 

" 3-/5'-0" /0 stesl pifJ6 'EI269.0 : 

4-180" Butterfly valves } 

PROFILE ALONG € OF OUTLET WORKS 

SCALE OF FEET 

,, 
...L5'I­

r,-AXiS of dam t Il Cut-off trench 

-25~ , ~.r40'",-Guard roil 
Max . W S. EI.452.2--_., , :: : "'~ -Cros' EI 459.0 

Nor. WS. EI. 45o.0-~ ~ 5-~ : "/.._t~ . 
31'1--", - .­__ --Seodin g on 12" of 'opsoil 

'..._ --6" Stripping 

Assumed sound rock line __... /'-...>-.,......;;,i'­,~R"iW.._,_ , 
r-70'-~ --3 x3 Grout cap 

MAXIMUM SECTION ABOVE STREAMBED 

100 50 a 100 200 
I I I I 

SCALE OF FEET 

Crest of dam and saddle dams EI. 459.0 , 

works conduit 

MAIN DAM 

PROFILE ON ~ OF CUT-OFF TRENCH 
400 0 400 800 

I I I I I I I 

SCALE OF FEET 

, 
\-Axis of Saddle Dam "ON 

Crest EI.459.0. 

.... ~~ 
~"~""'----"-"-"""""""-"'-"'---'--"'J' 

PLATE 8 

I 1"5'-0", 0 Steel pipe 
:.c---­ 5 2'-1" ----t­ 4J'-/f' .---~ 

HALF-SECTION HALF-SECTION 
8-8 C-C 

TYPICAL SECTION THROUGH SPILLWAY CHUTE 

z 
o 
~400 

~ 
~350 

,.0 

SAODL£ DAM '0" 

10 20 

10 
I 

o 10 
I! I ! 

SCALE OF FEET 

20 
I 

SPI LLWAY DISCHARGE 100 CFS

• 50 60 70 80 90 

Nor. WS.EI.450.0 -, ,-Max. WS EI. 452.2 
I,OOO,~Oo. A~ \ 

I ( 1,026,800 A F 

~- -- ­ --- ­

100 

- ~ 

....,.--­ >, S . . 1 ~/.... PI'('4IOY discharge 

~ -­ ,..-/-
capDL--­V­ ~ 

Area-_-:>­~ 
V 

~ 
t.------­

/' -~ Min. W S. EI. 280.0 

V 

100 

10 

200 

20 

...L ,;.uuu A. t 

400 ~ 600 700 
RESERVOIR CAPACITY 1000 A.F. 
40 50 60 70 
RESERVOIR AREA 100 ACRES 

800 

80 

AREA - CAPACITY ­ DISCHARGE CURVES 

REFERENCE DRAWING 484-208-13 

1,000,000 ACRE - FEET RESERVOIR CAPACITY 

UNITED STAnS 
OEPARTMENT OF THE INTERIOR 

BUREAU OF RECLAMATION 

CENTRAL VALLEY PROJECT - ULTIMATE PLAN 

WEST SAN JOAOUIN DIV. - SAN LUIS UNIT- CALIF. 

SAN LUIS DAM 

1­

900 1000 

90 100 

805-208-18 

'80 

'.0 

"0 

.20 
 

..0 

400 
 

300 
 

200 
 

100 
 

JUNE 1954 

_______OriginOI ground line", Spillway 

/ -Assumed -;~1in8---.i__ 

~, 

""­ -------------­

000 

SECTION A- A 
20 0 20 40 200 
 
I J I I I I I 
 

SCA LE OF FEET 

01'0 968642 
 

LAND-302



Designs and Estimates 

per second to San Luis Reservoir and lrlOO eubic feet per second to San Luis 

Canal or a totaL of 61350 cllcie feet per second. However, with San Luis 

Reservoir full the head- on the larger units would be lncreased to 2Bl- feet 

and- the maximum d.ischarge into the reservoir from the six larger pumps 

woul-d- tre Zrl+6O eubic feet per second. Under this cond-ition the rnaximurn 

total d"iseharge to San T,uis Reservoir and- Canal- would be 3:p6O cubic feet 

per second. The units would- eonsist of vertical vol-ute punps d.riven by 

vertical slmchronous eleetric motors" The six larger motors would- be rated 

at 26r!00 horsepover eaeh, and. the two srnaller motors wouf-d- be rated- at 

20rOOO horsepower each. 

Water woul-d. be lifted. from an intake ehannel, approximately llrOOO 

feet long, leading from the existing Delta Mendota Canal at Station 1014+20 

and woufd be d.ischarged. through four l5-foot insid.e d.iarneter steel discharge 

lines to San luis Reservolr and San Luis Canal. The d"ischarge lines would 

be so arranged that all pumps eouJ-d- d-ischarge either to San Luis Reservoir 

or to San Luis Canal or to both at the same time. A return line would be 

provid.ed. for fl-ow of vater from San Luis Reservoir to the intake canal. 

This return line woul-d. be used. for oecasional return of water to Delta-

Mendota Canal and. for d-elivery of water to San Luis Canal from the reservoir 

r.rhen reservoi-r water surfaces would be belov San Luis Canaf water surface. 

For d.el-ivery to San Luis Canal from the low reservoir, water could- thus be 

pumped in a norrnal manner from the intake canal. The eleetric energy 

required. to drive the pr:nrps woul-d. be obtalned- from the Central Va1ley 

Project at 2lOr0OO vol-ts. A switchyard- at the pumping plant would reduce 
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the voltage to that required. to drlve the punps and. for transmission to 

other punping plants of the project. Plate p illustrates the type of 

pumping plant structure contemplated. 

Pleasant Val-l-ey Pr:mping Plant and. Intake Channel. --Pleasant Valley 

Pr:nping Plant would. lift water from an inlet ctrannel approxinatety 5r5OO 

feet long Lead-ing from San Luis Canal at Station 4O1O+OO and d.ischarge 

it through one !6-inch and- two B4-inch steel d.ischarge lines approxinately 

5r9OO feet Long to the Pleasant Valley Canal. The pr.raping ptant structr:re, 

about 150-feet long, l2 feet wid.e, and. 60 feet high, would. consist of a 

reinforced concrete substructure and a structural- steel and metal walf 

pa.ne1 superstructure. The irnits would- be vertical volute type pr:nps d-riven 

by vertical synchronous electric motors. There would be four units with 

2r5OO horsepower motors, each capable of d-isehargi-ng 125 cubic feet per 

seeond. at a rated- head. of 150 feet. Two other units with 11000 horsepower 

motors would d-ischarge lO cubic feet per second. at a rated. head of 150 feet. 

TLre electric energy required. woufd. be delivered at I15r0O0 volts. A swltch­

yard vould. reduce the voltage to that required. to d-rive the pr:mps. Plate 1O 

shows the general d.etails of the proposed pumping plant structr.r.re. 

San Luis Canal and- Wasteways.--TLre San l,uis Canal, approximately 1Ol+.) 

miles in length, wou1d. eonvey water from San l.,uis Reservoir to the Pleasant 

Valley pump Lift at Canal Station 4OI0+00 and. to the serviee area extend.ing 

from approxirnately Canal Station IIOO+OO (the Merced.-Fresno County line) 

to Station 5510+00 near Kettleman City" As d-esigned, the canal- would. be 

concrete l-ined- for its entire length and would- vary in capacity from 6rBOO 
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cuble feet per second- in the first reaches below San l,uis Reservoir to 

lO0 cubic feet per second- 1n the terrainal reach" The estinated vater needs 

for the initial and- u]-tlnate service areas to be served from San Luis Canal 

would. require eanal capaeities as listed- belotnt: 

Canal reaeh Initlal eapaeiti/ Ultj-nate capacity

 
Mlle to Mlle
 cfs cfs



6rooo 518oo
o to 4: "tr r 
^nn45.4 to 75.9 4 16oo 2sJvv 

75.9 to 89.t5 LrTAO 
 
8g.v to rd+.5 '700 
 

Throughout the first 24"8 miles of San Luis Canal the cost of a canal 

section to accolnmodate the ultimate flows of 6'8OO cubic feet per second 

would be only slightly greater than that for a sectlon to hand.le flows of 

6'OOO cublc feet per second. Thus build.ing the section and structures 1n 

this reach of canal to the ultlmate capaclty initially would. be ad.vantageous 

both frcm construction and economic stand.points. In the eanaf reaeh from 

mil-e 24"8 to mile 45.4, howeveT, a section having conerete lining of 

suffieient height to aecornmod.ate only the initlal capacity of 6;OOO cubic 

feet per second would. be provid.ed." In bd-d.ition bank heights 4 feet greater 

than requlred" for the ultimate capaeity would- be provided." Such construc­

tlon 1s consldered- advj-sable sinee subsidenee, as mentioned previously, is 

expected to oeer:r in this reach of the canal" Raising the conerete lining 

elther to compensate for subsidence or to provid.e canal freeboard ad.equate 

for the ultimate capacity should- be d-eferred until after land. subsidence 

requlrements are established-, probably some years after eanal operation 

begins" From dle 45.4 to nILe \J,9 the eanal section would" provide 
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eonerete tining ad.equate for the initial capaeity of )+r5OO cubic feet per 

second. and- rsould. have bank heights 4 feet greater than required. for the 

u-ltiuate flovs" The eoncrete lining would. be raised wben ultinate capacity 

is needed. Struetwes in al-l of the above noted lengths of the canal would-

be eonstructed. to the ultimate catrmeities, sinee the estirnated savings in 

cost for eonstruetlon to the initiat capaeities lrould not justify the 

deferred. extrrend-itr.rres which woul-d. be required. to replace or enlarge the 

struetures at a later d.ate. For the renaining reaehes of tbe eanaI, struc­

tures and" canal sections would be construeted. which voul-d- accornsodate the 

inLtial capaeities. 

Ir4ajor struetiires along the eanal i-nclud.e siphons und-er the nain d.rainage­

waysi regulating ehecks to rnaintain the protrFr vater elevation in the canal3 

drop and side lnlets to d.rain srnall dralnageways into the eanal; eulverts 

to pa,ss storm nrater und-er the eanal; pump and- gravity turnouts for d.elivery 

of r+ater to the servlee areasi hlghway and. farm brldges; wasternrays to drain 

the eaaal3 reguLa,tlng and. terminal reservoirs to provide greater flexibility 

of operation of the canall fenees and. operating road.s. It wiJ.l be necessary 

to construct eha,nnels to earvy off wapte canal flows in some areas where natu­

ra1 drainage channels have been destroyed" Further, the eentral sloughs and. 

rj-vefsatthe1owerextremityoftheserviceareadonothavesuffieient 

ehannel capaeity to band-le the entire wasteway d.1-scharges concurrently with 

htgh rtrnoffs from Sierra snor{melts. Retention basins loeated ad.jaeent to 

the sloughs erouJ-d. be provid.ed. for hoJ-d.ing the wasteway releases until they 

eould. be sa.fely released. into these central drainageways" Wasteway channel-s 
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Iea&lng from tr:snout points ln the cans,l at $tatlons 2r40O, 4tO0O and lrll0 

to retention bb,sLns would. be provlded.. The first, Panoche Creek Wastewayt 

wsu14 have an earth sectlon wlth eonerete drop structures. It r'rotld- be 

approxiuakfy 8.7 mlles ln length, wlth a capaclty of 6'0O0 cubic feet per 

seeend" It 1reuld d-lscharge into a retestlon ba,sin constructed. adJaeent to 

Freeno Slough. fhe retentlon basin wou-ld" pfovid.e 4r9OO acre-feet of 

storage str)ace for hotd.lng the wastenay releases. The second-, Flve Folnts 

Wastewayy of slellar d.eslgn would. be approxfurately 16 nctles long, vlth a 

capacity of 416OO cubic feet per second. It rrould. d.iseharge into a reten­

tlon basln constructed- ad.jacent to F?esno Slough provid"lng 5t99O acre-feet 

of storage spaee for holding the nasteway releases. The I-ast, Kettleman 

City Wasteway, voui-d. have a eonerete-Ilned- cbannel approxlmately one and 

one-half mll,es long, a catrmcity of 700 eubic feet per second and vould 

d.ischarge l-nto a retentisn basin eonotructed. on La,nds outside the serYice 

area. fhe retentl-on basin woul-d. provlde a storage capacity of 594 a'ere­

feet for holding the va,steray releases, Releases fron the retention 

rEgeryolr nsuld- be caried lnto the lntereeptor draln. flre locatlon of 

the eanal and. general detalts of the struetures a.re shown on pla,tes 1l and-

l?. 

Pieasant Vallev Cana]- and Hasteway.--lfLte Pleasant Ve'tley CanaLy 

approxirnqbfy 1p"5 niles in lengthl wor.r.1d. convey water from the Pleasant 

Vall-ey pr::nrp l-ift to tbe servlce areas along the eanal. Under ultinate 

developnent, munieiSnl r+ater for the clty of Coalinga aLso would" be 

sr:pplied- by the cane,l. The eanal would. be concrete-Iined" for its entire 
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length and. rroufd- he,ye a eatreclty of 600 eubie feet trnr seeond, [he eanal 

nould- te::sinate in a regu-1a.ting reservolr having a storage eapacity of 

5O g,credeet" A 50O asre-foot retention basin nould. be eonstructed. ad-jaceat 

to this regul-a.tlng reservolr for hold.ing vaste$ay releases until they could-

be safely released. lnto the San Luis Cana,l" Sueh flews roul-d be caried ln 

a eonerete-lined. eha,nnel- havlag a capacity of ].OO cublc feet trer seeond 

vhleh lrou1d. lea.d. fros the retention basln ts the San Luls Canal. Generally, 

uajor struetures of the type i-isted- for the San Luis Canal wou-Ld- be provided. 

for the Pleasant yallef Canal" The lseatl-on of the Canal and. general 

detalJ.s of the stfuetules are shonn on pJa.tes l-L and. 12. 

,F]-oodflays aad- retentlon basins"--As noted prevlously, protective 

rrorks noulil be eonsirueted. to prevent tl:e lsss of lives and. property 

that fls€d fJ.olrs ntght othernise infliet on the sore densely popuJated. 

areas extrected. usder proJect eonditlons " For the najor draina.ger,ra,ys such 

faeil-lties generally woul-d- consist of d.lked strips of La,nd- ore-half mlle 

ln lridth tbro€h ihe eerviee areas to eenfine the f lood. flows. The d.lked. 

eba,rnels watl-ld. ea.rry fJ.ood flows to reteation baslns located. ad.jacent to 

the eentral sJ-or;ghsr rivers or exlsting ean:al.s for the purpose of hold.ing the 

fleod- d-lsebarges untll they eou-ld be safely relea,ged-. Sueh facilities vould. 

be construeted- for Llttle Panoehe, Fanoche, Cantua,, Ios Getos, a,nd. b4e'ta 

Creeks " Fsr the stralJ€r d.ralr,egehrays, retention baslns above the San Lu:is 

and. Pleasart'ValLey Canals trou.ld be provid-ed. for bold.lng ftood flors until-

they eou1d. be safely d-iseharged. into tbe canals. fhe loeation of floodways, 

retentLon ba,sins and general detalls of stsuetures are shown on plates 11 

and. 120 
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Electrle gystem.--Fer,rer for oSreration of the project would be avalla,ble 

at Traey Switebyard. from the Central Valley ProJect, Eh€ prlncipal traas­

misslon J.lnes needed- to d"ellver ihls ps$er to the proJeet are dessribed" 

ln the follonlng praragraphs, 

A single cl-rcult steel--tor+er line would- csnnect Tracy $w{tehyard vltb 

San Luis SwLtchyard., Ttrls llne lrould. ne 6O miles J-ong: otrrerate at 2JOr0O0 

volts, and. use steel relrrforeed. ah:mlnus eonduetors wlth an area of 

795,AOO elrcul-a,r mlJ-ls 
" 

A slngle eireult wood--poJ-e line of H-fra.:ne eonstruction weufd. extend. 

fros the San tule $'wltehyard", to Pleasa"nt VaLLey punplng Plant $wltchyard 

and. to the varj-ous rellft prmplng pls,nt voltage steld.ovm faellities " [hts 

1lne wou-td be 88 miles lsngr otrnrate at Ltlro00 volts, and use steel- reln­

fsreed. al-uminrma sond.uctors wlth an €rea of 397 ,50O eircu-lar ulJ-ls. In 

add.lt1on to the aboveo d.lstrlbutisn llnes would- supply power to the eanc,l 

rellft puups" 

ReHft pu+ps.*-The ca,nal. rellft punps for supp\ring water to the con­

erete ptpe d.tstrlbution system servlng 1421000 acres above the cana-l wEu.ld­

be located. at approx'lmately tso nlls intervaLs along the San Luls Canal 

throrigheut tbe servlce area. The saximr.m statle 1lft of about t6O feet 

wou14 be sade in two ltfts by outd.oor preplrg pl:,nts. IrJater would. be 

supplied" to the pump intakes througlr pr:mp turnout structures in the eanal 

equippd. with travellng moss screens. Ar eleetrlc d.lstribution system 

rould d.eliver energy at proper voltage to the relift pumps. 
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Dlstribution Eystem Eea'9ures 

Thls seetion deserlbes features which wouft" be prina.rily the responsi­

bility of the water users" They eou-Id. be construeted. by the water users, 

or if they d-eslre, by the Federal Governrnent. The cost of these features 

are considered. to be nonFederal expend.itures in this stud.y. 

The tytrn of norks eonstrueted-, tre.rtlcrrJ"a.rly the l:,tera1sr would be 

largely depend.ent on the water users' preferenees. Concrete pipe laterals 

were ehosen for use in this stud.y because the topography is well suited. to 

this eonstruetlon, because the high vah:e of the l-a,nd and. erops and. the low 

salntenanee favor the selectlon of plp: and beeause the estlnated. cost 

would be high enouglr to construct any type of d.lstribution that night be 

d"esLred" The d-ralnage systen would- not be construeted- until required, and. 

the transltion from the present well p,ttern to the ultrrnate pattern would. 

be grad.ual, depend.ing on the length of life of existlng we1ls 

Conerete pltr)e ls,terals.--The eoncrete pipe lateral d.istrlbution systems 

used. to supply water to the entire San Luis Unlt serviee area would be of 

two general types r a full pressure gravity type for the areas below the 

San Luls and Pleasant Valley Canal.s; and a purtp 11ft type for areas above 

the San Luls Canal" The total gross area served by the d.lstrlbutlon system 

from the San Luis Canal is 457rOOO acres. Of this total, l42rOO0 acres 

Lyine above the canal r.*ould" be served. by the punp J-lft type d.tstribution 

systems. The na.ximum elevation of thts ls.nd" is about 485 feet between canal 

station tloO and the Fleasant VaILey Punping Flant intake canal and. about 
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375 feet from this point to the end of the service area. The remaining 

3I5rO00 acres lylng belor,r the eanal woul-d be served. by gravity type distri­

bution systems. Iire Pleasant Valley Canal would transport water to lrrigate 

39,OOO gross acres lying below the canal whlch woul-d be served by a full 

pressure gravity type d.istribution system. The total gross service area 

of the two canals would. ae \)61000 acres. 

The full pressure gravity d-lstribution systems would consist of pre­

cast concrete pipe }ateral-s lead-ing from the canal turnouts located" at 

approximately two mite interval-s along the canal-s, and branching sublaterals 

every one-half mile for serving farm d.elivery points. The pr:inp type d.istri­

bution systems vould.consist of d-ischarge lines lead-ing from the canal relift 

pumps along the San Luis Canal, the corrrrecting precast concrete pipe laterals, 

d.ischarge lines from the lateral retift pumps and. branching sublaterals 

serving farm d-etivery points. The distribution systems vould supply tiater 

requirements for a water-duty of one cubic foot per second for eaeh BO acres 

of gross irrigable area. 

Drainage system.--Approximatety 96.000 acres along the lower fringes 

of the service area wil-l- require a drainage system for the d.isposal of 

saline water unsuitable for reuse. The closed d.rain system for this area 

would. consist of tile pipe drains, l-O-inches to 24-inches in d.iameter, 

loeated at one-hal-f mife interval-s at approximate d.epths of lO feet. The 

tile pipe'would- be connected to open drains carrying the waste fl-ows to the 

interceptor drai-n., Trap boxes for deposit of silt woul-d be provid.ed. in all 

closed drains at intervals of one-sixth mile. The San Luis intbrceptor 
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d.rain, approximately f97 miles in length, lrouJ.d be an earth section channel 

extending from the vicinity of Kettlenan City to Dutch Slough in the San 

Joaquin-Sacramento De1ta. It wou1d. have a eapaei-ty of IOO cubic feet per 

second. Nlajor structures along the interceptor d.rain includ.e siphons 

rrnd"er wasteways, floodways, existing eanals, railroad.s, and. highways; 

siphon spillways; reinforced- concrete drops; State and- County highway and. 

farm road brid.ges; culverts; and irrigation d-iteh crossings. The cl-osed. 

pipe d-raln system would- have a capaeity sufficient to accommodate accumu­

lated. flows of one cubic foot per second- for each nil-e of d.rain. The total 

vol-rme of water to be rrasted- which wouJ.d. be hand.led- by the drain system 

and. interceptor d.raj-n would. be approxlnately 127rOOO acre-feet anm;ally.­

Wells.--It has been estinated. that )4OrOOO acre-feet of ground. water 

in the service area could. be used. for irrigation by pumping from wells. 

Wells varying in d.epth fron l0O feet to 21000 feet and- having capacities 

ranglng from )OO to 11200 gal-lons per minute would be located. throughout 

the service area for recovery of ground- water. Existing wells in the area 

would. be utilized. for ground-water pumping initially. These wells would 

be replaced or supplemented by new wells as required. The new wel1s woul-d. 

be located. ad.jaeent to the d-istribution system l-aterals and- pumped. r"rater 

lrouJ-d- be d.iseharged d-irectly into these lines. To keep annual costs to a 

minimlm, pumped- ground water r,rould be applied. at the start of the irrigation 

season, import water from the canals would- be grad.ually mixed. in d.r;ring 

the raid-d.Ie of the season, and ground water alone would. be used. again at the 

end" of the season. 
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Cost Estirnate 

Constructlon. --The estina.ted- construction eosts for all features of the 

San Luis Unit are sumrnarized in table 5 and- are shown in more detail in 

table 6. The eost estirnates are based on unit prices prevalling in 

January l-954 and- includ.e an al-louanee for contlngencies as well as costs 

for investigation, engineerl-ng, administratlon and. supervision. Costs of 

the minimr;m baslc recreatlonal faeillties discussed- in Chapter VII and- in 

the report of the Natior:al Park Service are includ"ed.. 

Constructlon Period. 

Preconstruction. --The preconstructlon period. varies from six nonths 

for the minor features to two years for the rnajor features. During this 

time, add-itional d.ata required. for preparation of strrecification plans and 

estlrna.tes. would. be obtained, the plans and estinates prepared. and- con­

tracts awarded.. The project preconstruction activities woufd- be sehed.ul-ed­

so that the eonstruction of San Luis Da.n and Reservolr and San Luls Pwrpnng 

Plant could be started- eighteen months after the initiatlon of such 

aetivitles. The preeonstruetlon aetlvities for other features of the 

projeet wou1d. be sehed.uled- in a manner permitting the completion of con­

structlon of al-l major projeet features inrith the exception of the last' 

28.55 mil-es of the San Luis Canal at the tirre when the San Luis Dan and. 

Reservoi-r and. the San I,uis Punrping Plant would- be in operation. 

Construction.--The constructlon period- for completion of San Luis 

Dam and. Reservolr and- San Luis Pr.:mping PJ-a.nt is estimated. to be flve and 

one-hal-f years" The tlme requlred- for construction of the remainlng project 
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Table 5.--Surnmary of capital costs 

San Luis Unit 

Feature Capital Cost 

San Luis Dam and- Reservoir $ 5z;r:r6,oody' 

San Luis Canal and Pr:mp Intake Canal - TBrLBTrooo 

San Luis Rmping Plant 37, 333, OOO 

Pleasant Val-J-ey Punping Plant )+,579,OOO 

Pleasant Va1ley Canal and. Pump Intake 
Canal )+16z9rooo 

Channels, IeYees, and. fl-oodworks 23r 534rOO0 

Rellft dLstribution pr;mping plants 18r4T2rooo 

Electrlcal facilitles Brgzorooo 

General property r, 0731 0oo 

Developnent of project plan (5oo,ooo)e/ 

Subtotal $zz9,r43,ooo 

Distributi-on system features 

Concrete pip d-istribution system $tz9,T4B,ooo 

Deep we1ls lgr68lrOOO 

Interceptor Dratrn 7,b.Jarooo 

Closed- Drairrs 13,+06,OOO 

Subtotal $r7o,o5?,ooo 

Total Capital Costs $39912t0rOOO 

a/ Ineludes $gOrOOO for minimum basie recreational faeilities 
b/ Cost of projeet pJ-a,n is d-istributed. arrong project features 

Note: January L!!4 prlces 
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features would- be less than this period. In view of this, the initiation 

of construction for these l-a.tter features wou1d. not begin slmultaneously 

with the start of eonstruction of the d-a,m and prmlping plant. AJ.l of the 

rnajor projeet features, except the l-ast 28.55 miles of the San Luis Canal., 

would be conpleted. at the end. of a five and- one-half year construction 

period-. At the end- of this period, water deliveries to the service areas 

along the San Luis Car:al- to Mite 75.95 and. to the areas served. by the 

Pfeasant Valley Canal eould- be nad.e. It is expected. that eonstruetion of 

the nonproject irrlgation d.istrlbution systems wou1d. be earried. on d-uring 

construction of the projeet features and- portions of systems woul-d- be com­

pleted. with the initial conveyance of water j-n the canals. The construction 

of the d.rain system and. d.rlJ.ling of deep wells would- not be earried. on rlntll 

after the project is ln operation and. d.efinite requirements have been estab-

Iished. The estinated- period.s required for preconstruction and constructj.on 

of both Fed.eral and nonFederal features are shown on table ?. 
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CHAPTER VI

 

AGRICULTIIRA], PROJECT tr'FECTS

 

This chapter d.iscusses the expected. agricultural eeonomy of the San 

Luis Unit service area without project development and the agricultural 

economy as it is expected- it would be with San Luis Unit d.evelopment. 

By comparing these conditions, the agricultural benefits accruing from 

construction of the Unit are d.erived. for use in the economic analysis 

which follows in a later chapter. Included also is an analysis of the 

portion of the net farm incone available to meet irrigation costs. 

Present Agricultural Economy 

Gross crop income.--The lplo erop survey of the san Luis unit 

service area maile by the Bureau of Reclamation showed. almcjst 4011000 

aeres d.eveloped. for irrigation; of this total about 273tOOO acres were 

irrigated- and. the remaind.er was fallowed" The irrigated. land was d.evoted 

principally to the following crops: graLn, L62r\AO acres; cotton.73r30O 

acres; miscellaneous field. crops, lBrlOO acres; truck crops, 116r\OO 

acres; forage crops, 2r7OO acres" Livestock production in recent years 

has not comprised" a significant element in the area's economy. The estl­

mated. gross crop income for L95O averaged. slightly more than $120 per 

acre for the acreage developed for irrigation and over $t75 an acre for 

the acreage actually irrigated. in that year. 

Land. or,rnership. --The San Luis Unit serviee area is characterized. by 

Large-scal-e tand. hold.ings and farm operations. The follor+ing tabulation 

sumnarizes the land ovnership pattern for the proposed. initial service 

a.rea" in 19119 as obtained from records of the County Recorders' offices: 
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Omers Acreage 
Size group No. Percent No" Percent 

)-+u acres 248 23 "6 7,2OO 1q 

4r-Bo acres L9\ 18.5 13r300 2.8 
Br-r5o acres T6 32 "O 5Ir10O 10.7 

r6L42o acres L42 t? q 42r5OO I B.g t 
Over J2O acres L2 )+ aAa taad/Lvv­ zA tdl 13o JvJ t 

]U U@! 1r050 too.o t+77GoV L00.o 

Equals 73 percent of the \96rOOo acres in the proposed. service area. 
o/ Difference in total area due prinarily to the exclusion of ownerships

of less than 5 acres and slight variation in area borrndary used in 
the or,mership survey" 

It will be noted from the above tabulation that 74 percent of the 

ownerships comprise units of 150 acres or less and. comprise only 1) 

percent of the gross acreage. About 85 percent of the land. area is 

controlled by 26 percent of the oi,merships in land. hold.ings in-excess 

of l6O-acre units 
" 

Excess land. hold.ings.--According to official county record.s there 

were 85 ind-ivid.ual land. hold.ings in excess of l2O acres Ln L9)+9. These 

ownerships totaled" I1\rOOO acres , or 2J percent of the proposed. service 

area" fn ad.d.ition, 44 corporations held. 249rOOO aeres, about lO percent 

of the proposed service area, in or.merships in excess of 320 acres. 

When atlolrance is mad,e for the amount of irrigabte tand. presently en­

titled. to receive project water i.rnd.er existing Reclamation Law, there 

would. still- remain about 325.OOO acres, or approximately 6! percent of 

the proposed. initial project service area, which would. be entitled- to 

receive project water only rrnder appropriate contract provisions. 
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{he following tabulation sunmarizes the land ornersbi-ps involvl-ng 

excess la^nd.s for the San Luis serviee area: 

Size range Gross Honexcess Exeess 

Number ad?a< acreage acreage acreage 

a\
o4 32L ­ 1r0O0 39 tToo r A -rnnrv, lvv 2lr0o0 

\2 tr00t ­ 5ro0o lrrr2oo 17r300 g3,goo 

IO S|OOL ­ l0r00o 68,5oo L,9OO 66,6oo 

)t Over J-OrOOO 
tl,a oaar+J, {uv 6\o r43.060 

r30 363rloo 38r 54o ^^1. -/^ 

'',t+,)ov 

Agricultural Economy Wlthout Proiect Developnent 

Und"er long-term eond.itions without projeet development the estimated. 

saf,e annual yield. of ground. water would. be linited. to about 213r0OO aere­

feet. It 1s antieipated- that irrigation farming in the proposed service 

area, with no other souree of water available to it, would- revert to a 

eropping pattern ad.apted- to the use of this linited. ground-water supply. 

The most likely erop eomblnation under such cond.itl-ons is assueed 

as one*third. cotton and two-third.s gral-n. The above estinated. firm water 

supply would. be adequate for l4BrOOO irrigated. acres eomposed of 981TAO 

acres of barley arld 49r3OO aeres of eotton. These crops complement each 

other ln a rotational plan and. are well suited. to the area and. the type 

of r,rater supply avallable. fhls ls evideneed by present cropping 

practices in the service area. This crop pattern has resulted- l-n a 

high load factor and. therefore uore economical pr:mping energy costs to 

the farmer $ince pu$'ps are used more continuously all year" 
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Since present purtrring installatlons are loeated throughout the 

entire servlce atrea, this analysis consid.ered that the irri-gated. crops 

vould. be gror"m on al-J- J-and classes in proportion to the anourrt of land. 

of each irrigable land. elass for the service area" The remai-nder of the 

area probably vould. revert to limited. d.ry farmrng or more probably d"ry 

pasture, from lrhich only a small- iRcome would. be realized" Farning 

operations woutd most likely reflect continued. enphasis on large-scale 

rrnits as at present. 0n this baSis, Iong-term net fara income und-er 

"vlthoutfi project conditions has been estimated. at $BrfT3rOOO annually 

as jnd.ieated. on table P.

 

A.qrieultural E conomy !{ith ?roject Development

 

Provisj-on of an adequate and dependable water supply is expected. 

to bring eonsiderable ehanges in the agrieultr:ral economy of the service 

area. Tbe lncreased. farm water supply would. permit more intensive or 

diversified land. use within individual or,merships. It also would. 

facllitate the transi-ti-on from present large-scale operation to a tlrpe 

of agrieultural settlement more nearly cheraeteristic pf irrigated areas 

on the east side of the San Joaquin YaIIey. This shift from large-scale 

fararlng vor.lJ-d. not l-nvolve any great change in the type of crops prod.uced; 

however, there would. be a shift in proportionate relationships among the 

crops now grown" 

.: Projected erop pattern.--Projeetion of a long-term crop pattern for 

an area of 440'OOO prod.uctive acreg which are suited to a large nr:mber 
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HEAVY EQUIPMENT FOR LAND LEVELING AND MECHANICAL COTTON PICKERS FACILITATE 

FARMING IN THE AREA. 
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of climatieally-ad.apted erops ig neeessarily conjectural. While the 

prevailing crop pattern furnishes lndlcations as to the profitableness 

of certain crops, it ca,nnot be considered. ind-ieative of stable long-

range cond.ltions beeause it is pred.leated. to a large extent on the most 

profitable use of an inadequate a3d. increasingly costly water supply. 

In the final analysls, the crops which will be grovn at any one time 

rutd.er project cond"itions vill largely refleet experlenee, preferenee, 

and. prognosis on the part of the ind.ivldr.ral farmers concerned.. 

$ome of the items considered- drrring the selectlon of the projected. 

crop pattern were: crop suitabitity; present crop pattern; considered 

opinions of loeal farmers and. various agri-cultural teehnicians; eom­

petitive outlook among crops and prod.ucing areas; and estimates of long-

range futur,e requirernents for food. and. fiber. The projected. erop pattern 

which resulted" from a considered. judgnent of the foregoing faetors is 

sholrn in the following tabul-ation: 

CroB Area ln acres 

r32r0ooGotton 
Alfalfa BBrooo 
Irrigated. grain and. grain haY 44rooo 
Irrigated. pasture U+roOo 
Deciduous fruits and graPes 22\OOO 

. Mlseellaneous fleld. crops 66 rooo
AA nnn vv, vvvTruck crops 

4B4roooSubtotal 

"Less Aouble croPPed. area rmder 
graln and. grain hay \4.ooo 

Total \\o"ooo 
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Land. management problems.--The soils in the San Luis Utrit are 

generally of excellent quality, arrd. the area has few serious land. 

management problems. Eowever, even the better quality soils have some 

inherent minor problems of management, most of which relate to irri­

gation lrater control and. frequency of applieation. Maintenance of soil 

fertility and organic matter content is al-so a problem on the loamy 

class I and. 2 land.s. 

Certaln of the class 2 and. J land.s have compacted. soil profiles; 

others have saline soils. The former require careful, limited- water 

applieation; the latter require irrigation water in quantities adequate 

to hold- the sal-t below the prineipal root zone or, lf possible, remove 

it completely from the root zone. In both eases linitations regard.ing 

soil suitability for certain crops must be recognized" 

Some of the fi-ne-textured elass 2 soils have a tend.ency to d.evelop 

a surface crust a,fter a rain" These soils must be worked vithin a 

namow range of moisture content to avoid. caking or pud.d.ling. 

The coarse-textured. class 2 a4d. I soils require frequent water 

applieation to insure maintenance of proper moistrrre relati-onship beti"ieen 

the soit and. plants" Maintenance'of the fertility tevel of these Land.s 

is a problen also 

Agricultural land.s in the service area are relatively free of 

noxious weed.s with the exception of an area estimated. at about lSrOOO 

acre,s irnmed.iately west and. south of Mend-ota, and- a few isolated. 
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infestations j-n the Five Poj:lts aTea. Cultural, crop rotational, and 

chernical weed control methods now are 1n effect in the area. Many of 

the operators own spray rigs and. aggressive efforts are being uade to 

eontrol certain of the noxious veeds. The advent of project water 

serviee imported. over consid.erable d"istances wiII intensify the weed 

problem, and. effective controt witl require eoordinated. action by 

appropriate Fed.eral, State, and. local ageneies. 

Size and m.mber of farrns. --The crop pattern projected. for the 

service area is typified. by farm units ranglng from 40 to f6O aeres in 

old"er irrigated. portions of the $an Joaquin Valley. As presented in the 

foltrowing tabutation, there are three major categories of farm enter­

prises occurrlng within this range in slze which are representative of 

stabilized. agrieultr:ral areas : 

Crop, crop combinatio4r-qr--enteglrise Slze 

Decid.uous fruits and. nuts 40 gross acres 

Truck cropsr tomato or field- crops 
other than irrigated. pasture Bo gross acres 

I6eat produetion 160 gross acres 

These sizes are assumed to be representative of typical i-rrigated. farms 

on the $an Luls Unit under project conditlons. Applying the above in-

d.lcated. unit sizes to the projected. crop pattern results in a total of 

6rtO0 fan:ns. Ehis m:mber of farnrs will support a total estimated. rural 

population of about 311000. 
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Farm development.--Approximately !O percent of the prod.uetive 

acreage of the proposed. initiat serviqe area.alread.y has been developed" 

for lrrlgation. Host of the presently u:adeveloped land. can be levelled. 

vith relatively little effort and. at 1ow eost. The only najor item of 

cost involved in preparing the land. for projeet water serviee resu-Lts 

from the requirement for farm d.istribution systems. The present systems 

which serve the existing large ow:erships are not ad.aptable to smaller 

sized farm units. 

The prevalence of large units and. existing leasehold. operations 

has tend.ed. to concentrate agricr:1tr:ra1, ad,ninistrative, and. residential 

facilities in a relatively few locallties. Therefore, construction of 

residences, out-buildings, and. other facilities appurtenant to farmstead 

layouts will be a major part of the farm d.evelopment program visuali-zed. 

for the projeet service area. 

Agricultural labor requirements.--At present, farn labor require'­

ments in the area have considerable seasonal variation with heavy 

d.ependenee on migratory labor in the fall, 'Increasing emphasis on 

rnechanical eotton harvesters will act to bring future cotton harvest 

Iabor requirements into line with the availabitity of the loeal labor 

force. [his factor, together with smaller farm unit development r:nder 

project conditions and the resulting d.iversification of erops, wiII tend. 

to stabilize the local labor supply and inerease the availability of 

ad.eouate farm labor to meet future requirenents. 
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Tr.enqnnr^tqtionr narketing, and. cred.it facilities.--The agricultural 

commod"ities presently prod.ueed in the servj.ce area are shipped. to 

numerous markets throughout the State and nation. The Southern Pacific 

Railroad- and. State highways now provid"e a fairty ad.equate transportation 

system" Other interconnecting farm-to-market road.s and" braneh rail lines 

would. be need.ed to serve the area und"er cond.itlons of more intensive 

agricultural d.evelopment . 

Prinnin:l marketing or processing f,aeilities presently available to 

the area consist of the following: Cotton and cotton seed. processors, 

fruit and vegetable packers and" shippers, d.ehydrators, grain d.ealers, 

wineries, livestock d.ealers and. packers. These faeilities are adequate 

to meet present need.s and. could. be expand.ed. to meet increasing d.emands 

of the aree., 

Cred.it facilities are available either in or adjacent to the serviee 

area. These facilities includ.e conmercial banks, production cred.it 

assoeiations, processing establishuents, gooperative organizations, and. 

ind.ivid-ual brokers, agents, and. d.ealers. Short-term or produetlon loans 

are read.ily availabl-e from the sources indicated. above. Long-term loans, 

however, are virtually unobtainable for the proposed service area at 

the present time due to the uncertainty of ground.-water supply conditions. 

Because of the inherently high productivity of the area of provision of 

a firm water supply should. attract long-term cred-it to the area. llhile 

subdivision and settlement of the project area may seriously tax existing 
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sources of cred"it it is anticipated. that ad.equate cred.it resources to 

facilitate such d.evelopment will be attracted to the area. 

(-aron wields.--fhe generally excellent soils and favorable climate: 
of the area are cond.ucive to retatively high prod.uctivity. Average crop 

yields used. in the evaluation of the proposed" d"evelopment represent 

conservative estlnates based. upon historical records and the collective 

jud.gment of local fa:mers, processors, ancl agricultural technicians. 

Table B presents a sulnmary of crop yields by land class used. in this 

qnq'l rrqi q 

Farm income.--Far-m pri-ce and cost ltems consid.ered in the economic 

eval-uation of the proposed. project d.evelopment are essentially repre­

sentative of an agricultural price index level of ZLJ (f9fO-f4 I0O).= 

The one exception to use of the 21! level for prod"uction costs applies 

to tax rates. Based. on the premise that future property tax rates are 

more Likely to remaln in line with recent levels than to revert to the 

somewhat lover 2Il ind.ex level, tax rates as used. in this analysis 

reflect the period 1949-50. 

By applying the price-cost d.ata d.iscussed" above to the projected" 

crop pattern, through the medlum of bud"get analysis, annual net crop 

income und.er project d.evelopment is computed to be about $35rZf6rOOO 

or about $80 per productive acre for a total area of 44OrOOO u"tu".l/ 

Irrigation benefits. --Monetarily measurable benefits arising from 

project irrigation water service are of two types--primary and. second.ary. 

For the irrigable acreage which includes f8r46O acres of noncroppedLl 
land in ad.d.ition to the productive acreage (cf . table 2) this value 
red.uces to $z6.Bo. 
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Table B.--Estinated. crop,yields per aei^e by land. elass 


San Luis Unit 


0rop Unit Class I 0lass 2 Class J 

0otton bale 1.8 r.o I 

Alfalfa ton A 

Irri-gated. pasture a/aur IE L2,5 


Sarley er,rb 3' 3o 
 z) 


$il-o nalze cvt 33 Jv 
 26 


Blaekeye beans ewt ta 

$ugar beets lan 2A rA 1­

Cantaloupe crate L50 L20 lI0 

Tomatoes - canning ton I4 12 

Potatoes cvt z\o 

Peaches - freestone ton 9 

Olives ton 2"' 

Grapes - ral-sin ton (fresh) B ( 

Anlnal uoLt months.il 
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Frinary irrlgation benefits represent .an increase in trong.:'1s{n, net farm 

income resultlng from proJect water servlce. The firm annual nonproject 

vater supply avallable to the servl-ee area is estiuated. as adequate for 

full irigation of only about I\BTOOO acres. ft ls estlnated. that, 

wrder project cond.ltions, adequate water ulll be available for the 

entlre produetive erea of 4\OTOOO acres" As shovn by table p, the 

d.ifferential net farn lncome for these two condi-tions is about 

$Z7,O43rOOO" fhis value ls considered to represent anaual pri.uary 

irrigatlon benefits attributable to project und.er eond.itlons of fu1J­

d.evelopment. 

Eeeond.ary irulgation beneflts are rrational in scope and. prod.uce 

increa,sed. net lncome from proeessing, transporting, and nerchand.ising 

farm produets of the area. .Llso ineluded. in this benefit eategory is 

the inerease in the sale of eonslmerst good.s and. servlees to proJect 

farmere, As sholm by table 1O, thls lnereased. net income, or second.ary 

lrrigation benefit, is eomputed to be about $Z7163Z.O0O arurually for 

$an tuis Unl-t r:nd.er eonditions of fi:ll developnent. 

In ad.d.ltion to the deeluctl-on of nonproject net farm income, several 

other ad.justnents rust be made, fhese ad.justnents inelude: (I) tfre 

adjustnent of net beneflts for pBrfOO acre-feet of water developed. 

nutuaI-ly by Trinity livislon and. Sa.:: Luis Unlt and. for whlch benefits 

previously 'irere asslgned. to the Trlnity Rlver Divislon; and (e) aeljust­

ment for farsstead. clemarrd.. These ad.justments result in an agrieril-tr:ral 

I 
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Table 9. --Primary irrigation benefits. 

San Luis Unit 

Crop or crop group Net area 
Acres 

Net crop i~1ome 
per acre-

Total net crop
income 

Without project development 
Cotton 
Truck crops 

132,000 
88,000 

$119.83 
55.45 

$15,818,000
4,880,000 

Alfalfa 
Irrigated pasture 
Tree and vine crops 
Other field crops 

88,000 
44,000 
22,000 
66,000 

60.0~ 
67.58 

103.bO 
33.41 

5,282,000 
2,973,000 
2,279,000 
2,205,000 

Hay and grain (double crop) 
Total or average 

44,000 
484,000 

40.44 1,779,000 

(area without double crop) 440,000 $ 80.04 $35,216,000 

Without project development 
Cotton 
Barley 
Dry farm 

Total or average 
Total primary irrigation benefits 

49,300 
98,700 

2~2,000 
4 0,000 

$116.26 :d/ 
24~71/

$ 18.58 

$ 5,731,000 
2,441,000 

$ 8,173.,000 
$27,043,000 

~ 
fi ......
\.l 

~ 
c+ 

~
Pl r-o
1;;j
I-j 
0 

<:...J. 
(l) 
\.l
c+ 


t>:I

H.l
H.l 
(l) 
\.l 
c+ 
00 

~ Weighted average, all land classes 
~cll Calculated in terms of livestock products 

Weighted on the basis of land class 
~ Negligible income 

\.0 
\.0 

LAND-302



Table 10.--Secondary irrigation benefits 
I-' o o San Luis Unit 

Gross returns 

Net area per acre~ Total gross returns Increase Indirect Gross 
Without With due to benefit indirectCrop or Without· With Without With 

crop group project project project project project project project factor benefit 
Acres Acres $ $ $ $ $ 10 $ 

236.66 241.46 11,667,000 31,873,000 20,206,000 124 25,055,000Cotton 49,300 132,000 
·334.99 29,479,000 29,479,000 74 21,814,000Truck crops 88,000 

88,000 141.64 12,464,000 12,464,000 71 8,850,000Alfalfa 
Irrigated 

15,429,000 15,429,000 63 9,720,000pasture 44,000 350.66 
Tree and 

405.91 8,930 ,000 8,930,000 74 6,608,000vine crops 22,000 
Other field 

26.75 6,385,000 6,385,000 75 4,789,000crops 66,000b / 
65.70 6,786,000 2,891,000 -3,895,000 73 -2,843,000

Eay and grain 98,700 44,00~ 68.75 

Total or rl ~/ 
average 148, OOcP . 440,OO~ 124.68 244.21 18,453,000 lD7,451, 000 88,998,000 73,993,990 

30.lP'Federal cost adjustment factor 
22, 494,000UNet secondary benefit of project commodities 

5,138,000Goods and services benefit to project area 
27,632,000Total annual net secondary benefit under full development 

~Weighted average, all land classes 
b! Double crop
c! Exclusive of 292,000 acres of dry land assumed to yield negligible income 
d/ Total acreage does not include 44,000 acres of double cropping 
~ Federal cost adjustment factor 

increase in gross farm income - increase in farm costs =$88,998,000 
$61,956,000 = 30.4% . 

increase in gross farm income $88,998,000 
lj Goods and services benefit equals 19 percent of primary irrigation benefit (see table 9) 

t • 
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benefit under eond.itions of ful-l development of $5tr756rOOO annr:ally 
c/

or $4O.94 per acre-foot at the farm head"gate.lr The follotring tabulatton 

sunnarizes these ad.Justnents : 

Prirnary irrigation benef it 

Secondary lrigation benefit 

$aTrolr3rooO 

27,612,OAO 

Less: 

Benef lts from nutually-cLevelop 
vater 

ed. 
3r 631, Boo 

Subtotal $5rrol+3rzoo 

Plus: 

Benefits from farmstead- uruil $ Ttz,\oo 

TotaL $5:-,755,5oo 

say $5rr756rooo 

Per,aere-foot benefits aceruing from the farmstead. water use 
(f7rl+OO acre-feet x $,1+0.94) are considered. equal to the irrigatlon"/ sater benefit per acre-foot. 

Paynent Capacity 

Payment capaelty is measured. in terms of farm income vhlch ls 

avail-a,bIe an:nralJ.y to the r"rater user for paynent of all lrrlgatlon 

costs after rnaking d.ed-uetions for recognlzed- prior claims on faro. 

j-ncome. Includ-ed as one of these prior efaims on income, in ailclitton 

to allovanee for aJ-J- operating and. overhead. eosts, ls a sum representlng 

llhi-s ls equivalent to a canalside benefit of $33.8f per aere-foot 
when the costs of the distribution system and water Iosses ln the 
eListribution system are taken into account. 
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an allorqance;toward fa.nily living expenses" Tkre paSment capacity vas 

computed. on the basis,of farri price ind.ex leve1 of 2l-5 (f9fO-f4 = l-OO0 

which was uged in evaluatlon of benefits. fhe projected- crop pattern 

for the San Luis Unit under full d-evelopment shows a total paynent 

capacity of $33i99hrOoO. 

PaJrment capacity attributable to project development. --fhe portion 

of, net farm income available to neet project i-rrigation costs, both 

Fed-eral and nortFed.eral was d.etermined. by identlfying the inerement in 

patrrnent capacity attributable to project development. This d.etermination 

is aceompllshed. by ded.ucting {he average annual- prayment capacity under 
'. 

long-term, future eond-i-tions vithout the projeet, ($BrfT4rOOO), from 

annr:al payrnent eapacity und.er anticipated. project cond-itions. This 

process. results in an incrernental payment capacity of $Z5.BZOrOOO. The 

followlng tabulatlon suffear,izes'iincremental paynent capacities per acre 
')

both on the basis of prod.uctive and. of irrigable acreage. 

Aereage 
basis Acres 

Tota]­
i-ncrementa,l 

trnyroent
capacity 

Payment eapacity 
Weighted 

Per acre by land. class average 
Class ]. Cl-a,ss 2 Class 3 all classes 

Froduetive .44O'OOO $e5,Beorooo $lz.>e $>a.tz $4:.ee $lB.68 , 

Irrigable \7B146O $z5,Beo,ooo: $6g.66 $h8.65 $4:_.:6 $56.40 
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CHAHi'ffi VII 

NONAGRICULTURAL T.F'FECTS 

Atthough the main purpose of the San Luis Unit is irrigation develop­

ment, it would. also provid-e a source from whieh municipal and industrial 

vater supplies eould be obtained, increase recreational opportunities, and 

affeet fish and- wild-Iife values. In this chapter, these expeeted. effects 

are discussed, and evaluated- in monetary terms for tater use in the economic 

analysis. 

-Municirral and Ind-ustri+I Economrr 

Nonpro.iect conditions. --Ie.rge commercialized- farm operations and- the 

prod-uction of oil form the basis of the present eeonomy in the San Luis Unit 

servlce area. The oit field-s are relatively mature with almost no new 

d-rilling or development und.er way at this time. Most of the people 

associated. wlth the oil ind-ustry are engaged- in operation and maintenance 

of existing wells, pipelines, and prirnping and absorption plants making 

their homes in and around- Avenal and Coalinga" 

As the large-scaIe irrigated. farming has expand-ed in recent years it 

has brought in a large ,rrorb"" of migratory agricultural workers. They re­

sid-e in the service area only d.uring planting or harvesting seasons. At 

other times a fer,r skitled- machine operators and- irrigators do the work on 

the highly meehanized farms which are devoted largely to grain and cotton" 

As a result, the nurilcer of farm residents is smal-l compared. to the size of 

the service area, and. the rrral nonfarm and- urban population is exceed-ingly 

low in proportion to the farm population. The I95O census reported LOtrL5 

rural- residents in the service area and an ad-d.ltlonal l2rOJl resid-ents in 
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the eities and towns. Of the latter, aII but about 2r5OO live in the oil-

based corumrnitiec of Avenal and- Coalinga. 

Project conditions.--As shown in chapter VI, it is expected that, 

with a firm supply of r,rater available for all land- in the proposed. service 

area , a substantial- subd-ivision of the existing large farms will occur. 

More intensive farming of cotton, field. crops, truck, fruit and other crops 

vitl be possible with an assured. supply of imigation water at reasonable 

cost. This should. lead- to a substantial increase in the resident farm 

population. ftris antlcipated. j-ncrease in farm population viIl require 

nany new services includ-ing various retail- stores, farm supply establlsh­

ments, transportation faeilities, school-s, med-ical, legal and- other pro­

fessional services, and public utilities. 

Thus, und-er project conditions, there probably wiII be a general in­

crease in population and the percentage of rural nonfarm and. urban resi-d-er"tts 

rodll increase" Comparison vith simllar fully developed agricultural areas 

elsewhere in California ind.icates that by the year 2OOO the San Luis Unit 

service area might support a total of about 27.OOO farm residents, 301700 

ru.ral- nonfarm residents, and 29.BOO urban resid-ents" 

Benefits"--fhe measure of benefit of municipal and ind.ustrial water is 

normally considered- equivalent to the cost of the least-eost alternative 

supply. This assur"nes that the water would. be of similar quality and pota­

bility" fn the San Luis Unlt servi-ce area ground- water is of marginal 

potability except at Coalinga where it is unsatisfactory for culinary and 

d"rinking purposes and. the supply for these needs must be imported. by rail 

and- d-istributed- through a separate system. 
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THE TOWN OF COALINGA, WHOSE BUSINESS DISTRICT IS SHOWN ABOVE, HAS DEVELOPED TO 

SERVE THE NEARBY OIL FIELDS. 
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The cost of supplying ground. water varies but an average eost for the 

area trs about $25 p"" aere-foot measured at a point equivalent to canalslcle 

for project water. Qriality and. potability asid.e, this is l-ess for mr:niclpal 

and ind.ustrial water than the beneflt d.erived. in chapter VI for lrrigatlon 

water furnished. at canalsid"e, $33.8t per aere-foot. With ord.inary treatment 

project water wilJ- be potable and. of better quafity for all municipal and. 

lnd.ustrlal purposes than the present ground-water supply. 0n the basis 

of its superior quality, ror:nicitrnl and. ind-r.rstrial water obtained. from the 

projeei is assrmed. to have value at l-east eqr:al- to the r;i:it irrlgation bene­

fit. Therefore the per-aere-foot benefit from munielpat and" ind.ustrial 

water ls eonsldered as $33.8f, the same as for irrigatlon water. At thls 

value the total annual benefit from the nr6OO acre-feet of municipal and. 

lnd-ustrl-al water, whlch lrouJ.d. be furnished- at eanalsid.e witb full d-evelop­

ment, would ue $754140" 

!-ish and. Wlld.]-ifeV 

Present cond.itlons. --fhe hot, d-ry cJ-inate of the rrestsid.e lands severly 

linits the grovth of vegetation r,rhich s€rves as f ood- and- cover for wild.life. 

Sinee the antel-ope became extlnct there are no large gaJne species left on 

the val-ley floor and. even srnalJ- garne ls scarce. A" fev doves and quall are 

present rrhere they can reach water, and. flocks of geese sometimes visit 

grain fieLd.s dr:ring the vinter to glean the stubble or to feed. on newly 

{ Fish and. vlld-life aspects of the San Luis Unit are di.seussed in more 
d"etail i-n a report by the United. Statee Department of the Interior,
Fish and. Wil-d"life Service, Fish and. Wild.life Resor:rces in Relatlon to 

, Decembey L954i bound. 
at the back of this volume. 

*
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sprouttng grain, Moi:ntain plovers s1nnd. the tinter in the short grass range" 

A few badgers, skunles and- kit foxes prey on rodents an& inseets, r,rhile an 

oeeasional eoyote that has eseaind- the predator control program wayla.ys an 

unlrary jack rabbit or grouad" squirrel. 

The San Luls Reservoir slte, being in the foothills and having water 

in some sprlngs and. iatermittently in Cottonrood. and. Sa.n Luls Creeks d,ur­

lng the winter and" sprl-ng, is not quite as barren of either flora or fau-na 

as are the unlrrlgated. parts of the vaLley filoor. Oaks oesur at a fev 

places along the nargln of the proposed maximr.m reservoir ,water level 

(elevation 450 feet) and. also some eottonwoods and. wilJ.ows oecur in the 

drar+s, fn the r,rinter and spring a few d.eer eone d-olvn from the higher 

elevatlons to feed", and- smal-ler ga,ne speeles are perhaps more nuaerous 

beeause there is l',ater and. more adequate cover" 

Anticlpated. post-projeet csnd.itions.--With irrigation, the crop 

pattern w111 change vith grain acreage decreasing, ad alfalfa, pasture 

and- ron crops inereasing. As habitat, this would" not be a great improve­

ment over the present, espeeially if it is aceompanied. by inereased d.ensity 

of settlesent " Doves arid- qr:ai-J- night increase in m'imbers but the movement 

of tbe large uintering flocks of geese would. be restrieted even though the 

area ni-ght provide their d-ietary reqr:-Lrements Also, irrigating new land." 
would- fr;rther decrease tbe already lfunited" habitat of the mountain plover 

whieh vinters irr tbis area. 

Ciearing and filling San Luis Reservoir wilJ- destroy some small 

aninal habitat foreing these creatr.ues up the d-ra'ws and creek ehannels. 
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The felr deer which now eome down from the higher elevations wlll have to 

skirt the reservoir over new routeg" In one inportant respect the reservoi.r 

vl-ll be benefielal---it wiJ-l provid-e a large expanse of resting area from 

which vaterfowl, partieularly geese, fia;y rnake forays into the valley to 

feed-. Sinee there presently are no large reservoirs on the west sid-e of 

the valleXr San Luls would. ad.d. significantly to the overall habitat picture 

in this respect. As J:.rge expanses of the reservoir floor are exposed. with 

the ad.vanee of the lrrigation season it nay be that crops sueh as sorghum 

and other dry land erops ean be grol^in thereby provid"ing feed-ing area also. 

If such cropping proves possible the reservoir area can contribute signifi­

eantly to crop d.epradation control in the valley rice land"s. 

Flood. eha,nnels, d.ralns and- particuJ-a,rly the Panoehe and" Five Points 

Wasteway areas could" add. significantly to vaterfowl habitat and. management 

opportunlty just as the San Lr.r-is lfaster*ay on the Delta-Mend-ota Canal does 

now. Tbe Fanoehe Wasteway could be loeated. ad"jacent to a State waterfowl 

manErgesent area nov belng aequired to the west of Mendota Pool thereby 

lncreasing the value of both areas for waterfowl nanagement" The Fish 

and. lflld.life Servlee estinats that with suitable managenent practiees vild.­

1ife benefits would- a.rnount to $3T'OOO anm.rally. 

Fisheries 

Since r+ater will be pumped. from the Defta for delivery to San Luis 

Reseryolr and. to the San Luis Canal service area d.uring the winter nonths 

as well as d.urlng the irrigatlon season the d.iverslon of water at Traey wilJ­

be prolonged lnto a year-round. hazard. to the fishery; one partieularly 
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d-angerous te young sal-mon which pass through the Delta on their migrati-on 

to the o€ean in the early spring" Und.er current operation the pr:np d.raft 

is low at the tirne of the saLmon migration rrhlle the stree.ms generally are 

at thel-r rnaxim:m thus moving the fish tovard- the ocean. 

Although the young stritred- bass and. shad now oecuBy the Delta at the 

helght of tbe punping season and alread-y are subject to major pr.rmping 

lnfluence, the effeet upon these fish wirl be lnereased. by the }arger 

pumping period. Bls.ek bass, crapple, blue gills and. catfish should not 

be affected. to any-great extent sl-nee they d.o not have the migz.atory 

instinct a.nd. d.o not move , dorastrean as a part of their life cycle. 

while eareful stud.y has been given to sereening the fish at the 

Tracy fish sc::eerr some wil]- inevitably pass through any screens that 

uay be construeted. Experlence has shom that nany of these survive 

pacsage through the Tfaey pumps and- it is reasonable to expeet that they 

also vill stirvlve lifting lnto San l,uls Reservoj-r " The reservolr thgs 

wlII be stocked. r,iith fish from the Delta" The warm water fishes, black 

bass, blue gi11sr erapple, carp, and- catfish should- thrive there as wel-l 

as they do in otber reservoirs. Striped. bass al-so nay survive to eatch­

able slze if a food. supply d.evelops but salmon are not likely ts endure 

the su:rner water temperatures even lf other eond.itions proye favorable. 

With the reservoj-r offerlng an escape from the caru1 and. an envlron­

nent in whieh fresh water flsh can thrlve, lt w113_, in a sense, salvage 

fish tha,t othenrlse woutd- be. lsst. thus no screens are need.ed- at the lift 
into San truls ReserYoi-r" The eseape of fish from the reservoir with 

releases lnto Saa Luis Canal should- present no greater threat tha,n d.o 
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:releases from Millerton le,ke into the Madera and Friant-Kern Cana1s 

neither of which is sereened. Thus no fishery rnalntenanee costs are 

:foreseen. 

Angling 1n the canals is advocated. by the Fish and fiildlife Service 

and the Catlfornia De'partment of Fish and Game. However, publie traffic 

on canal roads would- interfere with canal maintenanee, while steep eanal 

sid.es would- create a ltazard to public sa.fety" Fi.sh are likely to be lost 

by d.tversion into field.s and- kill-ed- by toxic weed and algae control agents. 

This combination of factors uakes it impracticable to attempt to maintaln 

angllng as a sport in the canals. 

Benefits.--No significant witdlife habitat would be adversely affected. 

by the projeet vhile important benefits should. acerue to waterfowl. The 

Fish and. Wild.life Servicq ln its report, rhich is attached. hereto as an 

append"ix, estinates the net annual habitat value of the San Luis Reservolr 

and- the Panoehe and Five Points Wasteways at $3OrOOO, if these areas are 

not developed and $37rOOO if d.eveloped.. It is believed- that these nay 

be viewed as minimr:rn values. Existing habitat vill d.iminish progressively 

as lands are more intensively d.eveloped. and- settl-ed- thereby increasing the 

value of those a.reas ded.icated- to waterfowl rnarragement even though such 

nanageaent nay be only a corollary function as it would- be in the case of 

project features" 

Winter pumping from the Delta wilJ- increase the threat to the Delta 

fishery and result in a fishery loss. That l-oss will- be minimj-zed- by the 

Traey fish screen and. offset to sone extent by the fishery created in San 
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I"uls Reservoir" The Fish and- Wildlife Service estimates the present value 

of the Delta flshery at $Z9.9I7rOOO, and the value rith the project 

(inelud.ing a San Luis Reservoir fishery) at $z9r6t7 .OOO" The difference of 

$3OOrOOO, being only I percent of the present vaIue, is comparatively small 

and. should. probably be viewed- as ind.ieative of the d.egree of loss rather 

than as a monetary measure of i-ts extent sinee the value of the resource 

is not suseeptible of such precise measurement" 

Recreatiof-'?f 

Existing opportunitles and. facilities.--Other than snall eity parks and 

the snall- George J. Hatfield. and. Fremont Ford. State Parks on the San Joaquin 

Ri-ver the people on the trest sid-e of the San Joaquin Valley have no publie 

outd.oor reereational areas they may enjoy" These existing trrarks are 

principally pl.enie ground-s and- playgrounds I4end.ota Pool, an irrigation" 
d.iversion, offers some boating and- angling and- some pe.ople swjm in the 

irrigation canals" Some also angle for warm water fishes in the canal-s and 

in drainage d.itches although the agencies which operate these faeilities 

generally diseourage sueh activities. During the open season on waterfowl 

many people turn nimrod., hunting ducks and- geese vhich migrate through aird­

wlnter in the valley. 

Regreational needs"--An opportunity for outd.oor activity and- escape 

from the sunmer heat are the primary recreational needs on the vest sid-e 

2J Detai,Js on the recreatj-onaI aspeets of San l,uis Unit are contained 
i-n a report of the United- States Detrmrtment of the Interlor, Nationa,l
Park Service, Recreatlonal Potentialities, Proposed- San Luis Unit.. Cen­
tral Va1lev Frojeet. California, February L955; bound. at the baek of
this voluse. 
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of the San Joaquin Vatley. Mostl-y this means trees f,or shade and water 

for such sports as swirnming, bathing, and boating. Nature provides little 

of ej-ther. Peop1e who ean do so go to the sea coast or the mountains. 

Others use the npager faeilities of the l-oeal parks, utilize irrigation 

canals or slmply enjoy home facllitles if they have them. lulany who desire 

more aetivlty and. who feel the need- of getting away from the home scene, 

without having to go as far as the mountains or the ocean, will no d-oubt 

seek the waters of San Luis Reservoir. 

Potential reereatlonal development. --Besid-es developments for the 

aquatic sports, bathing, angling, and boating, and- the usual eamp and 

picnle ground.s, the historle importance of the San Luis Reservoir area 

eou1d. r+ell be reeognized. The Pacheeo Pass Road- (State Highway 152) has 

'been the hj-storic route from the valley across the Coast Range to the sea 

and Rancho San Luis Ganzaga, or San l,uis Station, has been a stopping plaee 

for travelers from the de,ys of Mexlcan settl-ement to the present. The 

rel-oeation of State Highway L52 wil-L provid.e opportunities for historical 

markers, and new vistas of the reservoir and- the valley. 

As the d-iseusslon of a potential fishery in San Luis Reservoir ind.l­

catesr the eontinuing introd.uction of fi-sh, particularly striped bass, from 

the Sacra,nento-San Joaquin Delta may provlde u-nique inJ.a,nd. angling. In any 

ease a warm rrater fishery similar to that in other reservoirs will be 

avail-able. 

Besid.es valley residents San Luis Reservoir nay attract people from 

the eoast. Recreational traffic over Pacheeo Pass moves both vays. Valley 

LAND-302

http:Besid.es


LLz 

Nonagrieultural Effeets 

resid.ents seek the eoast for relief from the heat whil-e coastal residents 

go inland to escape the oeean fog and. ehill. For the latter, San Luis 

Reservoir could. provid.e a significant recreational objective (whieh they 

do not have now) where they could. enjoy sueh aetivities as motor boatingt 

sailing and. angling more safely than they ean at most p1:.ces along the 

eoast " 

[&e Merced County Ptanning Conmission and the County Recreation 

Cournisslon have indicated. that there is a d-efinite need. on the vest side 

of the county for a recreation area such as fu,n Luis Reservoir could- pro­

vide. If the reservoir area should- beeome an important r:nit in the State 

waterfswf eoneervation prograrn as antieipated-, an administrative arrange­

nent between the California Department of Fish and Ga.rne and. Mereed. County 

to accomeodate both ]tn" """""ation 
and. wi1d.life conservation funetions 

uright be ad.vantageous to alJ- interests " 

The Nationaf park Serviee estlmates that minimurn basie reereati-onal 

facilitles for the San Luls Reservoir area would. eost $gOrOOO and that srm 

has been inelud.ed- in the eost estinates for San Luis Dam and Reservoir. 

fn aeeord.ance vith Departmental policy this suro 'would- be a nonreimbursable 

project eost but subject to expenditr.rre only if a local or State agency 

assufltes responsibility for the area and for the operation and maintenance 

of the facilities provided-. 

Reereational b?nefits"--The National Park Service in its report 

estimates a potential recreational use of 325.OOA visitor-d.ays at San Luis 

o
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Nonagricultural Effects 

Reservoir on the basis of the popuJ-atlon proJected. for 3960, fhe capitalized. 

value of the beneflts whlch nay be assi.gned to the proJeet by reason of 

thls use ig gsfirrated. by the Servlee to be slightly over $55rOO0 annua11y. 
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CHAPIffi VIIT 

ECONOMIC AIIAI,YSIS 

Eeonosic justlflcation for adc!-ing San Luis Unit to the Central 

Val-l-ey Project rras deternnined. by an ane;lysis of the increuental benefits 

and eosts on an annual equivalent basis. fhis aralysis eompares allnual 

equivalent benefitg attributa,ble to the San Luls Unlt vith annual 

equlvalent eosts neeessary to achletre these benefits. [be cempa.rlson 

provides e. neagure of the dollars ln beneflts attributed. to eaeh 

d.ollar of expenditure, 

Expend"ltwes includ.e capital invegtnent in facilities for rrater 

storage, eony€Jrance, and dlstributlon, power generation and. trans­

mlsslOny and. snnr;e,J- Oleratlon; uaintenance, and replacement expeRseS 

assu^eiated. witb these features. [Lre ar,a.Iysis was based" on a IOO-year 

trrerlod. and an lnt+rest rate of 2.J percent for fr:nd.s expend.ed. and bene­

flts obtaiaed-. Benefits and eosts 'hrere eonverted to annual equivalent 

tl6.lues beginnlng at the d"a,te of initial otrnration of the Unlt ­

Measr:rab1e beaefits aecrulng as a resuat of eonstructlon of the 

$an l"uls Unlt lnclu{e those attributabLe to irrlgatton, municipal and. 

ind.r:strial water supplyl reereatj-on, and wll&Life. In computing bene­

fits, a reduction ln fishery values, and power benefits foregone are 

also reeognlzed.* Irrlgation benefits were calculated- at faru head.gate ' 

A11 the eosts necessary to eonvey vater to the farm headgate are 

includ.ed- in this ar:alysls. 
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Eeonomic Analysis 

Benefits 

Irrlgatl-on benefits. --Total. prinary and. secondary irrigation bene­

flts for the San l,uis Unlt under eondltLons of frl-ll d.evelopment based on 

a priee level of ZLJ (f9fO-f4 eqr:a1s l-0O) are estimated. at $5frT56rOOo 

annnally" I?Jmary benefits comprlse 49,5 pereent of the total benefits, 

and seeond.a,ry berrefitg make up the balanee. A detailed. d-lscussj-on of 

tbe derinati.on of lrrigation benefits is presented. in chapter VI, 
rr"AgrieuJ-trrral Projeet Effeets . 

Annual equivalent irj.gatj-on benef 1ts. --In the San Luls Unlt a 

d.evelopment trnriod. of less than fulJ- prod.uctlon must be consi.dered.. 

Sinee most of the prod.uetive aeres in the area alread-y are d.evelolnd to 

irrigaton farnlng aad slnce lt is eontemplated that trnra11e1 eonstrue­

tlon wiJ.l take plaee bet'ween storage, eonveyance, and- d-istribution 

facilities, a development period. of 1O years wLt}r 25 percent of the 

project water supply delivered- the initial year (Jg6y) was contempJa,ted.. 

It was estisated. tbat the inerease in the use of project water suppl-ies 

lrilJ- eontlnue so that by 1974 flr-ll irrigatlon develotrxnent will be 

achieved... 0n tbe basi.s of this d.evelopment trerlod., a lo0-year period- of 

analysis vitb 2.5 percent lnterest, and. inltial' vater d"eliveries occur­

rlng in L965t the annual equivalent irrigation benefits were d-etermined. 

to be $45r9O7rOOO, PrIwry benefits conprlse 49.5 percent of the totaf: 

or $z3,zt9rooo­

Munieipal and ind.ustrial water supply beneflts.--MunicitrnJ- and. 

lntk:strial- water oupply benefits have been assured. as $33.8t per 
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Economic Analysis 

acre-foot, the sane as the benefits for irrigation water. fhls vas 

done beeause, as noted. in ehapter YII, DNonagricultr:ral Effeets", 

there is no ad-eqtrate alternative sor.lrce for the munieipal and 

ind.ustrial vater of satisfactory guality whlch the San Luis Unit would. 

furnish. Also, since municipal use is recognized. as a higher priorlty 

use than irrlgaiioa, it is considered urrrealistie to assrme legser 

benef its " Under this asswption the mrnicipal and- lnd.ustrial lrater 

benefit at ful-l d.evelopnent wouJ.d. rc $761+r:iOO annr.:ally. 

Annua]- equivatent munieipa]- and. lndustrial vater benefits.--On 

the basis of population foreeasts it has ,""o ssfinated- that the r.rse 

of municipal- and- ind.ustrlal water wiIL lncrease from ILTBOO acre-feet 

per year Ln L)6J to 221600 acre-feet per year by the year 20OO and. 

renain eonstant thereafter. With a benefit.per acre-foot of $lS.8f 

and- an interest rate of 2") percent the annual- equivalent benefit 

over a 100-year period. beginning tn L965 is est{mated- at $636,OOO. 

Recreational beneflts.--The National Park Service in its report 

on the recreatlonal potentlals of the San Luls Reservoir, has estl$a­

ted" the annual reereation benefit to be about $55,OOO. 

Fish and vlldj-lfe effeets " --The Fish and Wlld.]-ife Service has 

evalua,ted. the gains and losses expected. to result from the San Luis 

d.evelopnent. From thls analysi.s, fishery values would. be red.uced­

$3OOTOOO aruttlal-ly. Wll-d.J-lfe beneflts wou.Ld. a$ount to $37rOO0 annua.lty" 

A discussion of the reasons for these effeets is gi-ven ln chapter VII, 

'rNonagrlcultural Effeets" " 
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Power benefits foregone.--As d.iscussed. in chapter IV, "Water Supply", 

tbe add.ition of the San Luis Unlt to the Central Valley Frojeet requj-res 

the use of a La.rge a,mount of eleetrie energy for prmping d-uring the 

vlnter moaths, In evaluating the Central Yal-ley Projeet nithout the San 

Luls Unlt, this energ'y is assused. to be sold eoomercial.ly with most of 

it usable und-er d.epend.able capacify requirements. Uslng the energy for 

punping for the San Luls Unit d-r:ring a few nonths of the year deereases 

the d-epend.able eap,acity of the project vith a consequent decrease in 

reyenues and- benefits. fhe anmral equl:ralent value of this pol{er, 

measured 1n terns of the eost of the most J-ikeJ-y alternative development, 

amounts to $519421000" fnasuuch as the alternati-ve is assuned. to be a 

privately fina-nced. stea.m pJ-a,nt, the value assoeiated- r^rith tliis effect 

includes a tax eomponent in the arnount of $fre4troO0" The decrease in 

benefits ($rr94ZrO00) has been aecounted. for as an ad.justment of benefits 

cred-itable to the San Luls Unit. 

Sunmary of measirable annual equivalent beneflts " --Annr.lal equivalent 

benefits attrlbutable to the eonstruetion and- operatlon of the San Luis 

unit a.mou::t to $4rr393rooo in total. Annuar equl.varent primary benefits 

resulting fron project d-evelopment annount to $r7r7o5rooo. These benefits 

are suamarized by funetion ln the folloving tahul-ation: 
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Primary annual Total arur.ual 
Funetion esuivalent benefit equivalent benefit 

Irrigatlon $e3rergrooo $4619o7rooo 
Munielpal and- lnd.ustrlal. 
$ater gervlce 535, ooo 636,9a9 

Reereation 55rooo 55,OOO 
Fish -3OOr0OO -3OOrO0O 
Wil-d-l-1fe 3Vro00 37, OOO. 

Porrer benefits foregone -2 -5,9+2,,@,a 
'942,O94 

Tota]- $r7,7o5,ooo $l+rr 393rooo 

IntanglbLe benef its, --In ad.d-ition to the neasurabl-e benef lts 

ld-entifl'ed abovee there are other more indlrect and less tanglble 

benefits resultlng fron projeet developnent. These benefits are not 

read-lty suseeptible of evaluatlon in monetary terms although they are 

real and in some instances of consid-erable importanee. The provision 

of a water supply and. the creation of new farm opportunitles contribute 

to tbe strengthening of the economic and social structure of the area 

imed.iately involVed as lrell as the natiOn as a whole. Furthermore, 

the ad.vent of project vater service will serve to preserve and' pro­

tect exi-sting capltal- lnvestment amounting to many millions of 

d-ollars vhieh is thieatened" by a rapid.ly d.jminishing ground.-rnrater 

supply, The prod.uctlon of neeessary food- and- fibre for an expand.lng 

regional and national economy, eontributlons tovard. nationaf security, 

and enla.rgeuent of the tax base a.re soue of the intanglble types of 

proJeet benefits. .Althou$h these benefits are d-iffieult to measuret 

they are nonetheless real and- important and. must be eonsid-ered. in the 

evah:a.tLon sf the eeonomic sourtdness of this proposed d.evelopnent. 

t­
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Eeononj.c Aral-ysis 

Annrral- Equival-ent Cost 

Tlre annual equinalent eost of the develapment .is the annual sum 

required. to a.mortize the eapltal- investment and. pay requlred otrreration, 

ma-intenancel and. replacement expenses" As previously nentioned., the 

2"| percent lnterest faetor and. the lOO-year period" of analysls rere 

used, in these eomputatlons as ln the annual equivalent beneflt deter-

mir:ation" 

the total esticated eapltal- cost of the San Luis Unit inelud.ing the 

d-istributloa systen is $399)21Or00O" In benefit-sost evaluation to 

d"eterqine tbe econonle justlfleation for ineuring further costs, tbe 

esti$a.ted $5OOTOOO spent ip d.evelopnent of the proJect plan is subtraetec!-, 

leaving a eapital eost of $39Br7fOrOOO" It was estlrnated. that features 

would" be eonstnrcted and. pla,ced- in service beginning in 1p6) and. con­

elud.ing in, L974. To deter"mine tbe present worth of these costs, interest 

d-uring eonstruction, and- salvage -safu:e were taken into aecorxrt. 

Capital costs of the variou,s features were d.iseor.m.ted. to present 

worth at the beginning of 1965 and. a^mortized. in eqr.ral a,nnr:al paJmenrs 

over the subsequent 100-year perlod. at 2"5 percent interest. on tbis 

basls, the annua]. equivalent eost of capitar amortization would. be 

$ffrh5OrOOO" Anm.ral operati-onr meintenance, and repla,cement costs shovn 

ln table IL likesise vere conaerted. to ar:rn:al equivalents for the purpose 

of benefit-cost eomtriarison" Bhe anni;al equivalent otreratlon, ma-l4tenance, 

and- repJ.aeeuent expense for the san Luls Unit a^ucx.rnts to $6172B1000" [lo 

d.eterrsdne total arrnual equi-valent costs an ad.justment of $3T3rOOO rras nad.e 

to aeeowrt for the decreased. power costs associated- vith wheellng and­
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Eeonornic Analysis 

purehased. energy vhlch would. result from the reduetion in d-epend-able capa­

eity mentioned. prevlously in the d.iscussi-on of power benefits foregone. 

In ad.d.ition, since power benefits foregone, measu-red- in terms of a privately 

finaneed- stearn plant, includ.e a tax component it is necessary to make a 

negative cost ad.justnent of $trZ4tr00O thus naj.ntaining eomtrBrability in 
power benefit and- eost values. Applying these aforementioned ad.justnents 

results in total annual- equivalent eosts of $1515641000 as shown in 
table 12. 

Beneflt-Cost Ratio 

Annual equivalent benefits cred.itable to the San Luis Unit have been 

eomputed., as ind-i-cated. above, at $4tr 393rooo. As contrasted. with these 

benefits, arurual- equivalent eeononrie costs of $f6r56\.A00 have been esti­
mated-" A comparison of these values ind.icates a ratio of benefits to costs 

of 2-Jo to 1.00" If only the prinary benefits of $l7r7o5rOO0 are consi-dered., 

the ratio of benefits to eosts is 1.OT to 1.o0. Tnasmuch as the primary 

function of this d"evelopment is water service and. since mirnicipal and­

ind-ustrial rq'ater benefits, on a per-aere-foot basis, are eonsid.ered- eqr:al 

to those for irrigation benefits no funetiona,l- benefit-cost ratios are 

presented- herein. 

The favorable benefit-cost rel-atj-onship reveal-s that for every d-ollar 

speat in developing the proposed. plan, two and- one-half d.ollars in benefits 

wif.I aeerue to the nation. TI:is favorable benefit-cost ratio effectively 
d-emonstrates the justifieatl-on of the proposed. plan to the benefit of the 

area lnvolved., the State, and the nation" Intangible benefits, not accounted. 

for in the benefit-eost ratio, further emphasize the economic merits of the 

proposed- plan of d.evel_oprnent.
* 
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Table IL.- of annual operation, naintenance 
renlacement costs 

San Luis Unlt 

Operation Replacenent 
 
Features and- naintenance 
 

llaln storage and. 
conveyance features 

San Luis Da,m $ 47,raa $ I+zr5oo 37r0Oo 

San Luis Pumping Plant 27or4oo 2B5rooo 237 |+oo 

San Luis Canal 45B,3oo 90,9oo 2OrrBoo 
-

Pleasant Va1ley Punping 
PLa,nt 49 1500 22|OOO 26,7AO 

Pleasant Val-ley Canal \9rooo TrBoo t,l+r 3oo 

Transmission lines 1IBr 600 69rooo 124r4oO 

Floodr.rorks 23,600 31 30o 4rBoo 

Service La.teral pusplng 
pl-ants 323r400 2L2,LOQ l2BrBOO 

Distribution syslem features 

Distribution system 2,L6Br3oo 4e4rooo 5oB,9oo 

Deep veJ.ls 246,\oo 864,zoo 6&,4oo 

Drains 93r500 2Br8OO 6zr\oo 

Eracy Punping Ple.nt 83,3oo Borgoo 

Total $3, B4B,5oo $e,r33,90o $ertgr,Boo 

a/ Interest-free, !O years - used in retrnynent analysis. 
v Interest-bearlng, 100 years - 2.5 trrereent, ilhen ad.justed- to annua]­

equivalents, these are used in benefit-eost ar:a,lysis. Annual 
equi-valent operation, naintenanee, and. replaeenent costs are shovn 
in table 12. 
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fable 12. --Annual eouivalent eosts 

San Luls Unlt 
(Sheet 1 of 2) 

Inltial Net Annual 
year of project capital Arunua1 

Featur"e 
Capital opera- lnvest-\/tton mentV 

amortl-
^/zatlorV OM&Rj1/ 

eqirlva­
1 ent 

San Luls Unlt 

Maln gtoraAe and conveyance features 
San Luls Darn and Reservolr $ 5? Jr5 ,OOO r965 $ 55,ao7,ooo $1,5oB,ooo $ B5,ooo $1,591,000 
San Luls Punplng Plant 
San Luls Canal and Pump 

37 ,33t,OAO r o6c 40, 60o , ooo 1 ,109,000 50B,ooo 1 ,617 ,000 

Intake Canal ZB,48T, ooo IYO) 85 355,ooo 2,511 ,OOO 650, ooo 2,99r,OAO 
Pleasant Va1Iey Punplng Plant +,579,000 L965 4,8o8,ooo 1J1 ,000 76,OOO 207,OOO 
Pleasant Va11ey Canal and Pump 

Intake eanal 4 ,629,ooo 196t5 4,8oJ,ooo lJl,000 63,aoo 194,000

 
Transmlsslon f,ines 
Channels, levees, and flood6orks 
Rel1ft dlstrlbutlon pumplng

 

B ,920 , ooo 
23,534,O00 t90t 

9,14J ,000 
2+ r+17 ,oOO 

25Q,OOO 
567 ,ooo 

243,OOO 

28,ooo 
49t,000

 
5g5,ooo

 

' 
plants 1B ,422 , ooo LYO) Ig,857,o0o 542,000 452,OOO 994,oo0

General property 1,07J ,000 1965 I,073 ,OOO 29,AOO 29,000 

Subtotal 229,r43,000 z45,z6j ,ooa 6,6g8,aaa 21115,ooo BrB13,ooo 

EE 

o 
o
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Table 12" --Annual equlvalent eosts 

San Luls Un1t 

{Sheet 2 of 2) 

Inttial Net AnnuaI 
year of proJecL capltal Annual 

0apltal opera- lnvest- amortl- equlva-
Feature tion nentV zatt-sn! OIr&EV 1 ahi 

: Y 
D1strlbutlon system features 

Dlstrlbutlon systerns $1?9,T4B ,ooo r95, 6l45,967 ,ooo $5 ,986 , ooo $2,777 ,OA0 $ 6,763 ,ooa 
Deep weIls 19,681,000 1956 17 2BB , ooo r ,635,000 1 ,924 ,O00"+37,OOOfnterceptor and t11e dralns 20,6JB,OOO tg75 18,1r8,Ooo 495 | 000 119,000 614,ooo 
, Subtotal 399,274,OOO 426,805 ,ooo 77 t467 ,OOA 6,647 ,ooo 18,114,000 

Less: Development of plan 
(ln above costs) -500 ,000 L954 -640,ooo -17,000 -17,000 

Replaeernent eost lncrease ­
Tresy_qumpllgt!1s4! ,' Bl,ooo Br;ooo 

Subtotal $l98,T1o, ooo $4tAJZ5,ooo $11 ,45o,ooo $5,TzB,ooo 18,1TB,ooo 
Decreased power eostsV -1 ,614 ,oQo 

Total 

! Cost estlnates for the San Luls Unlt are frorn PF-1 estlmate dated. Aprl-l 1951+; revised Januarry.2O, 
L)J), wi-tln prices as of Januara t954, 

v Capltal cost, plus lnte::esi at 2.1 percent for hal"f the constr"uctlon perlod adJusted to present worth ln 
1965. 

{ Capltal ls anrortlaed in equel annual paymenis over 100-year penlod 11965-2054, at 2.J percent lnterest. 
s/ Operatlon, mal-n-tenance and replacement expenses are based on 1954 prlce 1eve1s. 

Represents decrease 1n purchased power and wheellng eosts and tax ad"Justment.e/ 
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AIJOCATION AND REPAN.,IEM AI$AI,YSIS 

As proposed. ln thls report, the San l,uis Unit rould be lntegrated 

operationally and finanelally ivith the Central Valley Project. Feasi­


bllity; or probable retrmynent, has been tested- by a cost allocation 
 

antl retrnynent anal-ysls of the enlarged. Central Valley Frojeet includ'-


Ing the San Lrrls Unit. Repayment analyses are presented. in this chap­


ter for the Central Valley Project both with and. vithout the San Luls 
 

Unlt ad.d-itions. From these two sets of repaynent schedules the esti­


rnated. financlal resu-l-t of ad.d.lng the San l,uis Unit to the Central 
 

Val1ey Project is indicated. 
 

Allocation of Capital Cost of the Central VaILev Pro.iect Before and 
 
After the ad.d.ltion of the Saq Luis Unit 

The total construetion cost of the enlarged. proJect, exclusive 

of dlstrlbution and. d.rainage systems, is esti:mated- at $9BBr30BrO00 

and. is comlrrised. ot $ZZ9rl-43r000 in incremental eosts for the San 

Luis Unlt ana $759;55rOOO for the base Centrat Valley Proiect vlth­

out San l,uls ad.d.itions. ftre latter amount was alloeated- by the 

setrnrable cost-renaining benefit'method---the method- recently ad.opted 

Jlor use by the Fed.eral Pover Conmisslon, Arny Corps of Engineers and 

the Department of the Interlor.-t 

Essentlalty, the separable eost-rereining beneflt method- of 

afloeatlon provldes a t'eeiling't alLocation be d.etermlned. for each 

fnnetlon as the lesser of (1) equivalent annual beneflts, oT (e) tfre 
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A,lloeation and Bepaynent fuialysis 

annual eqrrirralent eost of provld.lng those benefits from the nost J-ikely 

alternatke " In this rray, no function is assigned- cost_s in exeess of 

the benefits vhich accrue or the esst of obtaining tfose Aenefits from 

a single*pwpose alternative. This aaxirnu1 is the justiftable expend.i-

Next, the ttfJ-oorrtture. or sJ-ni-mr:s alloeation 1s determlned. for each 

funetlon. This is the separable eost assigned. to each function, and 

1s deflned. as the cost of the nultiple-purpose project less the cost 

of the proJeet wlth that function being sn:itted." The differenee between 

the separabie eost (f:-oor) and the justlfiable expend.i.ture (celfing) 

provldes the basis for the percentage needed- to d-istribute project 

ioint eosts a&ong projeet fi.:netions " The al-l-ocation to each funetion 

is the sum of tbe allocated- joint and- separable eosts. 

In the financial- stud.y of the 'rbase" Central Valley Projeet the 

initial alloeations rdere mad-e to water service, power, fish and wild-­

llfe, flood eontrol, reereation and- navlgation. fhereafter, the cost 

assigned to vater service lias suballocated. between lrrigation and. mrnlci­

pal and. ind"ustrLal water use; and the pover eosts suball-ocated. a,nong 

lrrigation, mtrnleipal and- ind-ustrial vater service and. cornmercial power. 

fhts nelr approved. cost allocation nethod- also provid-es for the sirnultaneous 

alloeatLon of total projeet costs, lnetud^ing both construction and. opera­

tion, nainteranee and replaeement, Thereafter, annual operation, ilain­

tenanee and repl"a,eenent costs are ded-ucted- to d.etermine the eonstruetion 

eost alloeation. 
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Alloeatlon and Repaylcent Analysis 

fltre increnental eost of the San Luie ad.c!"it1-on, exeept for 

$gorOOo sl4gle-purpose recneatlone,l eost and $Brgeoroo0 1n single-

purpose poTf'er ltems, is alJ- assigned. to rsater service. To flnan­

eial-ly integrate the San Luis Unit these eosts were added. to the 

sJnJlar nbaset Central Val].ey ProJect eost d.lstrlbution before sub-

allocation, Thereafter the Joint r,i:ater servlce cost r+a,s d.istrlbuted, 

as in the rbase" allocation by tbe separable cost-renainlng benefit 

method., by suballocation on the basls of "flrm" vater deliveries" 

SlniJ.a,rly, power was suballocated. as before. Suballocatj-on of the 

poser eost of tbe enl-a.rgecL project is proportionate to the cost of 

an alternatlve porrer supply required. for irrigation, munieipal, and. 

lntlrlstrlal nater pumplng and- eonmereial pover generation respectively' 

The allocation of the Central Valley ProJect both before and after 

the lnelusion of the $an Luis Unit is presented. in the following 

tabulation: 
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Allocation and- Repayment Analysis 

Construction Cost Alloeatlon 
Central V Frojeet

Iten with San Lu-is Unit 

Nonreimbursabl-e

 
Navigation $rBrl+72, ooo $tBr47e, ooo

 
Flood. Control 
 52,7\g,OOA 52,7\g,OOO

Fish and. rrild.life 6,o65,ooo 6,o55 rooo
Recreation 215,000 3o5,909 

Total nonre imbrrsabl-e $?T,Sorrooo $77,jgt,ooo 

Eeinbursable
Trrigation $405,834, ooo $6g6,r49,ooo
Connereial pover 263,z5orooo Lg,,956,ooo
Munleipal and. ind.ustrial 
water service 18,612, OOO12,572,O9O 

Total reimbursabl_e $68r,564,ooo $9ro, TrT, ooo 

Total without d.istri­
bution systens $759,t55,ooo $988, 3oB, ooo 

The only d-ifferences in the nonreimbursable al-l-oeations pertain to 

the recreational function. The allocation for the Central Valley Project 

vithout the san l,uis unit assigns $ztSrooo to the recreation purpose. 

With the San Luis Unit a.dd.ed, an ad.d.itional- recreation all-ocation of 

$gOrOOO is includ.ed-. These recreation costs, estimated. by the National 

Park Service, are for mLnimr:m single-purpose reereational faeilities. 

Annual- Costs of 0peration, Ivtraintenance, and. Replacement of the Central 
Su,n l,tri" Urlit 

Arrnual costs assigned- to reimbursable frrnctions urrd.er cond.itions of 

full developnent, for operation and. ma.intenance, replacement, purehased­

energy, wheeling, s.n{ intraprojeet energy eharges associated. uith the 

Fed.eral faeilities of the Central Valley Projeet, without the San Luis 
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Allocatlon and Repayment Analysis 

Ilnlt are esti.nFted. at $BTBOOTOOO. With the San Luis Unit ad.d.ed, these 

eharges are estlnated. at $tzrO53rOOO. In general, annual costs for 

opera,tlon, naintenanee and replaeement of 1nd-lvid.ual features are 

dlstributecL proportionate to physieal aeeomplishments. 

Repaynent Analyses 

flre relmbursable capital cost of the Central Valley Projeet, 

lnclud.lng the San Luis Unit, but exclusive of San Luis or other 

d-istribution systems, ls estirnated- at $9forTf7rO00. Distribution 

system repayrnent ls contemplated. under terms of selnrate 4o-year con­

tracts between the United States and- the d-istricts for whon the d.istri­

bution faeilities are constructed. The repayment denonstration 

sumnarized. below relates to the arnount of $gtOrTt?rooo to be paid. 

fron revenues derived from eontemplated- water and. power service 

contracts 

fhe estinated. repayment of the reimbursable allocations of the 

authorlzed. Central VaILey Project is sr:roarized- 1n table 1J, with 

add.itlonal details in the frrnctional repayment tables 14, ll, and. 

L6. Ihe flnancial- feasibllity of the enlarged Central Valtey 

ProJect inclr:d.ing San Luls Unit j-s sunmarized- in table IJ, and-

supported. by funetional repalment tables LB, 19, and- 20 

The prlneitrml criterla used- in the repayment analysis are: 

(") The investnent allocated. to each reimbr:rsable fr:nction 

is to be repaid- within 50 years after the La,st maJor 

feature conrcs lnto service; 
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All-ocation and- Repayment Analysis 

(l) Connereial power and munieipal and. ind-ustrial water 

servlce investments must be paid. in fu1l, with interest, 

from the net revenues earned- by those functions; 

(") fnterest is charged- anmrall-y on the r:na,mortized. com­

mercial power and- municipal and- ind.ustrial water plant­

in-serviee investments at J pereent and 2-tf2 percent 

respeetivelyl 

(a) Ad.d.itional finaneial aid necessary to eomplete anorti­

zation of the irrigation investment is d.ravn: (1) from 

the munieipal and. ind-ustrial net revenues after repay­

ment of the munieipal and ind-ustrial investrnent; (Z) from 

eommercj-al power net revenues after retrnyment of the com­

mercial power investmentj and­

(") fnterest eomponents are not cred.ited. toward.s lnvestment 

amortlzation. 

The repayment potential of the enl-arged. project, by functlons, 

1s further d.iscussed. in the foll.ol,ring paragraphs. 

frrLgation repayment of the Central VaLley Pro.ject includ.lnE the 

San Luis Unit.--Total reimbr.usable capital eosts alloeated. to lrriga­

tion (exclusive of d-istribution systems) a.morxrt to $6961 149rOOO. The 

irrigation repaJrment analysis is based. on an assuned- water rate strueture 

of $1.50 an acre-foot for interim irriga,tlon service and. class 2 water 

suppty; $S.:O an acre-foot for a class l r,ra.ter suppty as presently 
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REPAYMENT ANALYSIS 

CENTRAL VALLEY PROJECT - CAUFORNIA
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r33f oble 14 

IRRIGATION WATER SERVICE REPAYMENT ANALYSIS 

CENTRAL VALLEY PROJECT-CALIFORNIA 
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TI'LE 15 

CE I{TTAL VALLEY PROJECT- CALIFORNIA 

POWER SYSTET AVERAG€ RATE AND REPAYMET{T STUDY 

AVERAGE POWER RAT€ USED TO COVER REVENUE DEDUOTIONS AND THE RETURN OF OOSTS TO 8E BORttE BY POU€R 
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MUNICIPAL AND INDUSTRIAL WATER SERVICE REPAYMENT ANALYSIS 
CENTRAL VALLEY PROJECT-CALIFORNIA 
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CENTRAL VALLEY PROJECT - CALIFORNIA
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IRRIGATION WATER SERVICE REPAYMENT ANALYSIS 

CENTRAL VALLEY PROJECT-CALIFOR]IIA 
(lncluding Son Luir Unit) 
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CENTRAL VALLEY PROJECT-CALTFORNIA

 
( Including Son Luis Unit )

 

POWER SYSTEM AVERAGE RATE AND REPAYMENT STUDY

 

AVERAGE PowER RATE usED To covER REVENUE DEouonotas AilD THE RETURN oF oo6Ts ro BE BoRiE By powEn 
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MUNIGIPAL AND INDUSTRIAL WATER SERVICE REPAYMENT ANALYSIS 
CENTRAL VALLEY PROJEOT-0ALIFORNIA (lncluding Son Luir Unit) 
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Alloeatlon and. Repayment Analysis 

I/
established. for San Joaquin Yalley and. De1ta areas;:' a rate of $2.75 

an acre-foot for $acranento Canals Unit service areas; a lump sum 

palnarent for Sacra,nento River d.iversigns, $2 .JO an acre-foot for Sly 

Park d.iversions with the water users paying the operation and. ng,inten­

ance expenses of the canaLs; a nominal value of $f.50 an acre-foot 

for Folsom storagei and a tentatlve rate of $7.50 an acre-foot for 

servlee to the $an Luis Uait. This water rate for the San Luis 

Unit is well wlthin the estimated. average payndnt eapaeity of the 

2/
water users,S flee irrigation rate structure would. meet project opera-

tj-on and maintenance costs and-, by the end of the projeeted- repay­

ment period eoncluding 50 years (t0 year development and 40 year 

repa.trnnent) after the San Luis Unit is considered operati-onal in 

L965, repay absut $\931725 1100 or about J0 pereent of the irigation 

aLlocatlon. The remainder of the allocation would be anortized by 

appJying: (r) $2rrg33rgO0 ln net revenues available d.uring the repay­

ment period- from the munieipal and. ind.ustrial water service funetion 

sfter a.mortizing that al-location with interest; ana (Z) $tl6r\pOr00O in 

Cl-ass I r,rater is that avaj-l-able und.er norsal d.elivery schedules;u 
and class 2 uater that d.elivered. on a when, and. if available basis.

I Paynent eapaeity is estimeted as a.bout $56.00 per irrigable acre 
of which $fg.OO would be required. to neet d.istribution system, 
d.rains, d-eep we1l, capi-tal-, and. operating costs. The reuaind.er, 
$S7.OO per aere, would. be available to repay water eerviee charges 
of $7.50 per aere.-foot for an estime.ted. total of $17.00 per acre. 
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Aflocatlon and Repayment Analysis 

net comnereial po$er revenues (ttre latanee need.ed,) after a,mortizing the 

commereial'power allocation with interest. Table 18 sunnarizes the 

estirnated- irrigation repaJrnent by years and- ind-lcates repayment is 

eompleted in Flscal. Year 2O1h 

Power repayoent of the Central- Va]-ley Proiect includ.ing the San 

Luis Unit.--Total- comrsercial porver costs of $t95t956rOOO are reim­

br:rsable vith interest. The pover repayment analysis is pred.icated­

on power rates und-er established power serviee contracts. 

Estirated. projeet revenues from power would repay the $I95r956.000 

eommereial power allocation and interest of $38r4l9r4o0 (at 3.0 percent) 

by Fiseal lIear L977. Thereafter, and. by the end- of the payout period., 

Fiseal Year 2014, $t76r49Or0OO in net revenues wou-ld be applied. toward. 

retirement of the irrigation i.nvestment and *gBrWBrgOO credited as 

project earned. sr:rplus. A year by year projection of estinated. 

revenues and expenses is presented- in table lt. 

Munieipal and. lnd.ustrj-al repayment of the Central Valley Project 

includ-ing the San Luis Unit.--[he relmbursable murlicitrn,l and- ind.ustrlal 

water servlce a,J-1-ocation is $tBr6terOOO" The water rate strueture 

contempl-a,ted. to meet repa;ment objeetives provid.es for $f7.lO an acre-

foot for S1y Park d.eliveries wlth the operation and. maintenance 

expenses paid- by the water u.sers; $2O.OO an acre-foot in the Shasta 

Dam area; $1O"OO an aere-foot in the Contra Costa Canal area; a fixed. 

anm:al h:mp sum payment for City of Vallejo dellveries, a nominal value 
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Alloeatlon and Repaynent Analysls 

of $B.OO an acre-foot for Folsom storage; and. a tentatlve rate of 

$f5.OO an acre-foot ln the San Luis Unit service area. On the 

basis of these rates, and. estimated- rrater d.eliveries and expenses 

as glven in tabLe 2O, net revenues by the end. of the project pay­

out perlocL in Fiscal Year 2014 would. repay tne $18r512rooc allo­

cation rlth lnterest of $ffrOeBr4OO (at 2.J percent), and con­

trlbute $Z5r933rpO0 toward. retrnyment of the irrigation investment. 

Repatrment of the mr.rnleipal and- ind.ustrial water servlee lnvestment 

ls completed- ln Fiscal Year I))21 thereafter, net revenues are 

cred.ited. toward. repatrrorent of the lrrigation investnent. 

Recapitulation of Allocations and Probable Repaynent of the Central 

Table 1J presents a composite repaym.ent stud.y of the Centrat 

Valley Project includ.ing the San Luis Unj-t. A further brief 

suunary and. recapltulation of these data, whlch serve to demon­

strate the financial sound.ness, of the proJect ls presented- in the 

f olloving tabul-ation : 
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Function 
Cost 

allocation 

Net operating revenues 
through fiscal- year 2014 
For Interest and-for 

repa:vment earned. surplus 

ReimbirrsabIe 

Irrigation 
comrnereial pover 
M&I water serviee 

$696,149,000 $a93r725,LOO $b96rl49.OOO $493,72j,Loo ^ |L9i^,256,ooo 372,446,000 $r3T, r9B,3oe/L951256rooo 3721446rooo $r37rr9Q,]U.612.000 44.545.q00 1r_.O2U.4001U,612,000 44,545,9OO 1l-,O2U, 

Totar reimbr:rsable $grorTr7rooo $grorTr7rooo $t\B,zz6,7oo 

Nonreiubr:r:sable 

NavigatLon 
Flood. control 
Fish and wil-d]-lfe 
Recreation 

$ r8,4Terooo 
,21749 rOAO

 

6rA65rOOO

 
3O5rOOO

 

-i-


Total nonre imbursabte$lJ_, 59L, OOO 

Total projeet (wi-th­
out distribution
systeus) $pBBr3o8rooo ' $gror7rTrooo $t\B,zz6,7oo 

lncludes $38r4r9r4oo inrLerest and $9Br77Br9o0 in earned surplus. 
"/ 
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CHAPTM X 

ATTffiNATTVE PTAIIS AT{D IIJ,STMATE DEVEIOFF1EIVI 

A,lternative p1s,ns and- ultinate d-evelopment are d.iscussed together 

in this ehapter beeause of the interlocking natwe of the two subjects. 

In planning for initial service to San Luis Unit consideration must 

be given to ad.option of the facllities to serve the future needs of 

the area to the south 1n the San Joaquin Valley (Avenaf Gap llntt), 

and- of Southern Callfornia. 

.Alleqlglirtr_Ple"s. 

More than a million aere-feet of water anmrally vill be requlred. 

for the San Luis service area to supplement ind-lgenous suppJ.ies. The 

key to the operating plan is the off-season storage capaelty provided-

by San Luis Reservoir. By rueans of this storage, use is nad-e of 

otherwlse wasted- Delta surplus water, and. of Tracy Punping Plant and. 

Delta-Mend-ota Canal- capacities. $ince no equivalent atternative 

storage sites exist in the vicinity of the proposed service area t 

plans of d-evelopment wlthout San l,uis Reservolr would. require 

storage reservoirs in the Sacra,nento River or lover San Joaquin 

River tributary watersheds, prmping plants, and long eana,Is of 

sufficient eapaeity throughout their lengths to meet peak d.emand-s 

of the irrigation season. These faeilities might be o-btained. in 

several d-ifferent ways, d.epend.ing upon the upstrearn storage sites 

selected- and- the solution proposed for crossing the Sacranento-San 

Joaquin De1ta. 
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Alternative Flans and'Ulti:nate Development

 

One mrrltipJ-e-purpose pJ.a,n in whleh servlee to the San Luis Unit 

is contemplated. as one faeet of a mueh larger development is the Feather 

River plan of development of the Califoraia Divlslon of Water Resources. 

This plan lnvolves use of San Luis Reservolr in eombination sith a 

large reservslr-on Feather River, a tributary of the Saera,mento Rlver. 

Two other p1a.ns, one involving a possible future Folsom-Ione-Mend-ota 

Canal- and" the other a posslble future Folsom-Nerma,n Canal were presented. 
't/

ln the Central Valley Basin reportF of the Detrrartnent of the Interlor. 

Sunmaries of the three plans fo]-lsw. 

Feather River Pla,n.. --fn llay 1951 the State Engineer pretrnred. for 

the State Water Resor.irces Board. the Report on Feaslbillty of Feather 

.River ProJeet and. Sacra.mento-San Jonqrdn Delta Dlversion 

Proposed. as Fea,tures of the California Water Plan. The report vas 

presented to the State legisl,a,ture, whleh authorized eonstruction of 

the project as a part of the Central Valtey Project 'rseparate and- apart 
o/

from other features thereof'r3r and- d.ireeted. the Department of HrbJ.lc 

Works to continue investigations required- for construetion of the project. 

Results of'these further stud"ies are presented. in the Febnrary L955 

report by the Divlsion of Water Resourees enti.tled. Progra^:n for Financing 
, 

1/		 Senate Document 111, Elst Congress, Seeond- Session. 
el		 flre effeet of this legislatlon is to rna,ke the provisions of the 

Central VaJ.J-ey Project Aet of 1933 (Calif" Hater Cod.e, Div. 6, 
Part l), as a.mend.ed., applieable to flnaneing and otrreratlon of 
the Feather River a.nd. Saeranento-San Joaquin Delta Frojects,
vhile separating then financi.ally and. operationally from the 
features of the Central Valley Projeet being constructed. or und-er 
eonstrtretion by the Bureau of Reels,rnation pursr:ant to Fed"eral la.w. 
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Alternative Pla.ns and Ultinate Devel-opment 

and- Constructing the Feather River Project as the fnitial Unit of tbe 

California Water Plan. San Luis Reservoir was ad-d-ed- as a feature of 

the Feather River Pl-an in this report. 

The Feather River Plan presented. in the February L955 report 

i-ncludes a large multi-purpose reservoir near Oroville on the Fea,ther 

River (a tributary of the Sacramento River), a large reservoir on San 

Luis Creek for irrigation use, a long conduit vith associated. pumping 

plants to transfer water from the Delta to the upper San Joaquin 

Valley and. southern California, and a shorter eonduit with associated 

pumping plante to transfer water from the Del-ta to the Santa CLara­

Alarned.a area near the southern end- of San Franei-seo Bay" The rnaJor 

featirres of the plan would- cost between $lr35orooorooo and. $fr85OroOOrooo 

d-epend-ing upon the alterr,ative routes and. service eonneetions seleeted. 

Pl-ate lJ illustrates the loeations of those rnajor components of the 

prineipal pJ-an which lie north of the Tehaehapi Mountains" 

The February L955 report envisions eonstruetion of the Feather 

River Plan in six steps" The first three steps wouJ-d inchrde con­

struetion of Oroville Reservoir and Powerplant, a cross channel to 

convey water across the Saeramento-San Joaquln Delta, the Feather River 

Projeet Aqued-uct from the Delta to Wheeler Rid.ge at the southern end 

of the San Joaquin Valley, and. the conduit from the D.efta to the Pajaro 

River at the southern end of Santa C1:ara County. These steps would 

provid-e fl-ood- eontrol and. power generation at 0rovi11e, finm up the 

existing water supply of the Feather Biver service area, furnish the 
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Santa Clara-Alamed-a area with a contlnuous flov of 350 cubic feet per 

seeond. (e4OrOOO acre-feet per year), and. provid.e a portion of the west 

sid.e of the San Joaquin Va11ey with ITOOOTOOO acre-feet of water per 

year on an irrigation demand basis and another portion with B4OTOOO acre-

feet per'year on a uniform flow basis. The final three steps woul-d­

suppty lrB4OrOOO aere-feet annr:ally to southern California on a uniform 

flow basls. The nature of the physical works required in the fi-nal. 

three steps would- d-epend. upon the d-elivery route and. point of service. 

Relationship of Feather River Plan and San Luis Unit.--In most 

respects San Luis Unit as proposed- by the Bureau of Reelarnation would. 

be the physieal equivalent of a portion of the Feather River Ftan. Ttre 

initial step of the State plan includ-es a reservoir with a capacity of 

ITOOOrOOO aere-feet at the San l,uis site, and. the d-an which forms the 

reservoir vould. be d-esigned. for l-ater raising to provid-e a reservolr 

eapacity of 2rO0Or0OO aere-feet. A forebay at San Luis Reservoir also 

would- be provid.ed-. The part of the Feather River Aqued.uct from San 

Luis Creek to Kettleman City would- be a concrete-Iined. canal with a 

capaeity of JrOOO cubic feet per second. Gravity water service from 

this eanal would- be provid.ed- at about etevation JBO. 

Physleally, quite simll-ar facilities are proposed und.er the Feather 

River and. San T,uis plans for service to the r+est side of the valley. 

Both plans envisage San Luis Reservoir with an initiat capacity of 

ITOOOrOOO acre-feet and. provision for later enlargement to about 
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2rOA0,OOO acre-feet. One plan proposes a main canal leaving the 

reservoir at el-evation JBO with a capaclty of JrOOO cfs; the other 

plan proposes a main canal at elevation JIO lrith a capacity of 
/ a^^br-UOO cfs and- smal-l- reIlft pumps to raise water above that elevation. 

The principal d-ifference in the plans is that the Feather River 

Aqued-uct would. be buil-t initially to ultima.te capacity thr,oughout its 
-lana*l-ranlira l,v*urrv re'6,.. lvrith pumps being installed- in stages), while the San 

Luis plan is based- on stage construction whereby onl;r part of the 

mairr.^ canal would- be constructed. to ultimate capacity. A seeond con-

str:uction stage woul-d be required to enlarge and- extend- the canal to 

meet Avenal Gap d-emand-s, and- additional stages would" be required. to 

ad-apt the canal to service to southern Cali,fornia. In other r+ord.s, 

San Luis Unit is equivalent to an initial stage of a part of the 

Feather River plan. Such differences as exist between the proposed. 

physical structures are the re.sult of d-ifferent assumed. construction 

sequenees rather than any d-lfference in basic objectives or methods 

of service. 

Folsom-Ione-Mend"ota Canal. --The Folsom-Ione-Mendota Canal as 

nraqanl-arf -in llra (lan*'vn1 \Ia'l'larr Eaqin yannrf r.rngffl g^Ugtrg Jlvttt FO]_SOpsr vsrruJ uquffi rvyvt u wvqlg eXtend_ ffOm 

Reservoir on the American River to Mendota Pool, a distance of L66 

rnil-es. With uftimate d-evelopnren.'c of the Central Valley Basin, this 

canal- could- collect and red-istribr-rte surplus flows conserved" by 

severdl major reservoirs planned- to be bullt in the future. This 

development is illustrated. on plate ll" 
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A'l+L^,,-L +Ln+uarulr6r! vrr€ wa,ter d.elivered- by this eanaL could. be pumped. from 

Mend.ota Pool to San Luls Canal, it is not consi-dered- to be a justi­

fiable alternate for the proposed- San Luis Unit at this time. The 

required capital expend-iture for reservoirs and. the Canal would- be many 

times that required for the San Luis Reservoir lrhich it woul-d. replace. 

fhus the Folsom-Ione-Mendota Canal, if constructed at all, is much 

more cl-oseIy related- to final phases of the Central Valley development 

than it is to the irmned-iate need-s of the San l,uis Unit. 

Folsom-Newrnan. Canal.--The Folsom-Newnan Canat would- extend. IJ2 miles 

from the American:River below Folsom Reservolr to a point near Nevrnan 

on the Del-ta-Mendota Canal-. The eanal and-,pr.nrping connection with the 

Saera;nento River are also itlustrated on plate J-J. This canal could not 

d-eliver enough water for San Luis Unit without storage in the Sacramento 

River watershed- or storage upstream on some of the San Joaquin tributaries 

it woul-d. cross. As with the Fol-som-Ione-Mendota Canal it is not con­

sldered to be economically justified. at the present time. Both the 

Folsom-Nevman Canal and- the Folsom-Ione-Mend.ota Canal were presented in 

the Interior Department's Comprehensive Basin Report of 1948 as alterna­
'' :tives to part or a}l- of the eapacity of an alternative canal which would 

parallel the existing Delta-Mendota Canal. 

Ultimate Development 

Adjacent to San l,uis Unit on the south and. west lies Avenal Gap 

Unit. This 'unit, illustrated. on plate 14, has an area of 4'().OOO gross 

irrigable acres. The part of the Unit near Coalinga has d.eveloped­
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irriontinn rrnm ground water to a rimited extent, and. there are 

isol-ated. instances of irrigation from ground. water on the narrow 

strip north and- west of the Pleasant Valley Pumping Pl-ant and in 

the vicinity of Devilrs Den. Otherwise Avenal Gap Unit is almost 

completely und.eveloped-. 

The avaj-Iable ground.-water d.ata ind.ieates that d.eeper weIls 

would- be required- in the Avenal Gap Unit than in the San Luis Unit 

and. the vells would- be less prod-uctive. Shallow ground-water basj-ns 

are fewer in mrmber and poorer in performance and- the streanns in the 

area are d-rier, shorter, and more erratj-c than those of the San Luls 

U:rit. Thus it appears that the import requirements per acre wi-ll be 

greater for the Avenal Gap Unit than for the San Luis Unit. On this 

basis the total anmral- Avenal- Gap import requirement probably will be 

lr5OO,OOO acre-feet or more under cond-itions of fuII d.evelopment. 

This water coul-d. be provid.ed- through repetition of the San Luis 

operating principle. The winter surpluses in the Delta coul_d. be 

;oumped. through an enlarged- Delta-Mendota Canal (or a second- canal 

ad-jacent to the Delta-Mend-ota) into the San T,uis Canal and thence into 

the potential Avenal- Gap Reservoir" fn ad-d-ition to Delta-Mendota Canal, 

the lower reaches of the San Luis Canal and- San Luis Reservoi-r vould. 

require enlarging. 0r, the area might be served. by the Feather River 

Aqueduct. Another possibility would- be to import the water to the head. 

of San Luis Canal through the proposed- Folsom-Ner,vman Canat and. not 
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enlarge the northern end of the Delta-Mend-ota Canal or construct a 

paral-]-ef canal. Another al-ternate would- i-nvolve the Folsom-Ione-Mend.ota 
: 

Canal- instead. of , or as an ad-d-ition to, the Folsom-Nei,rman. 

The choice of alternative import plans d.epend.s upon the timing of 

the Avenal Gap Unit d-emand- for water. An immed.iate urgent d"enand. for 

vater night render selection of the Del-ta-Mend.ota route desirabl-e. 

Later demand.s could- be met utilizing the Feather River Aqued.uct, or the 

Folsom-Nevman Canal, or still- Iater the Fol-som-Ione-Mend.ota Canal could­
'' : 

serve as the conveyanee feature for the Avena1 Gap surface water supply, 

In view of the uneertainty of timing of the demand in the Avenal 

Gap area, future use provisions on San Luis Unit features have been held 

to a minimum. North of the Pleasant Valley Pumping Plant only minor 

nod-ifications were required- to provide for ultimate capacity in the San 

T,uis Canal to serve areas south of the San Luis Unit. From there on the 

canal- was d-esigned. vith only the catrn.city necessary for San Luis Unit, 

but right-of-way purchases or special easement reservation should- be on 

the basis of a targer canal beeause land. costs wil-I increase considerably 

ln the area after a firm supply of irrigation water is provid-ed-. The 

earth embankment for San Luis Dam would- be zoned- to provid-e for futirre 

enlargement of the reservoi-r to 2.OOO.O0O acre-feet" Many of the future 
.'' 

d.evelopment possibilities could. util-ize the increased. storage and- the 

rezoning is an i-nexpensive way to prepare for such use. fhese future use 

provisions of
: 

San Luis Unit features woufd cost about $7rOO0rOO0 or about 

tlg6e percent of the estimated. Fed-eral expend.itures of *22911431000, none 

of which was al-l-ocated to future use. 
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Report of the Fish and" Ifil-d"Iife $ervice 

PREFACE 
 

, 
This report is a preliminary evaluation of the San Luis Unit, 

West San Joaquin Division of the Central Valley Project. Data on the 

proposed d.evelopment vere obtained from the planning agency, Region 2 of 

the Bureau of Reclamation, d.uring the period, L9\9 through Lg5+. Biotogi­

eal field. d.ata refatine to the reservoir site and. the service area were 

collected. by the Service at intervals throughout this period.. In 

ad.d.ition, consid.erable field- data relating to the fishery aspects of the 

Tracy Puraping Ptant (vhich is completed" but is to be utitized. with the 

present project ) have been collected by the Service and. the California 

Department of Fish and Game principally since L9)+6. For the most part, 

the latter d.ata have been summarized in two reports: 

(f) Erkkila, Leo F., James W. Moffett, Oliver B. Cope, 

Bernard R. Smith, and Reed" S. Nielson L95O. Sacramento-San Joaquin 

Delta Fishery Resources: Effects of Tracy Pumping Plant and Delta 

Cross Channel" U. S. Fish and. tr{ildlife Service Special Scientific 
nr^ cA.Renort - trti^L^-j^^r' lDIf,gMD IIV . .)V and"lrv}/vr u t 

(Z) Calhoun, A. J. L9r3. Distribution of Striped Bass in-

Relation to Maior Water Dirrersions. California Fish and Game, 

Volume 39, Number J, pages 279-299 (Jufy). 

These previ-ous analyses have been freely used. in evaluating the effects 

nf the nrecrent nrn'iont nn fichcr-w resources of the Delta.yr vdve 

The initial San Luis Unit service area considered. in this 

report includ.es \96rtZ\ acres of a gross area of 975.OOO aeres on the 
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west side of the San Joaquin Va}ley which, though d"eficient or lacking 

in wa'cer supplies, is suited. to irrigational agriculture. The remaind.er 

of the gross area to be served- by the ultimate d.evelopment extend.s south 

of the initial area, into Kei'n County and includes higher }and.s west of 

the initial a:'ea which would. require higher puqr tifts. Extension of 

the canal system, enlargement of San Luis Reservoir, construction of 

another storage reservoir at the Avenal Gap site, and. construction of a 

more extensive drainage system would- be requi-red, for the ultimate 

d-evelopment. None of the proposed ultimate features have been evafuated 

in the present report. 

No fishery resource of an;r significance exists in the reservoir 

site or on the service area vithout the project; consequently, the 

f i sherrr erra.l rrati nn nf 4ha rannrtvl/vr u essent'i n'l I w i s Congefned. 14ith thef, lDlfer J u valuov 

resources of the Del-ua to be affec'ced. by increased. pumping through the 

Tracy plant and. rvith the resources to be created- by the formation of 

San Luis Reservoir" 

The riild,life evaluation is conce::ned. mainly with potential 

waterfovl values on San Luis Reservoir and on the r,rasteway reservoirs 

^€ +L^ -'^^-^^^'i service area" Populations of other vild.life groups areUI UlIg PI VyUDgu Dsl V lus af sq . r 

either too small or too littl-e knornrn to permit monetary evaluation either 

without or vith the project, but such groups are considered insofar as 

possible. 

The extensive assistance furnished. bv the California 

Department of Fish and. Game in supplyi.ng data utilized. in the projeet 

evafuations is appreciated-. 
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.DESEA] TION CF' THE TBOJSCT 

I" The initlal- d.evelopments proposed. for the San Luls Unit, West 

San Joaquin Bivision, Central Valley Projeet, will be loeated. on the west 

sld.e of the Ean Joaquin Valley in tr{ereed., Fresno, and Kings Countles, 

California" The San Luls Unlt ls proposed. to conserve and. d.istribute 

water for d-omestic uses and. for lrrigation of a gross area of \96rtZ\ 

acres lying south of the town of Los Banos, Merced County, at elevations 

of about 200 to \85 teet.LJ The lower lands adjoining this area to the 

east are served. by existing canals, including the Delta-Mend.ota Ce,na.l sf 

the Central Valley Projeet, FoothiJ-ls of the.Ooast Raqge forn the higher 

western boundary. 

2" Project purposes will be served. by constructlon of San luis 

Pu4rlng ?Iant, San Luis CanaL, San Luis Da,n and Reservolr, and Pleasant 

Valley Pr;mpi.ng Flant and. supply cond.ul-t. tlasteways, siphons, a.nd. flood.­

water wasteway reservoi-rs will be requir.ed. ln connection with the main 

canals" Small regulatlng reservoirs also wlll be built ad.jolnlng San 

Luis Canal. A d.rainage systen will be requlred. under proJect operatlon, 

and. prellminary plans and estinates have been prepared.. 

3. I{ater for the San l,uis Unit will be prmped" into the Ee1ta­

ldend.ota Canal from the Sacra.mento-$an Joaquin Delta near fraey ualnly 

d"r:ring the winter and. sprlng hearry-rrrnoff peri-od when surplus flows are 

IJ 	 Thls and subsequent elevations refer to Unlted States Department of 
the Interlor,'Geologieal Survey mean sea level d.atun. 
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avallable 	(taUfe f). Theee waters wlll travel a d.istance'of about 6J 

miles in the Felta-!{end.ota Canal to a point just south of San Luis Creek, 

the location of the project intake canal. 

Table l. 	 Average quantities of water pr:mped. at the TracyiPumping Flant 
for the $an l.u:is Unit and. for all purposes wlth,the San luis 
Unlt and. average qr:antitles pumged. from the gelta-l4end.ota 
Sanal into $an luis Eeservoir"A 

Average quantities of vater pumped. 

At llracy for At Traey e:cpressly From llelta-Mend.ota 
i{onth all pr.rrposes for $a.n Luis Unit Canal ints San l"uis 

Reservolr 
(Thousand.s of Acre{eet) 

thl0ctober 21 0 L./L 127 
Ilovember 240 l'64 
Eeeenber <tL 34 ?D 

January c6o 216 240 
February 233 zLQ r90 
March 25)+ L66 66 
A1tr11 2U+ BB 20 

a­llay 2\3 o) o 
Jrme 225 ho 0 
JuIy 46 2a o/^August 2?1 bI 0 
Septenber t9, BB o 

Eased. on the Bureaurs Operation Stud.y No" SL-30 eovering the

 
water years L92L-22 through fgLo+l"

 

4" San Luis Pr:mping Plant will tift water fron the intake e-anal­

at elevation about lfl feet, to the head. of San Luis Cana1 at elevatl-on 

350 feet, 	a lift of about tBO feet; or into $an .Luis Reservoir throqh 

the outlet works for off-season storage (taUte 1), a lift varying with 

the reservoir pool elevation from about lIO to 2BO feet. 
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5" The San Luis Dam site is on San Luis Creek at streambed 

elevation of about 2I+2 teet,. The proposed. d.a.n witl be an earthfill 

structure consisting of a main dam and. four sad-dle d"ams with a crest 

elevation of 459 feet and- a maximum height of ZLJ feet" The main d.an 

will have a crest length of 7 ,\7O feet " The three sad.d.le dams in the 

left (north) abutment will have crest lengths of IrO2O, LrOrO, and. IrJOO 

feet in ord.er from the far left toward the main d.arn. The sad.d.Ie dam in 

the right abutnent will have a crest length of lrlO0 feet. An overflow 

spillway will be buil-t in a sad.dle 1n the far l-eft abutment and will 

serve to spill very infrequent flood flows into San Luis Creek through a 

tributary channel" The spi-llway will be partly regulated. by a top-seal 

rad.ial gate having a capacity of 2r2OO second.-feet at a pool elevation of 

450.0 feet" Ad.ditional spillway capacity will be provided by two )O-

foot overflow weirs having crest elevations of 452.2 feet. The outlet 

works will consist of a cut-and.-cover t;pe conduit and. wiII be located 

under the right abutment. The upstream elevation of the conduit invert 

will be at 2BO feet. The system of outlet works is designed. to deliver 

the required. flow into the proposed. San Luis Canal at a canal water 

surface elevation of 350 feet" When the elevation of the reservoir 

water surface is such that this cond.itj-on cannot be met by gravity, the 

San Luis Prmping Plant will be used. to lift the water into the canal. 

6" San l,uis Reservoir wlll store ITOOOTOOO acre-feet with a r^rater 

surface area of 1Or30O acres at normal pool elevation of 450 feet. At a 
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reservoir pool elevation of 350 feet, which is the water surface ele­

vation of the canal, the reservoir storage will be lB3rOOO acre-feet with 

a water surface area of SrrOO acres. Evacuatlon of the reservoir between 

water surface elevations of llo to 2BO feet, the latter being the top of 

dead storage, will be by gravity to the pr.mping plant from which the 

water will be lifted. to the San Luis Canal. The d.ead.-storage trrool will 

store 21000 acre-feet with a surface area of 2J0 acres. It is estimated. 

that IrOOO acre-feet of sed.iment will aecr.mulate in the reservoir area 

d.uring IOO years of reservoir operation, but silt will be d.istributed. 

over the entj-re reservoir and will not reduce the storage pool by this 

amount. A summary of the eharacteristics of the reservoir is presented. 

in table 2. 

Table 2" Characteristics of San l,uis Reservoir, initial stage. 

Pool Level Elevation Storage
(feet, nrs]- (acr"-reet) 

Area Shoreline 
(acres) TF 

Maxj.mum (rlood. surcharge )
I\Tnrmql hi oh 

+)1 .z 
450 

lr026rBoo 
rroo0r000 

I\Jr rtVV 

lOr 3OO 

37 
37 

Average annual maximurfy', 
Average annual minimum9 
Level at San Luis Canal 

U+o.B 
33\.6 

920r000 
Itoro00 

].OrO0O 
4r4oo 

35 
IO 

water surface 350 tB3,ooo q qnn 2L 
Dead storage 280 tr::o 230 7 
Streambed. 2+2 

Based. on the Bureaurs operati-on stud.y No. SL-30 covering the water 
years L92L-22 through rg)+o-\1. 
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T. The reservoir pool level will fluctuate, on the average, about 

106 feet annually as ind.icated- in table 2. fhe d.istribution of fluctu­

ations over the average year is ind.icated- in table 3 and. figure I" Table1n 

J also presents data for ind.ivid.ual years the 2O-year stud.y which show 

typical month-to -month f luctuations " 

fable l.		 San Luis Reservoir water surfaee elevations f,or average months 
and- by months of typical years. 

Mean water surface elevations for the monthl/ 
Srnq.ff ar:nua! fluctuation Large annual fluctuation 

Mean Low MiddIe Eigh Rising Falling 
of 20 VgI level level level levelI9 

araFrqMonth		 Lg32-33 Lg25-27 L92L-22 L92\-25 L%849 

azA?to 	 Jtv0ctober 34\.8 	 370 
arB 	 ?qqNovember 368.z JOJ 393 J+( 
^^o atA 4oBDecember 38r.6 	 J50 Jtv 403 37L 

lt1'7January 399.3 	 509 ?a2	 395 4rB 
aoR Ir1'7 )raBFebruary +15.Y T!t +2L 4sB 

March \37.2 Lr a lr ?l )t+B +3) 448 
April ir4o.B lt1 7 \\g 440 t+l+g 

May \37"2 IIt5 445 t+:B \\z 
l. ^r		 l+>A t+26June 425.2 +v) +22 \56 

July \o:-.4 JOI )+rh \o6 398 
nl.l,<4+		 <hf) 	 <n <nu6uD u 358 "P 3BL 376 

September 5+4..1 ?'r lr 3l+4 368 3l6 338 

Based- on the Bureau's, operation stud.y No. SL-30 for the water years 
L92L-22 through I940-4r,"l 

Levels presented. in table I 	 are all mean monthly levels and should- be 

interpreted- as applying to about the 15th day of each month " Stud.y of 

qnd 	 'l a 	 n"ratqh] J nf UdUJU aI r.rhi f n'l'l ind-icatesu@v!uo ? auu vr to.}- lr WTIJUTInle IU!!UWD, 	 that the reservoi-r fluctu­

ations from month to month vill be very similar in all years. The 

Bureau's operation stud-y shows that the high stage will be reached in 
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Aprit in all 20 years stud.ied.. As shor,rn in the tables and. in figure 1, 

a fairly constant level vill result d-uring March through May of most 

years. At other tines of the year, fluctuations are typically severe 

from month to month as sholm in table 4. 

Table 4. Fluctuations in surface levels of San T,uis Reservoir. 

Month Mean		 Range 

October 
November 
December 
January 
February 
March 
ApriI 
May 
June 
July		 
nu6uD u 

September 

1J "+ 
13.4 
1"7 n!1. I 

2t+.5 
13.3 
5.o 

-J.o 
-12.0 
-4.8 

-26.o 
b/ 8.6 

2l+ 
It 
14		 
Dq 

L+.' 
4 

-3 
-I0 
-2? 

al.-J+ 
-to 

o tn ?A 

o TO ;IO .tn l-.n ?1 

IO t-n 20 
n t,o l_o 
I toB 

to -ll 
-q toQ2 

-24 to -28 
to i9 
-Fn -?A

-1 -7 to ro 

?l		 Based on the Bureau's operation stud.y No. SL-30, water years 
L92L-22 through f9\0-l+f" Negative figures indicate recessions" 

u		 Direction of change ignored.; the true average for September is 
2.J feet. This average covers only l! years rather than 20. 

B. Flood.ing of San Luis Creek by the proposed reservoir is of 

little consequence, for the stream is without flow for the greater part 

of each year" The land.s of the reservoir area, presently planted. to 

grain or utilized. for native hay or pastr:re, will have no value for 

these purposes with the project, except as they may be utilized. under 
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a suggested. plan for waterfowl management diseussed in the wild.Iife 

section of this re'oort. 

9. San Luis Canal with a total length of about IOO miles will 

extend. from the reservoir south almost to Kettleman City. It will con­

sist of four reaches and wilt be lined. the entire length. The first 

reach will have a capacity of 5rOOO second-feet and will terminate at 

Panoche Wasteway, about 4 miles beyond. Panoche Creek" The second. reach, 

beginning at Panoche Wasteway, will have a capacity of 41600 second.-feet 

and" wilt terrn-inate at the Five Points trilasteway southwest of the town of 

Five Points. The third. reach will extend- from the Five Points tr{asteway 

to Arroyo Pasajero and. will have a capacity of IrJOO second.-feet. The 

final reaeh, extending from Arroyo Pasajero nearly to Kettleman City, 

witl have a capacity of 7OO second-feet. The lengths of these reaches are 

about 41, 30, f3, and ll niles, respectively. 

10. Pleasant Valley Canal, a d-istribution canal with a length of 

about 20 miles, will be supplied by the Pleasant ValLey Punping Plant 

from a point on the main canal southwest of the tor,m of Five Points. The 

canal will be located, at an average elevation of \55 feet and. will roughly 

parallel the third. and. fourth reaches of the San Luis Canal. Pleasant 

Valtey Canal vill have a capacity of 6OO second-feet. The tornnrs of 
i 

Coalinla and. Avenal may pump water from the Pleasant Valley Canal near 

the Arroyo Pasajero crossing and near the terminus, respectively, for 

mr-rnielpal and. ind-ustrial purposes 
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11. Panoche and Five Points 1^Iasteways will extend., respectively, 

about p and. 16 niles from the points on the canal mentioned. above -uo 

retention reservoirs. These reservoirs wirl retain floodwater in 

add.ition to waste water, as ind-icated. below. The reservoir for Panoche 

trIasteway will be located- about I nrile southeast of the tor,rn of Mend.ota; 

the other, about I niles south of the tor,,rn of San Joaquin. 

L2" San Luis Canal and. the Pleasant Valley Canal will have terminaf 

regulating reservoirs of )O-acre-foot capacity each and. terminal waste-

ways connecting to nearby reservoirs with capaeities of lpO and IOO aere­

feet, respectively. Snall regulating reservoirs of 50- to IOO-acre-foot 

capacity al-so will be built contiguous to the main canal at points more 

or less equally spaced- along its length to conserve excess water that 

otherwise r^rould. have to be wasted. in the ease of Dower failure or other 

operational diff iculties 
" 

13 " Flood retention reservoirs are planned- to intercept d.ischarges 

of creeks of the projeet service area" Ti"io small ones of !OO- and. IOO-

acre-foot capacities will be built above the San Luis Canal on Laguna 

Seca Creek and. on an unnamed. creek near the northern end. of the service 

areat and-.another of 2.OOO acre-feet -,rill be built above the canal on 

Tumey Gulch Creek. Another small flood. retention reservoir of 270-acre­

foot capacity will be built on Arroyo Largo near the end of the Pleasant 

Valley Canal" A larger reservoir of LLr-(6O-aere-foot capacity and a 

snrface area of Lr7o6 acres will be buirt berow the canal on Littl-e 
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Panoche Creek. Other larger reservoj-rs will be built below the canal on 

Panoche Creek (35rOOO acre-feet), Cantua Creek (tZ,59o acre-feet), md 

Arroyo Pasajero (35rOOO aere-feet). These reservoirs will have surface 

areas of 3r9OO, 4rOOO, and 2r92O acres, respectively. As ind.icated. above, 

Panoche Creek and. Cantua Creek Reservoirs will retain waste water as well 

as floodwater. 

14" The major streams of the service area fan out and. are obliterated. 

near the proposed. San Luis Canal crossings, so that floodways vill have 

to be built between the canal and. the "oroposed flood-retention reservoirs " 

The flood.ways will be confined- by low d.ikes about one-half mile apart. 

L5" AJ.l of the wastevays, floodr,rays, and. minor reservoirs to be 

built in connection with the canal will be only internittently watered.. 

The single-purpose ftood. retention reservoirs and. the floodways probably 

will be least frequently watered." The regulating reservoirs, the waste-

ways, and. particularly the wasteway retention reservoirs witt be watered 

mnra {3vanrron*Irr qnd fnr 'l dnc^v rand. for longer period-s, but no definite information on 

the d.egree of i^ratering is available. 

L6. Six or more siphons r"rill be required. on the San Luis Canal. 

Siphons are proposed. to pass r.:nd.er Los Banos Creek, Ortigalita Creek, 

Little Panoche Creek, Panoche Creek, Cantua Creek, and finally und.er the 

Southern Pacific Railroad. (Coalinga spur line) and" Arroyo Pasajero at a 

point northeast of the tormr of Huron" The lengths of the siphons will 

range from about 500 to 21000 feet" A siphon will be required. on the 
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Pleasant Valley Canal at the crossing of the railroad. and Arroyo 

Pasajero. 

L7. Irrigation d.istrlbution systems to the serviee area will be 

supplied- from the main canal by pumping to the high sid.e and by gravity 

to the lor,r side " Excepting the Pleasant Valley Canal, these systems 

probably will be of concrete pipe constructj-on as now used in ad-joining 

areas " 

18. Prelimlnary plans f or a d"rainage system includ.ing a maln 

interceptor drain follor^iing the lower ed.ge of the service area from 

south to north have been prepared.. Such a system is expeeted. to be 

required after a few years of projeet operation. However, construetion 

of the system, vhich is proposed. to drain initially into the San Joaquin 

River near Mendota Pool and. ultimately, by extension of the main drain, 

into Dutch $Iough in the lower Delta, is contingent upon demonstrated. 

need " 

L9" It is antieipated. by the Bureau of Reclanation that und.er 

development of a fuII water supply for the proposed. serviee area, the 

farm sizes will be smaller than without the d.evelopment, and more of 

the area will be devoted. to nonagricuttural uses including farmstead.s, 

rights-of -vay, and urban and. ind-ustrial d.evelopments" The projected. 

land.-use pattern rrnd.er such cond.itions has been estiraated. by the Bureau 

and is presented in table l. 

LAND-302



1l

 

Report the Fish and Wildlife $ervice 

Table l"		 Anticipated major land. uses with the development 
initial San l,uis Unit service Area. 

of the 

Land. use		 Acres Acres 

Al-1 - gross area 	 Lr96,:rz\

Nonagricultural 
Second.ary and. farm road.s 
Railroad" rights -of -r,ray 
State highway rights -of -way 
Distribution rights -of -way 
-E'arm ortcnes 
Citles and towns 
Farmstead.s, gins, packing shed"s, etc.		 

22 3'60 

900 
2rBOO 
5 

'7OO3,860

Trooo

 

'r 'l 	qAn rl, nnn)+.1VV 

Gross agrieultural area		 
Nonirrigable (class 6) fana not included above		 

)+l+L,92l+ 
r nnl,L.Y/.+ 

Irrigable agricultural land. 	 ir4orooo 

20" The crop pattern of the irrigable land.s in the proposed 

service area is expected. to become more balanced" with the d-evelopment of 

full r+ater supply. The long-term projection of the crop pattern with 

the proposed. d.evelopment is estimated by specialists of the Bureau to 

be as presented. in table 6. 
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Table 5" 	Estinated crop pattern of San l,uis Initial serviee area 
with full water supply. 

/a vn^ vr vlJ		 Aeres 

Cotton 132 r 000 
Al-f alf a BB,ooo 
Irrigated. grain and. hay 44rooo 
Irrigated- pasture 44,ooo 
Decid.uous fruits and. grapes 22,OOO 
I1i a] d n?^nqv! vrv	 66,ooo 
Truck crops BB.ooo 

Subtotal 	 484rooo 
)rlr AAALess duplicated. area T1 rVVV 

rFntq'l i rr.i ontrl p.TaA 44o,ooo!trlbev+v 	 srvs^ 

Increased. livestock production is possible in the San Luis service area 

with the proposed. development and the crop pattern indicated. abovel 

hovever, it is uncertain whether or not the l-ivestock production wiII be 

accomplished. IocaIIy. It is estimated by the Bureau that the feed.s that 

vill be produced. und.er the projected. crop pattern will support 2lOrO0O 

animal units annually. 

LAND-302



t? 

Report of the Fish and Wildlife Service 

DESCRIPTION OF T}IE PROJECT AREA

 

Physical Features

 

2L. The proposed. service area embraces a strip averaging roughly 

tl rniles vide and 65 mites long between the tornms of Los Banos and. 

Kettleman City. The site of the proposed reservoir. is on San Luis Creek 

just north of the service are6. and. about 12 miles west of Los Banos " 

22. The topography of the project area consists essentially of 

large coalescing alluvial fans formed by the intermittent streams of the 

Coast Range to the vest. The fans slope northeastward toward. the valley 

floor with a grad.ient of about 25 feet per mile through the proposed 

service area" The floor of the west sj-d"e of the valley slopes northeast-

ward at a rate of about 5 feet per mile toward the sloughs and channels 

of the rivers. The stream channels are poorly defined in their lower 

reaches, thus special provisions are necessary for the control of flash 

flood.s in any plans for canal construction. Farming operations have 

aggravated. this cond.ition, but it is also a natural characteristic of 

thls drainage area. 

23. Al-l of the streams of the project area are intermittent, and 

flow records for these streams are meager. The California Division of 

Water Resourees esti-mates that the total mean seasonal natural runoff of 

all of the tributary strea.ms along the west sid-e of the San Joaquin 

Basin is only about I34r)+00 acre-feet. The d-istance along the base of 

the foothills involved. i-n this estimate is over 3OO miles, nearly twice 

the length affected. by the project. 
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24, Despite the lack of surface water supply, irrigation is 

extensively practiced.. The water supply for this irrigation is d.erived 

almost entirely from wells ranging in d.epth from a fev hundred. to over 

2rOOO feet, Flood flows to the streams are utilized at times on some 

streamside areas, and- some r"rater has been supplied. to the northern part 

of the area on an interim basis from the Delta-Mendota Canal. The 

sources of the growrd. water are rainfall and. mnoff from the Sierra 

Nevad.a and the Coast Range. Seepage from existing irrigation canals on 

the val-l-ey f loor also may contribute to the d.eep aquifers. The f irm 

ground.-water supply is estimated. to be not greater than about 213rOO0 

acre-feet annually. 0n the basis of present use, the und.erground. sor:rces 

are being rapidly depleted. by an arrnual ground--water withd.rawal of about 

ITOOOT0OO acre-feet. 

25" The soils of the proposed serviee area are loose and. friable. 

Soil textures are sand.y or silty loam on the upper portions of the al­

luvial fans and ad.jacent to the streambed.s but become increasingly 

heavier toward the fringes of the fans" The fringe soils are not only 

heavy, but they have accr.mulated. greater amounts of alkali, and their 

subsoils tend. to become cornpacted. so that water penetrates more slowly 

than at the center of the fans. Some resid.ual soils occur on the higher 

ground. within the proposed. service area, but soils of atluvial origi-n 

are characteristic of the area. 
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25" Sed.iments on the alluvial fans of the service area have been 

d"erived. from shales, sand.stones, and- conglomerates which contai-n varj-able 

amounts of soluble salts, mainly sulfates" The soils of the area have 

retained. these salts ln important amounts. The quantity of these salts 

is the principat basis on which the land.s of the area are classified. as 

to ad.aptability to irrigatlonal agriculture, but topography, drainage, 

soil texture, soil d.epth, and alkalinity also were eonsidered. in the 

ad.aptability classes. The d.istribution of these classes for the initial 

servi-ce area of l+96rtd+ acres is summarized- in table J. 

Table J. Land. classes of the San Luis Unit service area. 

Land. classes

 

Gross area ? o Total
J 

A)'Anroc L99,OOO 23L\OOO nnn 2,OOO 495,ooo 

Davaanl' [o.r )+5.6 L1
1D 

./ 
A o.i+ 100 

27 " Class I lands occur on the higher, smoother parts of the recent 

a.'l lrrwia.l fn.ns: eonsjsf, flaan hio.h-lv SOiIS!w+rsrfvrueuy, thev 6f narmaqlrlo fertile 

nqnqhl a nf nrnrri.ding a high range Of availabl_e mOistUre and. haVing lOwyfvvr 

concentrations of soluble salts. Most of the soils of class I prod.uce 

good. to excellent yields. Class 2 land.s are located. on the high interfan 

areas or on the lower ed.ges of the fans for the most part. These soils 

have mod.erate deficiencies due mainly either to a fine texture or a 

soLuble salt content of 0.2 to 0.5 percen-b. About BrBOO acres of the 
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class 2 lands have moderate topographic d.eficiencies. Yield-s of the 

class 2 land.s are fair to good., and although the number of crops that 

are ad.apted. to them are fewer than for class I land"s, a large selection 

of crops can be successfully cultivated.. Most of the class I land.s 

occur along the lower ed.ges of the fans in the interfan areas and. along 

the eastern ed.ge of the project area vhere soluble salts have accunulated. 

to the extent of O.) to O.B percent. SoiI texture is usually fine, 

subsoil compact is slight to moderate, and. available moisture is Limited.. 

Yield.s of class J land.s are poor to fair, and. crop ad.aptability is 

greatty restricted.. The class 5 tand"s consist of stream ehannels, very 

rough lands, and- loi^r hills; they are unsuited. to irrigational agriculture. 

28. The climate of the proposed service area ls semiarid" Total 

annual preeipitation averaged. B.J)+ inches over a'(J-year period at Los 

Banos and. 7.O! inches ovey a ll-year period. at Coalinga. The range in 

annual precipitation was 2.85 to 16.68 inehes over the period of record 

at Los Banos " A-ll precipitation on the area occurs as rain fatling 

mainly in the period- November through March. In the Coast Range at 

higher elevations to the west precipitation is mueh heavier and averages 

as much as 22 inches annually at some poi-nts. 0n the service area, air 

temperatures average about BO" F. for the month of JuIy and. l+Bo F. for 

December, while the record-ed. range is 14" F. to over llOo F. The frost-

free period coineid.es nearly with the period. March through November, 

averaging aboirt 2!O d.ays at Los Banos and. Coalinga and. nearly llO d.ays 

at Kettleman City. 
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Commercial Featureb 

29. The project service area is accessible from State Highway Jl 

which traverses it in a north-south d.irection, crossing the San Luis 

Canal alignment about midway of its length. This highway roughly parallels 

U. S. Highway )) nearLy the entire length of the Central Valley south of 

the city of Stockton" Two State highvays, numbered- 180 and. lp8, traverse 

the service area in an east-west d.irection anil connect State Highway ]l 

with U. S. Highway 99. Another State highway, ll2, passes through the 

San Luis Reservoir site, north of the service area, and. connects U. S. 

Highway 99',rj-tLt U. S. Highway I0I and State l{ighway 1, the latter two 

belng north-south coastal routes, 

30. The San Joaquln Valley route of the Southern Pacific Railroad. 

rr.rns through the valley east of the pro ject areas. The service area and 

reservoir site are most accessi-ble by railroad. from the city of Fresno 

which is some ]l miles east of the northern part of the servi-ce area 

over State llighway 1BO" Southwest Airways maintaj-ns a d-aily service out 

of San Franeisco to the town of Coalinga which is about lO miles west of 

the southern part of the service area" United Ai-r Lines serves the city 

of Fresno on its regularly sched"uled. north-south flights through the 

(1ant rq-l \f 
v 

q I 'l arz .er e+4vJ 

31. Populations of the counties in which project d.evelopment is 

proposed- (lg>O census) are as fol-Iows: Merced County, 69,78O; Fresno 

| / ^-r -- -/6County, 2'(6,JLJ; and. Kings County, 461766" No sizable cities or tor^ms 
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are located. within the proposed- service area. Several small tor^ms are 

located. within lO road. miles of the service area, but only four of these 

had 1!!O populations ln excess of IrOOO; they are: Coalinga, population 

,1539, located. as given abovel Avenal, population Jr9B2, located about 

6 mites west of the southern part of the service areai Mend.ota, popu-

Iation Lr5L6, located. nearly on the east bound.ary of the area near its 

mid.point; and. Dos Palos, population IrJ!4, located. IO miles north of 

the service area" Fresno, with a lplO population of )Lr66), is the 

largest city i,iithin 50 miles of the proposed. servj-ce area. 

32. The proposed. reservoir site is also i-n a sparsely populated. 

area, but large urban centers are located. within easy d.riving d.istances. 

Populations, road. d.istances, and. d.irections of such areas wi-th respect 

to the reservoir are given in table B" 

Table B.		 Populations and locations of urban centers with respect to 
the proposed. San Luis Reservoir site. 

Road miles and. direction 
-qi!v l95O population from the reservoir site 

Greater San Francisco-
Oakland-

San Jose 
Fresno 
Stockton 

trTOOrOOo (Approx. )
95,2Bo
9L,669
70,853 

r2O I{W 

63 wt^l 

85 se 
73 N 

Many other cities and tor,ms are located. within 50 road- miles of the San 

Luis Reservoir site. Those having I95O populations in excess of IrOOO 

are listed. in tabte p in ord.er of their size together with their 

loeation by county. 
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Table p.		 Populations and. Iocations of cities and tovns within !O road. 
mifes of the proposed. San luis Reservoir slte. 

Road- miles and direction 
fa i trr nn f nr.m Po'oulation from the reservoir site CountY 

Modesto		 L7 389 )+6 N Stanislaus 
Merced. L5,278 47 NE Merced 
Turlock 6,235 )+r XU Stanislaus 
Gilroy 4 35}I Santa Clara 
-FIOIILSTEr \ '95L 3r s\^I San Benito 

'9o3Chowchilla		 3,Bg3 4Tn Madera 
Los Banos 3,858 L2E Merced. 
Atwater 2,855 45 me Merced. 
Ceres 12 

t J./­ 50N Stanislaus?qt 	 

Gustine rr9B4 17N Merced. 
Ner,rman l rBt5 2tN Stanislaus 
Morgan Hill	 L,627 )+4 NI,f Santa Clara 
T+...'6d^+^6!f v rrf6D uvrf L,5O2 43 NE Merced. 
Dos Palos L 28 SE Merced 

r '39\Patterson Lt5+J^t. ^	 33N Stanislaus 
San Juan Bautista Iro3t 3g s}I San Benito 

33" Most of the lands of the'project area are in private omership 

and are utilized mainly for crop production. The service area j-s not 

prominent in livestock or d.airy productiore but some sheep are grazed- on 

the area and a small amount of beef and. d.airy production is carried on 

there, Irrigational agriculture had- its beginning in the early L)2O's, 

and. by L939 the first Federal crop census showed about pOTOOO acres 

irrigated-	 in that year. Rapid. d.evelopment in the years following is 

refleeted 	in the LplO crop survey of the Bureau of Reclamation shown in 

table IO. 
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Table lO. lplO crop survey of initial San Luis service area. 

CroP Net acres Net acres 

Trri aa.Farl
!rf lbsvvs 

'7? Dtr'7Cotton I J tL,/ | 

Al-falfa 2 
'547Grain and hay t6z,\t3 
 

Pasture roB 
 
Decid-uous fruits and grapes 743

 
Field. crops 18roB7

 
rllrrrnk n?nn< 16 36\
 

r nry l, nl.Fallow LZ ( ,+1+

 
4oor 943

 

Nonirrigated.
(}rein qnd 'r -r Azzhqrr !4rv | |

Native pasture
 63,86t

 
Dry-farmed. fallow
 T,5gO


r r ol, Abandoned cropland.
 )- t J-1.+
 
6t. 
 ^-^o+,c>z 
 

Net agricultural lands
 \85,:-95 
 
ro. o2g 
 Nonagricultural land.s
 

Gross land. area )ta6 t c)t 
 

,O

34. By L)JO over. 4OOrOO0 acres had. been d-eveloped for irrlgational 

agriculture, of which over ZfJ.OOO acres were in small grain and hay, 

cotton, gard.en truck, fietd. crops, etc., while about l2TrOOO were 

fallowed.. Large-seale operations characterize the agriculture of the 

surveyed. area; consequently, only a relatively small proportion of the 

proposed service area is now d-evoted to nonagricultural uses such as 

farmstead.s, rights-of -way and. tor,ms. The historic crop pattern has 

been evolved to provid-e complete utilization of the available water 
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supplies and facilities. The vells produce water about fI months of the 

year. Irrigated grain is groi,m to utilize water d.uring winter and. spring, 

whereas cotton, truck, or field. crops or a combination of these are grovn 

to make use of the water d.uring spring, summer, and. fall. Preirrigation 

for grain takes plaee in October through December and. for cotton in January 

through March. Grain is irrigated. d-urlng March and. April, cotton and-

other crops d.rring May through September. 
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FISIIER]ES 

Introduction 

35. All of the streams of the project areas are intermittent, and-

such fish populations as exist in them are confi-ned to the headwaters 

and. to the sloughs of the valley floor below the project lands. The 

intermed.iate reaches which traverse the project areas are d.ry much of 

the year and. are practically or actually d.evoid. of fish life; con­

sequently, no fishery value exists in them und.er without-the-project 

cond.i-tions. However, since the water to be utilized- with the project 

will be d.iverted. from the Sacramento-San Joaquin Delta via the exist­

ing Tracy Punping Plant and. the Delta-Mendota Canaf, all the fisheries 

of the Delta which are affected. by the punrping plant will be a.ffected. 

by the San Luis Unit and. must be evaluated. without and vith the project. 

These fisheries includ.e those for the king salmon, striped- bass, shad., 

catfish, largemouth black bass, and. many other speeies of lesser 

lmportance. 

36. Pumping at Tracy wiII be marked-Iy increased. with the.san Luis 

Unit d.uring the months of 0etober, November, and. January through March; 

and. it will be i-nereased. to an important extent in other months in many 

years (tatfe f). Such pumping wilt increase the losses of young fish 

at the pumping plant and. aggravate the fishery protection problem 

there. Losses to the affected. fisheries are of great concern to conser­

vati-on interests. Small f ish r.rhieh escape through the salvage faeilities 

LAND-302



Report of the Fish and.'lfild"Iife Service 

at Tracy Pumping Plant will contribute to the fishery resources of San 

Luis Reservoir and the canals; consequently, fish sereens are not 

r^pnrrirad et tha gsp Luis Pumping Plant, and" it is considered impractical 

to screen the San Luis Reservoir outlet or any of the San Luis Canal 

turnouts " Although fishery resources will be created. in San Luis 

Reservoir and. in the canals with the project, these are not expected to 

replace the loss to the Delta fisheries either in kind. or magnitud.e. 

37. The transport of the project water via the Delta-Mendota 

Canal will improve this existing canal as fish habitat by provid.ing a 

continuous flow throughout the year except d"uring December when water 

will be carried. only in d.ry years. Thus the fishery resources of the 

Delta-Mendota Canal vill be somewhat improved. with the project" Ho-nrever, 

since fishing in the canal is d"iscouraged and fishing is aecomplished. 

only by trespass on the patrolled. right-of-way, no fishery value is 

assigned. to this canal or to the proposed project canals. The proposed. 

minor reservoirs, wasteways, and floodways of the service area are not 

expected. to have value as fish habitat because of their intermittent 

character. 

38. Each of the affected- Detta fisheries of importance is evaluated" 

below without and. with the project. The San Luis Reservoir is evaluated 

rr-ii.h f.ha nrn'ipnlvJvv e.I/f 
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Without the Project 

King Salmon 

39. Young king salmon migrating to the sea from the spa-,ming areas 

in the niddle reaches of the rivers pass through the upper Del-ta waters 

vhere a large proportion of them are subjected. to the influence of the 

Tr The ind.ivid"ual fry or flngerling, und-er cond.itions 

without the pr-rmping ptant, d.id- not tarry long in the Derta. yet the 

migrations of the various segments of the run d.o not coincid.e, so that 

aey Pumping Plant " 

young salmon, passing through Delta waters j-n consid.erable numbers 

during the months February through July, come u.nd-er the influence of the 

purying plants for' a consid.erable period. each year. Sacramento River 

salmon, whieh constltute by far the largest rr.n, move through the Delta 

mainry d.r:ring Mareh, while the san Joaquin River fish move through 

mainly d.uring April and" May" 

40. U-nd.er the full without-the-project d.iversion sehed.ule, in­

creased. m.:nbers of yor-rng Sacramento River sarmon will be d.rar^m by the 

Tracy plant i-nto the maze of upper Delta channels (ny way of Georgiana 

Slough and. the Bureauts Delta-Cross Channel) vhere currents will be much 

slower than in the river" Both the increased- regulation of tributary 

streamflow in upstream reservoirs a.nd. the increased. consuraptive use of 

water in upstream areas, assumed- for futi-rre cond.itions, will red.uce the ' 

amount of r.later that passes through the Detta and thereby increase the 

proportion of the Delta inflow that is d.iverted. by the plant" In regard 

to regulation, it must be emphasized. that both without- and. with-the-project 
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cond-itions assume full operation of a1I reservoirs recently conpleted. 

and. und-er constructlon as well as Trinity Reservoir (e"5 nffUon acre-

feet capacity) which now is only proposed. but is essential for operatl-on 

of the San Luis Unit. Low grad.ient, r,rcak river d.ischarges, and tid.es 

eombine to slow the water movement of the upper Delta, but diversion 

at the Tracy plant and other eond.itions assuned. without the projeet will 

aggravate this condition and lengthen the period" of time young salnon 

will spend. in the upper Delta as well as lncrease the number of them 

that follow this slow route. This d.elay is expected. to bring about ln­

creased. losses from pred.ation, disease, and food. eompetltion as well as 

increased" Ioss from nonlederal pr:npi:ng plants throughout the Delta. 

Direct losses of young salmon at the Tracy Pr;mping Plant are expected. to 

be held- to a uinimr:m by the fish facilitles being developed there as 

d"lscussed below. 

)+f. fhe San Joaquin River salmon will be more di.rectly affeeted. by 

the Tracy plant without the San luls Unlt diversions than the Saera,nento 

Rlver salmon sinee their, migration path nor-mally follows upper Delta 

char:.nels that pass very near the plant and. their time of migration 

coineid"es with the start of the heavy pu4ring season" 

\2" A-l-1 affeeted. nigrant salmon are exBected. to be ln advanced. fry 

or flngerling stages (mostly of a length greater than 35 nn. ) so that 

something over p0 pereent of those d.rarnm into the d.ireet puqt lnfluence 

can be salvaged. by the fish faclllties now being developed for the Tracy 

plant. However, losses are expeeted. to oecur not only from failure of 
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the fish facilities to screen them but also from handllng required. to 

return then to safe waters and from the ind.ireet eauses mentioned. above. 

43. The king salmon resource without the San Luis Unit has been 

evaluated on the basis of comrercial- catch record.s; results of postal 

card. surveys; tagging, narking, and. spar,ming ground. findings; and other 

d-ata eollected. by the California Departnent of Fish and Game and. by the 

Servi.ce" Losses to the resource e:<peeted. as a result of the operation 

of the Tracy plant have been calculated. on the basi-s of antj-eipated. 

upper Delta water relations defined. by the Bureau of Reclauati-onts 

operation stud.y No " SL-30. 

44" Comercial values of the king salmon are estinated. at 

$z1386roo0 annually vith the Tracy Pr:nping Pt-ant and vithout the $an 

Luis unit diversions, r,rhlle sport fishing values are estimated. at 

$816O6rOOO annually for these conditions. 

Striped. Bass 

)+5. The Tracy Pumping Plant is expected. to have its most important 

effect on the striped. bass popuJ-ation of the Delta inasmueh as striped. 

bass support the most varuable sport fishery of the Derta and. a targe 

part of their annual prod-uction is sulcject to the lnfluences of the 

puups th.roughout every stage of d-evelopnent 
" 

)+6. The upper Delta from r"rhieh the pumped. waters are d.rar,m is a 

reprod.uctlon and nursery area of first importance to striped. bass. An 

estimated. fO percent of the population spawns in waters direetty subjeet 
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to influence of the Tracy punps" The fertilized. eggs of the species are 

semi-buoyant and. are earried. wherever currents carry them from the points 

of spalrning which are located. at the surface in slowly movlng, essentially 

fresh waters. The peak of the striped. bass spawning is usually in nid-­

May, and. growth of young bass is rapid." They are considered to remaln 

in the waters of the upper Delta rmtil such time as they are flushed. 

into the lower Detta by streamflows " This tirne varied. considerably 

under historical cond.itions, but it is delayed. by operation of the pump­

ing plant and by upstrea.m water nanipulation as discussed und.er Kine 

Salmon above" These water relations assuned for without-the-project 

conditions wi-lJ- provide slower Delta cr.irrents and increased effeets on 

young fish. The effeets of these relations will be more pronor.rneed. with 

young bass than with young salmon since young bass first appear in the 

Detta waters when the spring flood. nrnoff is subsiding, whlle young 

safmon move through mainly on the flood." 

\1. Considerable loss of striped. bass eggs and. larvae is 

anticipated" at the prxnping plant, and although the young bass of a 

length greater'than one ineh will be salvaged. by the facilitles being 

developed. at Tracy, fairly heavy losses are also expected. with these 

Iarger fish for the reasons noted. for yor.urg salmon. Even without the 

San Luis Unit, d.iversions at Tracy are large d.r.rring the perlod. May 

through August when the young bass are developing (talfe f). 

48" Extensive d.ata on the J-ife history of the striped bass in the 

Delta and. its value in terms of fisherman expend.itures and use have 
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been eolleeted by the Callfornla Departuent of Fish and Ge,ne" Special 

stud.ies of the relatlons of the bass to the fracy Fumplng Fla^r:t have 

been made by the Fish and Witdtife $ervice a.rid the California Depart­

ment of Flsh and. Ganoe as deseribed. in the ?refaee. These d.ata together 

with Bureau of Reelarnation d.ata on water relations in the Delta under 

Tracy Fr.lnping Flant operation have been used to caleul-ate antieipated. 

losses of the annual prod.uetion sf striped. bass and of the annual 

values of the resource. Sorue fraetion of the loss of striped bass a&d 

of warn-water fishes in particular will contr"ibute to the flshery of 

the Delta-Mend.ota Canal- and waters it supplies. This form of salvage 

has been considered. in the evaluatlons. 

\g" fhe value of the striped. bass fishery, whieh is entirely a 

sport fishery, ls estimated at $f5r858rO00 arrnually r.ith the Traey 

Fuuping Flarrt and without the $an Luis Unit diversions, 

American $had 

50. Shad utillze the upper Delta as a nursery area, and" the eggs 

are deposlted- in the lower reaetres of the Delta tributaries. Since the 

eggs are laid- d.ovn in shallow riffles where eurrents are weak, they are 

d.elayed. in reaching the Delta channels. Only small Logses of shad. eggs 

are antieLpated. at the Tracy Punplng Plant" In respeet io period. of 

spawning and growth rate shad. are very s1mllar to striped. bass" Hoveverr. 

the young chad are d.elieate and. easLly killed. which preeludes salvaglng 

any appreeiable proportion of those that are attraeted. to the Traey pumps. 
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5L. The values of shad have been estircated. from eonnercial catch 

record.s of the California Departnent of Fish and Game and fragmentary 

d.ata on the sport fishery as mod.ified. by analogy r^rith estimated. values 

of the king salmon fishery" 

52. The commercial value of shad with the Tracy plant and without 

the San Luis Unit d.iversions is estinated at $55rOOO annually. The sport 

fishery for shad" j-s evaluated. at $f97rOOO annually und.er without-the­

nrn ioat nnnAi -Fi n--uItS. 

Catfish 

,3" Catfish d.eposit their eggs in nests in protected. Ioeati-ons 

throughout the Delta rnainly during July, and. the young fish are guarded. 

by both parents for a eonsiderable period.. Young and parents both 

maintain positions near the channel bed.s and. in shallows vhere the water 

currents are weak. Only a small loss of catfish at the pr:mping plant 

is anticipated.. 

54. Values of the catfish fishery, which now is entirely a sport 

fishery, have been based. on postal card. surveys and research d.ata of 

the California Department of Fish and. Game as mod.ified. by estimated" 

Iosses of the population expeeted. to resutt from operation of the Tracy 

plant. The fishery value of the catfish with the Tracy plant and. without 

the San Luis Unit d-iversions is estimated. at $er3t9rOO0 annua1ly. 
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Largenouth Blaek Bass End. Sunfiehes 

,, " Black bass and. sunfishes prod.uee ad.hesive eggs vhich are 

d.eposited. in nests in relatively quiet, protected. waters d.r.:ring June 

and. July. The eggs and. fry are cared. for by the parents, so that very 

few of the young in these stages are e>(pected. to be lost to the Tracy 

plant" The larger young are expected. to be a.ffected- much in the same 

manner as similar sizes of striped. bass. However, no effective loss to 

the sunfish popuJ-ation is anticipated. inasmuch as these fish are con-

sid.ered. to be underexploited and extremely prod-uctive of young. 

56" Values of blaek bass and sunfishes are based- on California 

Department of Fish and Garne postal-eard. survey d.ata mod.ified- to reflect 

anticipated- Iosses at the Traey plant. The annual value of the fishery 

for these specles is estinated. at $496rOOO with the Tracy plant and 

r,iithout the San Luis Unit d.lversions 
" 

ltliscellaneous Upper Delta Fisheri-es 

,7 " The steelhead. trout, although of major importance as a game 

fish and knor,rn to migrate through Delta waters, is not consid.ered. to be 

affeeted. by Tracy Fumping Plant because of its habit of migrating d.or,rn­

stream in the second. year of its life. $everal ad-d.itional speeies of 

fish of mi-nor importanee to co$nercial or sport fishing oecur in upper 

Delta waters and. may be affected. by Traey Pumping Plant. These include 

Sacramento smelt, freshwater smelt, top snrelt, white sturgeon, green 

sturgeon, starry floirnd.er, Pacific heruing, Pacifie anchovy, black 
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crappie.- carp, splittail, Sacramento squaicfish, Sacramento sucker, 

hardhead., Sacramento blackfish, and hitch" Most of these fishes elther 

involve insignificant fishery values or the effects of the pumping plant on 

them is not considered significant" Probable exceptions are the 

Sacramento smelt and. freshwater snelt which are forrnd. throughout the 

upper Delta throughout the year and. are consid.ered. to be- a very important 

food. of striped bass. No information j-s available vhieh would. pernit an 

evaluation of these smelt, but it appears likely that thelr populations 

1^^^^"'^+-;6 the Strlped. baSS. trlhiteruar DuDuolrr lvpDeg comparable tO thOSe of 

sturgeon possibly may be a"ffected- by the project, but although they 

recently (rg>\) nave been returned ts the game-fish list of California, 

they are mainly of importaJlce as a novelty of the game-fish fauna" The 

rough fishes such as carp, splittail, Sacrarnento squawfish, hard.head, 

and. Sacramento blackfish are exploited to some extent both commereially 

and. for sport, but their values are very low and their populations are 

not consid.ered to be easily d.epleted. by Tracy Prmping Plant diversion' 

-A-' 

With the Proiect 

King Salmon 

be j-nereased. for the San58" Diversions of water at Tracy will 

Luis Unit d.uring all months (talfe:-)" Of particular concern vi.th regard 

to salmon is that pumping w1ll be increased l"J times d.uring March which 

will increase the fraction of the Delta lnflow that is d.iverted. Lo 2"7 

times the without-,the-project cond.ition" Obviously, since about 
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three-for:rths of the young saL:non pass through the Delta d.uring this 

month, king salmon viJ-l be greatly af,fected. by the project. The effects 

wouJd. be doubly serlous vere it not for the fact that only part (up to 

one-half) of, the $aerercento River flow, whieh earries most of the nigrant 

salmon in !{areh, ls subjeet to d.iversioa uader foreseeable eonditions 

(releases to the lover Delta regui.red. for navlgation aad. salinity re­

pulsion neeesgarlly coae from Sacranento River water). Iosses vlJ-l 

oceurr of cor:rse, il months other than Mareh with the projeet, but they 

will not be as narked. ia relation to without-the-project eond.itl-sns. 

The losses antlcipated. are nainly of an lndlreet nature as d.iscussed. i-n 

prev:ious sections, but d.irect losses are antieipated also. Losses wlll 

be partieularly severe in years vhen nxroff ls just sufficlent to 

balance all d.emand.s of the Eelta inelud.ing those of the projeet. In 

wet years surplus water vl-ll rapldJ-y flush nost of the nigraats past 

the prmp i,nfluence: r,rhile in dry years wa.ter suppll-es wlll be inadequate 

to supply all project denand.s and" a snaller than average propoi:tlon of 

the nlgrants wlJ.l be d.l-verted." 

59" Annual va-lues of the king salxoa vlth the San Luis Unlt a.re 

estimated. to be $Z;ZT.OOO for the conrm.erelal flshery and. $813941000 

for the sport flshery on the basls of data ind.l-cated. r.ulder the without* 

the -projeet d-iscussion. 
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Striped Bass 

6O. Pumping at Tracy for the San Luis Unit witl be concentrated" 

mainly d.uring the period October through March (tatfe l) and. con­

sequently will not increase the effect of the pumping plant on striped 

bass to the d.egree that it will on salmon since their spawning period. 

peaks in mid"-May, However, si-nce the young bass will be subjected. to 

the d"irect influence of the pumps for a much longer period. of their life, 

therr a.re errner.ted to exnerienne heavier total losses than the salmon as 

a result of project diversions. 

6t. The annual value of the striped. bass fishery with the project 

is estimated. at $L5r339rOOO on the basis of data ind.icated. in the without-

the -nrn iect d i snussion. 

American Shad. 

62" San Luis Unit d"iversions are ex'oected to cause losses to the 

shad. population of about the same severity as for the striped. bass 

population on a relative basis. Annual values of the shad, fisheries are 

estlmated at $53rO0O for the commercial ana $t9trOOO for the sport 

fishery und.er conditions with the project, 

Catfish 

65. Only small losses to the catfish resource are anticipated. with 

the San Luis Unit d.iversions. As indicated- in the vithout-the-project 

d.iscussion, catfish are not very susceptible to the effects of the Tracy 
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plant, and increased. d.iversions with-the-project wi}l be most marked in 

the season r,rhen the young catfish have passed. the stages of greatest 

vulnerability. 

6)+. The estimated. annual value of the catfish resource of the 

upper Delta with the project is $2r2)aro00. 

l,argemouth Black Bass and Sunfishes 

65. Effects of the increased. diversion at Traey with the San Luls 

Unit on black bass and. surrfishes are expected- to be similar to those on 

catfish. A small loss to the bl-ack bass population is anticipated., but 

a loss is not expected. with the sunfishes as ind.icated und.er the without-

the -project d-iscussion. 

66" The vafue of the fishery for largemouth black bass and. sun­

fishes is estirnated. at $49arOOO annually with the project. 

Miscellaneous Upper Delta Fisheries 

6l " The project effeets on Sacramento smelt and freshwater smelt 

are expected. to be inportant and. simil-ar in degree to the effects on 

striped bass, but no means of evaluating the expeeted. loss is available. 

Effects of the project on the other miscellaneous fisheries of the upper 

Delta (fistea in the without-the-projeet d.iscussion) are consid.ered to 

be insignificant. 
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San Luis Reservoir 

68. The vaters to be stored. in San Luis Reservoir will originate 

almost entirely from the Sacrarnento-San Joaquin Delta during the period" 

October through April (talfe f)" San l,uis Creek will contribute little 

to the reservoir storase. 

6g. The waters pr:mped" from the Detta vill contain appreei.able 

quantities of nutrients ad.d.ed. from numerous sources throughout the 

Central Valley a.nd upper Delta. Considerable quantities of flsh-food. 

organi-sms are expected. to enter the reservoir along with the pumped 

water. Larval and. snrall fish also can be expected. to be pumped. into 

the reservoir from the canal (although pr.:mping into the reservoir will 

be confined. to the season when few larval fish wiLl be passing through 

the Tracy fish screens, a stock of small fish und.oubted.ly will be present 

in the canal system as a result of previous passage through the screens 

in the larval stage ). A great variety in this stock of small fish is 

anticipated. includ.ing at least the folloving species: striped. bass, 

shad., smelt (at least 2 spp"), white catfish, bro-,rn bullhead, large-

mouth black bass, bluegill, btack crappie, green sunfish, warmouth, and 

several species of rninnows and. other nongame fishes. 

7O" fhe temperatures of the water of San Luis Reservoir are 

expected- to be eomparable to those obtaining in Millerton Lake whieh, on 

the basis of monthly averages of the J years f9+8 through L)JO, ranged 

from 40" F. (in February) to 75" F" (itr July) at the surface" The 

seasonal variation in water temperatures of San Luis Reservoir is 
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expected to be less than at Millerton Lake, and the mean temperatures 

are e)q)ected. to be higher. The bottom water in particular is er;lected. 

to be higher in San Iuis Reservoir because of the d-ifferences in 

temperatures of the reservoir inflow" The M:illerton Lake supply (San 

Joaquin River) rises more directly from the snowfield-s and is con­

sequently cold.er (tine and. other cond.itions being equal) tiian the Delta 

vaters from which the San Luis Reservoir supply will be pr-r:nped.. Further, 

these cold.er waters enter Millerton T.ake throughout the year, atthough 

mainly in winter and. spring, reaching peak inflow usually in May or 

June. By contrast, the punping into San Luis Reservoir wilJ- take place 

in the period. October through Aprit, reaching a peak in January (tante 

1), so that spring and. summer warming of the reservoir waters r,rill not 

be mod.ified. by a continuous inflow of cold waters as are those of 

Millerton Lake. 

7L, The reservoir pool level fluctuations r"rill be severe, but the 

.i^level will be fairly stable from about March J-l through May 1) which !D, 

fortunately, the period. rrhen the basses, crappies, sunfishes, and 

possibly catfishes can be expected. to spam: (tatles 3 and 4)" In 

ad.d.iti-on, the reservoir is of sueh form that the littoraL area (trere 

defined- as the area having water d.epth of 30 feet or less) is at a 

maxim:m llhen water surface leve1s are at or near the arurual minimr:m 

that the reservoir is expected. to be r:rod.uetive of fish food-s. 

72" Based. on its anticipated. prod"uctiveness, its proximity to 

large population centers of the San Francisco Bay area, and. its read.y 
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aceess, San Luis Reservoir is expeeted. to be exploited fully as regards 

its fishery resources. ft is estimated that its use will approximate 

59r0OA fisherman-d.ays annually which leads to an estinated. fishery value 

for San Luis Reservoir of $5311000 annually. 

Summarlr of Annual Fishery Values 

73. The values of fishery resources vithout and with the San tuis 

Unit are summarized. in table 1I. 

Tabl-e II. Slmrmary of.fishery values without and" r.rith the San Luis Unit. 

Without the With the 
rTrmo nf -J r,- -* fichor - --.--*'y nrn iaa*I/r vdvv v project Difference 

King salmon 
Conmercial 
Sport 

$ z,386,ooo 
Br5o5rooo 

$ 2,327 ,ooo 
Br 394rooo 

$-59,ooo 
-2L2|OOO 

Striped bass r c AcR nnn 1/ tv/v tvvv L5,339,AOO -519r000

American shad. 
Coqnmercial 
Sport 

,5,aoo 
LgT,OOO 

53 r 000 
tglro00 

-2 r 000 
-5rooo 

Catfish 2,3Lg |OOA 2,29O,OOO -29 |OOO 

Black bass and. 
sunfishes 496rooo \9z,ooo -4rO0O 

San tuis Reservoir 53r,O0O 53rr0o0 

TotaI $29,9t7 ,ooo $z9,6t7,ooo $-3O0rOoo 
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74. None of the San Luis Project areas are consid.ered. to be out­

stand.ing game habitat. Hot, dry surnmers limit the species that are able 

to exist on these areas. Irigation practices alread.y have altered. the 

species compos.ition of bird. life on the serviee area, and further 

intensification of agriculture with the project is expected- to produce 

further changes in game use. One of the major changes is expected- to 

oecur'iir waterfowl utilization of the presently unused sites of the San 

Luis Reservoir and. the Panoche and. Five Points Wasteways " 

75. The proposed. reservoir area is a large, shallow, d.ish-shaped. 

area about 4 niles in d.iameter " Selor^r the 350-foot contour the floor 
: 

of the reservoir is relatively flat except in the immediate vicinity of 

the d.am site where the valley is almost pinched. off by the ad.jacent 

bluffs. Most of the flat land. is in grain or rangeland.. San Luis 

Creek, an interrnittent stream with a general northeasterly course in 

the reservoir area, is flanked- by scattered syca.nores, willows, and. 

cottonwood.s. North- and. east-facing slopes of the reservoir support 

moderate stand.s of scrub oak and. chaparral whitethorn" 

76. Present irrigation practices are rapidly using up the avail-able 

grorrnd. water in the project service area. Replenishment of ground. water 

to the area consid.ered- in the initial stage of project d.evelopment is 

only about 2l3rOOO acre-feet from all sourcqs. lfithout the 

LAND-302



39 

Report of the Flsh and Wildlife Service 

project the acreage suitable for irrigated farning rrould. be substantially 

red.uced, and. crops probably wouJ-d. revert to a pattern of one-third eotton 

and two-thirds barley. 

77. Approxirnately \OlrOOO acres of a totat of 44OrO00 acres of 

productive land in the proposed. initial- serviee area were developed. for 

irrigation in 1!)0. rt is estimated that mueh of the reuaLning Jprooo 

aeres has been at least partially d.eveloped. by this d.ate and. that the 

proJeet wiJ.l act to intensify and supplement present lrrigatlon rather 

than initiate a new practiee in the area. Primary crops now grown 

i-nclude irrigated- grain and. hay and. cotton. Crops of second.ary i-mportance 

are fiel-d. and. truek crops, alfalfa, d.eel-duous fruit and grapes, and. ir1­
gated. pasture. und.er ful-l water supply with the project the rargest 

increases are anticipated. 1rr alfalJa, truek crops, cotton, irrigated. 

pasture, and. field crops. A small lncrease in deeiduous fruits and. grapes 

is e:cpected. also. Irrigated. graj.n and. graln-hay acreage probab't y wirr be 

d.eereased by about 245rooo acres. The 1p!0 and. th.e projected lend-use 

pattern of the eervice area are presented. 1n tables I0 and. 6, respeetlvely. 

TB. The entire area is loeated. in the Lower Sonoran Llfe Zone and. 

i-s baslcally d.esert or semiarid. grrassland or shrub grassland. Most of 

the area is relatively free of weed.s though portions of the area are in­

fested. wtth Russian knapweed, alkall- mallow, Jlmson weed., Russlan thlstle, 

Johnson grass, and pigweed-. Watergrass oceurs on ditchbarrks and. flood. 

and. eeepage areas that are generally moist. 
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79. Und.er historieal eonditions the bulk of the area was in short-

grass prairie, the normal habitat of the mountain plover" Irrigation 

development has al.most elinlnated" thls bird. in the serviee area;, and it 

is likely that project development rritl alnost entirely d-estroy the 

snall amount of mountain plover: habitat that remains. Though harvest 

of this species j-s not penoitted., there is much aesthetic value associ­

ated. with lt" This snal-I kllldeer-J-ike plover id being hard pressed. to 

retaln a spot in the scheue of wildlife resourees inhabiting the Central 

Valley of Callfornia" : 

Without the Projeet 

Big Game 

BO. The proposed. reservoir slte and the service area are not used 

by big game as elther surmrer or rorinter habitat Col,mblan black-tailed." 

d.eer are seen oecasionally in the brushland.s to the west of the reser­

voir, but these ar.rimals have been reported for the lowland.s of the San 

Joaquin llalley so rarely that it is d.oubtful if any permanent populations 

exist" The region is considered. to have no big-game value. 

@. 
. Bf. Upland.-game-bird species are rare in the proposed- reservolr 

and. project serviee areas. Pheasants oieur only in a very small portion 

of the eastern ed.ge of the projeet near the tor'rn of Qra Lona as the 

result of aruaual plantlngs of this speeles on land.s ad.jaeent to the 
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service area, Cond.ltions are reported.Iy too hot and" dry for successful 

reproduction of th:ls species exeept in a very small area along the 

eastern edge of the project generally north of the town of Mend"ota. 

YaIIey quail are searce and band.-taited" pigeons are entirely absent from 

the project areas. Mor:rning d.oves occur throughout the reservoir and. 

service areas i:r eonsid.erable mmbers, espeeially d.uring migration when 

many are taken by hunters. Fopulation and habitat-use data are in­

suffieient to attempt an evaluation of this species" Californla blaek­

tailed. jackrabbits are fairly corunon throughout the anea, and small 

m:mbers of cottontalls frequent the more brushy upland.s along the westerly 

edge as welJ- as the bottomland.s ad.jacent to the San Joaquin River. 

Fur Aninals 

BZ. Fur-anlmal populations in the proposed. project areas are 

negligible. No value is assigned. to this group. 

Waterfornrl-

Bg. Uaterfowl use of the proposed. San Luis Reservoir site end tbe 

service area j-s limited. to that occurring ln a few seattered. wetland.s 

and. along existing i-rrigation and. drainage d.itches " Some grazing by 

geese and. baldpates may oecur in the upper end of the service area be­

cause of the proximl-ty of ponded. rsater ln the l,os Banos-Dos Palos a^rea" 

The use for this purpose is believed to be minor and" is eonsidered in 

the general d.lscussion of d.epred.ation by waterfowl under with-the­

project cond.j-tlons. 
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With the Proiect 

Big Gane 

84" No change in big-game use ls expected. with the project. 

Upland.'Gane 

85. Upland"-ga^ne habitat 1n the Sa.n Luis Reservoir wil-t be destroyed, 

at least for the annual period- of imrnd.ati-on. Upland. species night nake 

some use of the reservoir land.s, however, if sueh land.s are planted. to 

crops under the suggested. plan for waterfowl management discussed belov. 

With thjs rn€rurgement plan there would. be cover for upland. ga,ne approaeh­

ing the reservolr to obtain drinking water. Qual1 will not normally 

ventr:re out on reservoir flats without protective cover, and, sinee 

without management the shoreline weuld. becone a wide rnud. flat without 

vegetati-on, it may be d.esirable to construct and. maintain quail guzzLers 

at about 3-m11e intervals arolnd. the periphery of the reservoir. 

86" It is believed" that the antlclpated inereases in orehard.s, 

vineyard.s, truck crops, and. alfalfa vith the project will improve dove 

habitat in the serviee .u,".t to a degree eolnnensurate wlth losses 

oeeurring as the result of habltat inr:ndation by the reservoir. 

8t. Irrigation practices i,rith the project w"j-tl further d.estroy 
--,. 

-'
the habitat suitabte ior the mountain plover, though partlal nitigation 

for this loss may resu-It from an increase ln the amount of land. in 

irrigated. pastr:re. No attempt has been mad.e to evaluate this non­

harvestable species. 
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BB. Pheasants and valley quail are expeeted- to benefit to a minor 
 

d"egree by increases'in the 
' 

alfalfa acreage as well as from the sub­


division of some of the larger tracts which will provid-e more edgings. 
o 
 
l"ow nesting success due to hlgh surnmer temperatures is characteristic 

of this region and" limits potential benefits to these species. While 

alfalfa normally provides good. nesting cover for pheasants, much of its 

value is lost d.ue to the frequency of cutting which d.isrupts nesting 

and. often ::esults in the crippling or d.estruction of the hen or the 

brood. Graln crops, on the other hand., generally will not be harvested. 

until the brood.s have left the nest. Und-er anticipated" project con-

di tr'nna Ai *nh ]..onL- Ifloodway, and. wasteway^ta-.'orr banks vill provid.e additional".i 

food ae well as nesting and. escape cover. In ad.dition, there witt be a 

more abundant water suppty available throughout the service area 

89. Cottontail rabbits are expected. to increase und.er projeet 

cond.itions, but such an increase probably vill be aceompanied. by a 

correspond.ing deerease in the black-tailed. jackrabbit population. 

pO. ' As the principal function of the project is to firm up the 

water supply to an area alread.y und.er irrigation, it is not antieipated. 

that there wilt be any appreciable change in upland--game values on the 

qcrrri ?o qra, 

Fur Animals 

/Lo
o'r mh6 oddition of more irrigation canals and d.itches should­

lncrease the habitat available to fur species; however, due to the poor 
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quality and. small nuinber of furs harvested, no neasurable change in the 

existing negligible fur-animal values is expected. with the project. 

Waterfowl 

92. The Central Valley of California, a major wintering area for 

waterfowl of the Pacific Flyway, supports millions of bird.s for several 

months d.r:ring faII and. spring migrations. Waterfowl use r,rith the project 

may be expected. to be concentrated on the San Luis Reservoir and. the 

wastevay reservoirs. AII of these areas viII have value for waterfowl 

whether or not they are managed specifically for these species. Delta 

water pumped. into the San Luis Reservoir and waters surplus to irri­

gation need-s collected. in the wasteway reservoirs are expected. to be 

fairly rich in nutriment required- to support aquatic life and. thus pro­

vide attraction
: 

to waterfovl and. shore bird.s as a source of food.. 

93. Consid.erable waterfowl use data have been collected. on the 

Grassland.s located juSt north of the project service area and only a 

few miles east of the proposed. reservoir site. This inland" saline area 

is estimaied to support over 30 million waterfowl days of use annually 

under existing cond"1t1ons. Waterfovl begin to arri-ve in the Grasslands 

as early as the mid.d.le of August, and. by the opening of the hunting 

season around. the niddle of October there are generally in excess of 

l0Or0OO birds: A further build.up takes place until late November when 

in excess of JOOrOOO bird.s may occur. Populations of this magnitude 

make it extremely d.esirable to provid.e areas to buffer the d.epred.ation 

which waterf owl make on the ad.jacent cropland.s. 
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94" Because of the location of the San Luis Reservoir near the 

axis of the Pacific Flpray and. its proximity to the Grasslands, it 

should have a fuioh rrnl]ra rq e rcsiing and. feeding area. trtrhile the 

reservoir presumably will prod.uce considerable aquatie food, it is 

probable that many of the bird"s would afso feed. in valley areas wi-thin 

easy flight range. The San Luis Reservoi-r is er;:ected. to support approxi­

mately J million waterfowl d.ays' use annually without specific develop­

ments for wild.life purposes During the period of greatest d.epred.ation" 
in August, September, and- early October the reservoir will be at a low 

elevati-on vhich will provid.e the maximum acreage of shallow water. 

Herd.ing waterfowl to the area or attracting them to it by d"istributions 

of grain throughout the shallow waters might well function as a d.epre­

dation control measure for a consid.erable radius includ,ing the d.epre­

d.ation area around. Los Banos 

9r" The reservoir and wasteway areas, when appraised in the light 

of current use of ad.jacent habitat, are estimated. to have a waterfovl 

value of $3OrOOO annually with the project without wild.life d.evelopment" 

Management for vaterfowl, r.lith the planting of food erops, however, is 

expected to provid.e add.itj.onal benefits und.er vith-the-project conditions. 

Such treatment of the main reservoir and the wastevay reservoirs ls con­

sidered in more d.etait in the folloving discussions. 

Potential Waterfowl Management Areas 

.95" San Luis Reservoir d.iffers from other reservoirs in the State 

in that it wiJ-l be filled. largely with water brought from the Delta via 
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the Tracy Pumping P1ant, the Eelta-Mend.ota Canal, and. the $an Luis 

Purnpi-ng Plant. Natural nrnoff from the watershed will eontribute little 

to reservoir storage. A graph of the 2A-year mean of elevations by 

months (f:-gure t) iltustrates that there will be a gradual increase in 

water surfaee elevation from approximately 0ctober I to about April I!, 

after whieh there will be a period. of reeed.ing levels until late Sep­

tenber. fhe cycle of fl-uetuation wilt be similar in uost years (taltes 

3 aad 4) because of the eontrol related. to the punping operation. 

97. The probabifity of sueh a uniform eyele of fluetuation of the 

reservoir level suggests a mmber of measures which night prove valuable 

to waterfowl u.anagement in the Central Va]-]-ey. This is especially 

irportant because of the depredation problen ln the ad.jaeent agri­

cultural lands " 

98. In addition to the possible feed-ing of grain, rna,nagement 

consideration involves the planting of the dravd.or,m area of ttre reser­

voir to sorne sultable food. erop sueh as sorghum or watergrass coincid.ent 

with the receding water levels from approximately nid.-April through mld.­

September. During this period. water surface elevatj-ons will d.rop about 

1OO feet which vill d.ewater an area in excess of lrO00 acres. Rising 

water levels fron late September to mid-January at the close of the 

average hunting season will reflood about 31500 aeres, approxinately 

3rOOO of which r.iII be reflood.ed- d.uring the hunting season, mi-d.-0ctober 

through mid-January. 
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99. l$ot all of the dewatered area wlll be suitable for waterfor,al 

food-crop prod.uction beeause of terr.ain features in the reservoir area" 

Only that land. of low gradient betveen the j+O1 and 390 contours appears 

to offer possibilities for such use. Rough1y, this area vill gross about 

2;AO acres. During water-leve} recession, elevatlons 390 and 340 would-

be reached" the last veeks in July and september, respectively, as shor.m 

in figure l. Over the 5O-foot d.ifferenee in elevation the recession 

a:r.ounts to a d.rop of approxlmately O.B foot per d.ay during this 2-month 

period-. A reeession of this ord.er wil-l d.ewater approximately lB acres 

per d.ay of those land.s which may be suitable for crop production. Seed.ing 

of this aereage would have to be cond"ucted. on a d"aily or semi -weekly 

schedul-e to take advantage of suitabte soil worktng cond.itions as velI 

as to provid.e for the grad.ual rl-pening of grain to coincide as closely 

as possi-ble with the reflood.lng schedule. 

I00" The average yield of sorghrm for the State of California d.uring 

the period L9lJ+-52 was 39.3 bushels per acre which aL 56 pounds per 

bushel amounts to about 2r2AO por;nds per acre. Late season plantings 

involving numerous ad.verse cond.itions for the production of thls crop 

woul-d- probably red.uce the yield by about !O percent, resulting in a 

prod-uction of about lrl00 pounds per acre " If t however, irrigation were 

supplied" with a Low head pw4l system, this production may be made to more 

nearly approach the State average. 

2o-year mean low elevation, Bureau of Reelamation operatlon stud.y 
NO" SL€O. 

I 
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1O1. Successful crop prod.uction on the emerged. reservoir lands 

would be dependent on a number of factors, and. the effeet each night 

have ean only be sr.rnised. rt .has been pointed. out by Departnent of 

Agrieulture personnel that there is a rather rapi-d. d.eeorposition of 

the soil strueture r:nd.er cond.itj-ons of imrnd.atlon. rn this regard it 

is anticipated. that soll eonditions wil-I not d-iffer tos rad.ically from 

those aeeorqlanying rice prod.uction. Urrd.oubted.ly more than average care 

would- have to be exereised in foJ-lowing sched.ul-es for d.isking and. 

planting" l{aximr:m yield-s will require application of fertirizers to 

replace nutrients leached" out by the annual imrnd.ation of field.s. Too, 

faetors affeeting growLh such as high tenperature and 1ou hr:mid.ity pre­

clud.e the planting of a single crop throughout the entire recesslon 

period.. Grains night be planted d.r:ring the early surmer period", pro­

vided. there are suitabre lands avaitable, fo]-}owed. by a crop such as 

sorghr:m, d.iscussed above; which representatives of the Soil Conservation 

$erviee feel has fairry good- qualifications to meet eonditions oc­

casioned. by nid.-and. late-sumner plantings " Grain sorghrm.s are grordn 

ln hot anil semiarid- regions throughout the world and. are abte to stand. 

more heat and. d.rought than other cornmon cereal grains 
" 

l-02 " Much of the early and. mid-season plantings woutd. matr:re 

before the advent of rising water levels a-bout the first of Oetober. 

ftnmature late prantings, though not prod.uetive of seed., wouJ_d. provid.e 

forage for geese and. other grazLng species of waterfowl, Also, it may 

be pointed. out here that management of the reservoir land.s as d.escri-bed. 
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above would- tend to increase the yield of flsh in the r:eservoir through 

the ad.d.ition of nutrients to the water, as the rand.s are flood.ed.. 

103. Rough estimates for the period. of the hunting season ind.icate 

that there wilr be a rlse of approxinratety 0.6 root per d.ay or the 

equivalent reflood.ing of about 26 aeres. At this rate it vill take a 

minimum of 3 days to reach a d.epth of approxinrately 2 feet vhieh might 

be consid-ered- as an average maxi.mrm tlpup depth for waterfowl. Actually, 

dabbling ducks frequentry feed. in d.epth i-n excess of this figure, 
especially r,rrhere submerged. vegetation reaches nearly to the surface. 

such nright be the ease where standing grain is imrnd.ated., so that a 

period of a veek or ilore woul-d. be provided. for the bird.s to clean up the 

feed- at any given elevation before the d.epth becomes so great as to make 

the feed. inaccessible. 

f04" It is estlmated., based. on a,n assr.irned. consumption of 4 ounces of 

grain per blrd. per day, that a sorghun prod.uetion of 1rl0o pound.s per 

acre could. support about 4rilOO bJ-rd"-d.ays per acre or a total of about ! 
mil-rlon waterfowr-use days for the zioao-acre prod"uetion area. This 

estimate assumes fult utilization of the carrying capacity of the reser­

voir on the basis of waterfowl f ood produet'i on und.er management. T^Iith 

management, therefore, it is estimated. there would. be a total annual use 

of the san Luis Beservoir of about 16 nillion waterfowl days. 

fO5. The value of the San.Luis Feservoir under natural cond.itions 

without wild.life management is estimated. to be about $e5rooo. with 
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d-evelopnent for waterfowl it is believed that the value of the reservoir 

can be increased. by approxinately $3ZrOOO. The estinated. cost of pro-

d.uction und.er management would. equal approximatefy $3OrOOO, leaving a 

net benefit of about $21000 arurually over the value without management. 

Use, however, wouJ-d inerease frorn J nillion to 16 nillion waterfovl 

d.ays" The totaL annual waterfovl use value for San Luis Reservoir is 

estlmated. at $57roOO with wildlife deve'lopment as proposed.. Ad-ditional 

benefits also might be consid.ered. to accrue from the construction of the 

San Luis Reservoir in the form of savi-ngs by elininating the need. to 

purchase comparable land.s for waterfowl- use. 

LO6. The reservoj-r a-l-so will- assist i-n eontrolling waterfowl 

d"epred-ations on ad.jaeent agricultural' land.s " Und.er existing cond.itions 

portions of the Grassland.s are flood.ed. in late August a"nd. September 

before the opening of the waterfowl hunting season as a d.epred.ation 

eontrol measure, The purpose of such flood.ing is to provide areas to 

vhich bird.s might be attracted. or herd.ed. from nearby agrieultr.rral land.s 

before the crops are harvested.. The eost of this praetice, amorrnting 

to about $fOrOOO annually., is borne by the Fish and. Wildlife Service, 

the Californi-a Department of Fish and Ga.me, a group of local riee 

growers and. the Grassfand.s Water Distriet. The utility of such areas 

for hirnting durlng the waterfowl season is red.uced., bringing up another 

possibility of management. By flooding ad.ditional acreage in the 

Grassland.s orrer and. above the acreage presently flood.ed., ttre utilization 
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of these flood"ed. areas together with the probable use of the reservoir

 

and wasteway areas might have a greater effect on the red.uction of

 

d.epred.ation and. still retaj-n much of the value of the Grassland"s areas

 

f nr hrrn*i mL.t ^ --^,,1 J ^.^+-i I ^- J.^^".6 l,*,poses. This would entai]_ an increase in cost of water 

for the flood-ing of such land"s but might d.ecrease the cost of herd.ing of 

waterfowl by aircraft and. increase the revenues to land-or,mers from the 

cq'l a nf lerrn*iI na nri ! -r"'1urr uf ]16 v lrsEiĉ-^- b .]rr 

fO]. Add.itional waterfowl value with the project is expected. to 

result from:wastel^ray reservoirs, especially those on Panoche Creek and. 

cantua creek. These areas, resembling closery the existing san Luis 

wasteway, together vill measure approximately Brooo acres, includ.ing a 

small acreage ln the wasteway channels. ft'is estimated. the r^rasteways 

und.er management eomparable to that exercised on the existing San Luis 

wastei,ray will be utilized. to the extent of about J2J use-days per acre 

annually. At this rate the total use of these areas by all species of 

waterfowl would equal approxi-mately 2r6OOrOOO d"ays having a d.ay-use 

varue or $torooo. One-harf this value or $5rooo is assigned. the reser­

voi-rs without management. fn ad.d.ition, these areas probably would. assist 

in d.epredation contror" Though recognized", no monetary varue has been 

assigned. to such use. 

fOB. If management of these areas for waterfowl is hand.Ied" 

similarry to the san Luis wasteway, it is expected. that they wourd. 

provide shooting in the amount of at least 9r5OO hunter-d.ays arrnually. 
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Based. on the L9r2-53 average per-acre harvest of the area hunted. in the 

San Luis Wastevay the estimated. annual kiII in the Pa.iroche and Cantua 

Creek ltrasteways would. egual rough-1-y 2Or00O vaterfowl. 

fO9. Other areas of minor value to r,iaterfowl not inelud.ed. in the 

above evaluation are the tittte Panoehe and. Arroyo Pasajero floodvays 

totaling about hr6OO acres. The purpose of these areas is to channelize 

and store floodvaters for short periods and. bleed. them back into the 

San Joaquin River as rapidly as conditions vill all.ow. U:rdoubted.ly 

these areas r,,rill provide for some use by r,raterfowl d,uring various 

period.s throughout the year. Such use vill be very erratic and may not 

occur at all d-uring period.s of low precipitation, consequently, no value 

is asslgned. to these and. other snaller flood- retention areas, regulating 

reservoirs, or terminal reservoirs" 

ttO. The following table ind.icates that the estinated. ayerage 

annual net waterfowl value for the San Luis Reservoir and the waste-

way reservoirs wlthout management is approximately $3OrOOO. The 

evaluated net gain attributable to management exclusive of other benefits 

not expressed. in monetary terms vould. increase the net annual value to 

approxirnatery $3f , Ooo. 
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Table 12. 	Average arinual net waterforsl values, San l,uis Reservoir and. 
Panoche and Flve Points Wasteways, with the project. 

Area 
lfithout waterfowl 

management 
With waterfowl 

management 

San Luis Reservoir 
Panoehe and. Five Points

 

Waoteways 

$25,O00 	 

, 5.000 

?/ &zT,oao


tor0oo


TotaI $3orooo		 $37,OOO 

! 	 fhe.gross vatue of $57rOoO is reduced to $aTrOOO by deduetion

of $lOrO0O 	 for waterfowl management costs"
 

Surnmary of Annual Wlld.life Values 

l-ll. A comparison of annual wild.Iife values vithout and with the 

proposed San luis Unit iq presented. in table ll. 

Table lJ. 	 su:nnary of net wildlife varues without and with the san
Luis Unit. 

Wlthout With the 
the Without wild"life

Wild"]ife srou.o nra ian*yrvdvvv management nanagemen-E 

Bi-s. s.amea/__:-_ -	 ^lUp1and g.ame,al v
Fur aninals!/

 
Waterfor^r1 dan nnn


YJv, 	 vvv 	 $3T,ooo 

Total		 $r."* $3T,ooo 

el		 Dashes for these groups lnd-ieate that no monetary evaluation has 
been made; values in these eases are consid.ered. to be negligibte. 

v Doves have a fairly high value wi-thout the projeet that is not 
measurable because of the lack of basic d-ata. Further, it is 
believed. that such varue will- not be cha"nged. esseatiatty with the
project. 
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BISCUS€ION 

General 

LLz. fn.the evaluations of the San Luls Reservoir, adequate pub11e 

access to perm'i t fu]-l- utillzatiotr of the fish and. wild.life resor.irces is 

agsr:ned. as being a norsal practice on Federal reservoirs; however, 

reeommend.atisns covering publie aecess are inelud.ed. for the sake of 

eompleteness " 

Fi-sheries 

ff3" Fublic aeeess to the project canals or to the Delta-Mend.ota 

Canal has not been assumed., and the fishery resourees of these canals 

have not been evaluated." The Br:reau of Reelanation normally exeJ-udes' 

the public from its canars for reasons of sa"fety, although the Delta-

Mendota Canal provldes sone fishing to trespassers, especlatly in its 

lower, unlined. portions" It is believed. that eonsid.eration shouJ-d be 

given to permittlng pub1lc aceess to certain portions of the canals near 

popul-ation centers that are both prod.uetive of, fish and ean be read.lly 

provid-ed. with adequate safeguard-s to prevent injury or loss of hr:man 

life. Establishnent of such fishing sLtes wouJ-d- requlre cooperation of 

loeal eivie or eounty agencles e,nd. the dalifornia Department of Fish 

and. Game ln seleeting potential sites a.rrd. in eontrolllng the use onee 

the sites are prepared.. The need. for such sites is expected. to become 

greater vith tlue, but imaed.iate denand. for such sites appesrs likety 
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in the l-ower reaches of the San J,uis Canal where no local fishing si-tes 

are avaifable. Therefore, it is consldered. in the public interest,to 

recommend- eooperation of the Bureau of Reclamation in establishment of 

such fishing sites if and when they are sought by responsibre local 

agencies. 

ff4. As ind.icated in the FfSIIERIES section, inereased. d.iversion of 

water at the Tracy Pumping Ptant for the $an Luis Unlt is expected. to 

have ad.verse effects on fishery resources, especially king salmon and. 

striped- bass. Evaluations of these effects have been mad.e assumins 

conpletion of fish facilities now being d.eveloped. at the Traey Plant 

under without-the-project cond.itions. Further, it has been assrmred. that 

these fish facilities will be at least pO-percent efficient in salvaging 

young salmon and striped. bass of lengths of I inch or longer which enter 

the facil-ities. ff such facilities should. fail to be completed. or prove 

to be less efficient than assuned here, losses to fishery resourees would. 

be greater than those indicated". on the other'hand, if the fracy fish 
facilities can be made to be more efficient by salvaging a higher 
nrnnnz*inn a€ +l^^ F-'-l^ 1^-­-9F^^+^l ^-- --­!r\rpur.ururr u-L trte affected. fish or by red.ucing the indirect losses due, 

for example, to pred.ation, Iosses to fishery resources wouJ-d- be smaller 

than ind.i-cated. here. Consequentty, it appears necessary to recommend 

that stud.ies of the varied. retationships of the Tracy Pumping Plant to 

the affected. fishery resourees be conti-nued. beyond. the stage of d.evelop­

ment of salvage facilitles to insure that d.amage to such resogrces is 
red.uced to and. hetd" at a minimum" Also, in this regard-, it is consid.ered" 
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d.esirable that preservation and. propagation of fish and wird.tife 

resources be includ.ed. among the purposes for whj-ch the project is 

recorrunended to be authorized. in accord.anee vith the Act of August 2J, 
r arl- /- . .- -flla (Public Law 67\, B3ra Congress, lst Session). 

Hild1ife 

LL5. Some losses to waterfowlr es!€eially brood-s, may occur in the 

San Luis Canal" Experienee with the Delta-Mendota Canal ind.icates that 

nonflying dueks may become trapped. in the canal, be unable to negotiate 

the steep conerete sid-es, and. consequently perish whire fighting the 

heavy flows. Rafts have been instalred. in the Delta-Mendota by the 

Bureau of Reclamation as resting places for these waterfowr. rt 

appears that sinllar structures vilI be required. in the San Luis Canal, 

and. stud.ies should. be rnade by the Bureau of Reclamation with the co­

operation of the Fish and Wild.Iife Service and the Caltfornia Department 

of Fish and. Game to deternine the proper d.esign and. location of such 

structures as it may be the responsibility of the Bureau to provid.e. 

LL6. The proposed- San Luis Reservolr as well as the wastevays and 

wasteway reservoirs, particularly those on Panoche Creek and. cantua 

Creek, appear to have considerable potential value for waterfowl manage­

ment. These are discussed. more furry und.er that part of the report 

entitled. Potential Waterfowl Management Areas" Oving to the magnitud.e 

of the depred-ation problem in the general area as weII as the need. for 

hunting sites for the unattaehed. hunter, these areas hold- great promise 
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to all-eviate eome of these pressures. IIeav-y increases in recreationat 

d"emand make it d"esirable to d.evelop these areas as val-uable ad.junets 

to the vaterfowl progra& for the State of California. 

ff7. San Luis Reservoir, to be loeated. inmediately adjacent to 

areas of high waterfovl use, inelud.ing State end Fed.eral waterfowl 

management areas, appears to possess natwal qualities that, through 

management, would. resutt in particurarly high wate::fowr value. Since 

there are no California reseryoirs of a d.istinctly similar nature either 

as to location, physical charaeterlstics, or proposed" operation, 

certain assumptions have been made in the anarysls of waterfowl 

potentials. Ilovever, these assumptions are based. on general knowled.ge 

of waterfowl use and. nanagement experienee in the Centrar valley" rt 

is felt that wild.life agencies can d.evelop a sound. and. workable water­

fowl plan for the reservoir. To d.o so would require that suitable l-and.s 

of the reservoir area be nad.e available to Fed.ez:al or State conservatlon 

agencies for the neeessary development. 
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FECOMMESDATIOI{g 

l-18. It is reconrnend.ed. that: 

(f) fhe foJ-l-oving language be incorporated in the report of 

the Fegional Director, Bureau of Reclanation: That Federa.l land.s 

and. project waters ln the project area be open to free use for 

hunting and- fishi-ng so long as title to the land.s and struetures 

remains ln the Fed.iral Governnent, except for seetions reserved-

for saf,ety, efficlent operation, or protecti-on of pubtic property. 

(a) fhe following language be incorporated. in the report of 

the Regional Director, Bureau of Reclamation: That leases of 

Federal land. in the project area reserve the right of free public 

access for hr.rnting and- fishing. 

(3) fhe Bureau of Reclamation cooperate with local public 

agencies in estabLlshing, insofar as praeticable, sa^fe, controlled. 

fishing sites on the main projeet canals" 

(4) The following language be incorporated. in the recommen­

d.ations of the report of the Regional Director of the Bureau of 

Eeelamation: That ad.d-ltional detailed. stud.ies of fish and wild.life 

resources affected. by the project be cond.ucted. as necessary, a,fter 

the project is authorized, in accord.ance with Section 2 of the Act 

of August t\, l-9\6 (60 Stat. lOBo); and that such reasonabte 

mod-j-ficati-ons in the authorized project facilities be mad.e by the 

Secretary as he may find. appropriate to preserve and propagate 

these regources" 
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(:) The proposed. wasteway and wasteway reservoj-r areas be 

mad.e available to conservation ageneies for gane management and 

public hunting purposes under nultiple-use agreenents similar in 

nature to the existing agreement between the Bureau, the State, and 

private interests covering the use of the San luis lfasteway. 

(6) Such of the project lands within the San Luis Reservoir 

as are suitable be mad.e available to the Fish and. Wildllfe Service 

or the California Departnent of Flsh and. Game to be utilized. for 

game managenrent, refuge, or publie hunting purposes to the extent 

that such purposes d.o not interfere with the prixxary uses of the 

reservoir. 

(Z) Suitable portions of the projeet be placed und.er wildllfe 

management pursuant to the terrs of a General PIan as provided" for 

in Section 3 of the Act of August 14, 19\6 (60 Stat. ro80). 

(B) The report of the Regional Dlrector, Bur,eau of Beclamation, 

include the preservation and. propagation of fish and. wild"life 

resourees among the purposes of the projeet as authorized by the 

Act of August 27, L9r+ (eulfie Law 67\, B3ra Congress, Ist Session). 
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CONCLUSIONS 

lf 9. It is conclud.ed. that the San Luis Unit will be d.etrimental- to 

fishery resources in the net amount of $3oorooo annuatly. wirdlife 
resources are e)rpected. to benefit with the San Luis Unit ln the net 

a.mount or $3orooo annuarry. These annual values are contlngent upon 

free public access as d.efined. in Reeommend.ations (r) ana (e). 

ll2o" If fishing sites are established. on projeet canals as suggested. 

in Recomrnand.ation. (3), some ad-d.ed fishery,varues would. result which 

voul-d. red.uce the anticipated. losses with the projeet. 

LzL. rf Recommendations (4) and (T) are forrowed and means are 

for.rrd- feasible for reducing the losses of fish in relation to the Tracy 

Prxnping Plant over those presently anticipated., comparable red.uctions 

in the estimated. monetary losses will result. These same recommend.ations 

(4)and. (7) are intended to sorve in part the potentiar probtem of young 

waterfowr and other young animals becoming lost 1n the canars 
" 

L22" If Reconunendations (5) ana (6) are followed., it is estimated 

that an ad.d.itiona-l- direct benefit to waterfowl in the amount of $TTOOO 

annually would. resul-t. Possible extend.ed. benefits through the red.uction 

of erop depredation have not been d.ireetly estimated.. 

I23" This report has been prepared. on the basis of d.ata obtained. 

from the Bureau of Reclamation through August L9]))+. The Service should. 
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be notified. of any changes in plans for the project, so that a revised 

report may be prepared- if required.. 

Leo L. Laythe, Regional Dlrector 

(Sea. ) Samuet J. Hutchinson 
Sanuel J. Hutchinson 

Ac'cing Regional Director 
December 3J-, L954 
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UNIIED STAIES 
DEPARr}4ENT OF TTIE IMTERIOR 

NATIONAL PARK SERVICE 
REGION FOIIR 

San Francisco, California 
1BO New Montgomery Street 

Mareh 4, L955 

Mr. Clyde H" Spencer
Regional Dlrector, Reglon 2 
Bureau of Reclamation 
Sacramento, California 

Dear Mr. Spencer: 

In eompliance with the suggestions nade in your letter of 
February 2r we are preased. to transmit herewith a revised. report on
the recreation potentialities of the proposed. san r,uis Reservoir, 
San luis Unit, Central Valley Project, Merced. County, California. 

trfe have mad.e the revisj_ons to our original report which 
was submitted to you in oetober ot L)JJ and. which have reeently been 
d.iscussed. with members of your staff" 

We have also add.ed. an estimate of the cost of minimr:m basic 
recreation faeilities in accord-ance with the present poliey of sub­
mitting such estimates to the Congress as non-reimbursable ltems and. 
an estimate of non*Federal recreation d.evelopment eosts" 

The estimates eovering attendance and" costs are necessarily
conjectural as they deal with many intangibles that are d.ifficult to 
evaluate and lnvolve an attenpt to foresee eond.itions that may or may
not materialize. 

Sincerely yours, 

(SgO) -T,awrence C. Merriam 

Lawrence C. Merriam 
Regional Director 
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PROPOSED 

SAN LUIS RESERVO]R 
SAI{ LUIS UI\T]T, CEIflIRA], VAILEY PRO.]ECT 

I4ERCED CoUNry, CA.LTFORNTA 

PROJECT REPORT

 
ON RECREATION POTEMIALITIES

 

for 
UNITED STATES BUREAU OF RECLAI\4ITTION 

I}TIRODUCT]ON 

Under authority of the Park, Parkway, and. Recreation Area 

Stud.y Act of L936 and, in compliance with interbureau agreement, the 

National Park Service has prepared. the following report on the recreation 

potentialities of the proposed San Luis Reservoir, San Luis Unit, Central 

Valley Project, Merced County, California. 

Field. investigations were mad.e of the reservoir site Augusl 2J, 

L952, by ldr. Bigler and- Bureau of Reclamation officials, and. by Messrs. 

Hilton and Bigler on JuIy 20, L953, with Mr" Ed. Sullivan, Assistant 

District Manager of the Bureaurs Fresno office, Ivlr" Joe Carson, Engineer 

in Charge of Investigation and Planning, Fresno, and lt4r. Vernon S" 

Cotter, Merced- County Planning Director. During a meeting with the 

Merced Coirnty Planning Commission on September 2\, L952, Bureau officials 

explained the project in d.etail and. National Park Service representata­

tives remarked. On rcr?artinn nnssibilities. I4r. Lowell Sgrnner, Biologist, 

Region Four Office, National Park Service, secured" aerial photographs of 

the reservoir site on October L7, L952. Mr" Bigler consulted. with State 
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Tlirri<inn nf H-iohr,lsys d.istrict officials a'c Stockton, March lO, on re-

I oea+.i on of Hi c'hvay No. f )2 which vill be irLund.ated- by the proposed 

reservoir. 

CONCLI'SIONS AND RECOMME}IDATIONS 

The San Luis Reservoir site is in a hot, semiarid aTea, having 

hut liti;le vegetation, and is located near the base of the easteln slope 

of the Coasi Range, 12 miles west of the tor"m of Los Banos 
" 

The primary purpose of the reservoir is for irrigation; in­

dustrial and domestic vater supplies are second.ary. 

The area to be inund-ated. consi-sts of dry farmlands drained r;y 

intermittent streams. 

The project wiII not affect any existing or proposed. national, 

state, or locat park or rnonument. 

At preseirt tire ai'ea may be considered to have n-o true recre­

atj-on values, The only object of interest ihat might be classed of 

importance is the historic, privately-owned- San Luis ad.obe build.ing 

which r^ritl be inund.ated-. 

A primary state highway crossing the Coast Range (summit at 

Pacheco Pass ) will- be inundated for 5.J miles. Location of a nev hi-gh­

way r+hich probably vill skirt the north shore for IO.5 miles is as yet 

ind.ei'inite . 

Contemplaied- enlargement of tire reservoir, a number' of years 

after initial construction, would. raise the water surface from l+5O to 
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535 feet thus liniting permanent construetion to elevations above the 

535-foot level" 

The regervoir vill form an attraetive bod-y of water which will 

contrast with lts arid surroundlngs" It offers a rather htgh potential 

for reereatfon d.ay use malnly to the nral and town residents of the 

western portion of Mereed County. Based. upon forecasts of populati-on 

inereases, the total arrnual day-use visitation by L96O ls estimated as 

L26,OOO " 

Cost of ultimate reereation d^evelopnents ls estinated. to be 

$+541500" Thi.s estimate is neeessarlly conJectural- as it deals with 

nany intangibles that are d.ifflcult to evaluate and. involves and attempt 

to foresee cond.itions tha,t may or may not naterialize. Immediate use 

of the reservoir when built, and. d.enand. for rninimum basic recreatlon 

facilities can be foreseen, However, eonstruction of complete facilities 

should. be nade only as need develops and. probably will be spread over 

u8.ny years " 

Considering the interest of the Merced. County Planning 

Commission, the locatlon wlthin that county and. that the reservoir will 

serve prtmarlly the locaf people, it is reeonmended- that negotlations be 

started. with the county to be the administering agency" 

It is recornnended. that archeologieal and. hlstorieal investi­

gations of the regervoir area be made prior to reserYoir development. 

Further study and. planning are necessary. They should 

includ"e more adequate d.efinttion of public use areas, application of 

LAND-302



Report of the National Park Serviee 

necessary state and. county heatth and. zoning laws, and. more detailed 

surveys of areas to be d.eveloped.. Master plans shourd. be prepared. 

and. stud.ies correlated. with both the eonstruetion and ar]rni nistering 

agencies as well as other interested local organizations. 

GENERAL DESgRHTIOE OF TItr AREA 

The san Luis Reservoir site is on san Luis creek, an inter­
mittent tributary of the San Joaquin River, t2 n-ifes west of l,os Banos 

and 2j miles east of Gilroy" The area i-s wJeolly r,rithin Merced County. 

Lands to be flood.ed are und.er private or"rnershlp, except for the highway 

right-of-way, and consist of rather large holdings" 

$tate fiighr+ay 1!2 passes through the d.am site and the central 

part of the reservoir rocation" Relocation of this road., one of the 

main arteries from the San Joaquin Valley over the Coast Range to the 

santa cLara valley, probably wirr require lo"! niles of construction 

above 'the future north shore of the reservolr " 

Purpose and" Operation of the Beservoir 

Trrigation storage is the prlmary purpose for whlch the 

reservoir is to be constructed.; ind.ustri-al and" d.omestie r"rater supply 

are second.ary. surplus winter and- spring ftows of the Sacramento 

River would- be purped" into the Detta-Mend.ota Canal and. relifted approxi­

nately 2O0 feet into the San Luis Reservoir from a point on the canal 

65.5 nifes southeast of the Traey Purrping Plant" In its initial stage 

of d.evelopnent, the reservoir w111 supply a net irrlgable area of 
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44OrOOO acres or a gross irrigable area of \BgrZOO acres of arld. lamd.s 

on the eastern sid.e of the San Joaquin Yalley. 

At some futr:re tine enlargement of the reservoir from 

l-rOO0r0OO e.ere-feet gross capaeity to Z'OOOr0O0 acre-feet is antiei­

pated.. Such enlargement would. raise the surface elevation from 450 to 

JJJ feet, thus l-ixliting construction of permanent recreation facltities 

to elevations above 535 feet, The ad.ditional storage wou1d. serve by 

means of the proposed. Sa.n Luis-West $ide canal, a,nd. branehes therefrom, 

a gross area of }TS.OOA acres, extend.ing southeasterly lll ltiles to the 

vicl-nity of Kettlenan City" 

The folfowing data are for a reservoir of Lr000r000 acre-foot 

capacity. 

Water surfaee 
Elevation 

(reet ) 
Capacity 
e arp -feot­ ) 

Surface area 
(aeres ) 

Maxirum pool 
Average ann" max. pool 
Average ann. rnl.n, pool 
Minimr.:n pool 

\5o 
4:g
3lt+ 
3O5 

trooorooo 
Bg2rooo
153,OOO
25,OOO 

ror3o0 
9r9oo 
5 .LZA 
Ir40O 

At sraxin:-rn pool elevatlon, the reservoir would. be about l. ! 

mlles long and" have a naximrua $idth of 7.O niles. At minimun pool 

elevation, the water surface would be reduced. to a pool about 1.3 miles 

wid.e and. 2.1 uiles long. 

During the nain reereation-use period. of April to September, 

inelusive, the average water surface areas, pool elevatlons, and. d.raw­

d.orn: during a 2o-year period (0ctober L)ZL to Septenber 194I data) would 

be as followsi 
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Dravdown 
Pool elevations Surface area (from nax. pool) 

l4onth t/+oo* \ 
/ 

lo.-oo \ (nearest foot)\r vv v 

Altril 438 "5 ' 9r9Oa 1l 
May \29.3 9 r5OO 2L 
June 4r\.4 Brgoo Jo 

^o/{nh -h 6I+Jufy Jvv6) T1600 
August 360 "z 6rt5o 9o 

-IUOSeptember 3\3"7 5r2a ^a 

Average/\\reere. season/ 395.5 url00 6q 

During 1O of the 2O years: aJ1 average drawd-om of 12 feet 

from maximum pool elevation may be expected.; for )+ years, 37 feet; and-

for six years of less than normal precipltation, an average drawd.om of 

"(2 feet may be expeeted. in the recreation season" 

Recession will be uost notj-ceable in the upper areas d.uring 

the earfier months whereas large expanses below high water wllt not be 

exposed in the lower portions of the reservoi-r due to steeper sid-e 

slopes" In the eastern portions, reee$sion r^rill extend. about IrOOO 

feet horlzontally by the mid.dle of the season, and this d-istance wiJ-l 

not be exceed.ed. greatly even at dead. storage, although the upper hal-f 

of the reservoir area r.rill be d.ry" 

Dam $tructure 

This d.a,n will be an earth flIL structure, 2OB feet in height 

above streambed eleve,tion" Crest length, including 4 auxiliary d.ams, 

w111 be approximately l.\ miles. 

LAND-302

http:exceed.ed
http:drawd.om


Report of the National Park Service 

The estimated eost based on L954 cost figr:res for a lrO00ro00­

acre-foot reservoir exclusive of recreational facilities is $5Z10261000" 

Physical Characteristics 

The reservoir site lies in an alluvial pocket at the eastern 

base of the Coast Range" Exeept for the vieinity of the dam site, it 

is surround.ed. by hills which vary from the lower, undulating slopes on 

the east to the more rugged. slopes of the Diablo Range on the vest. the 

reservoir bottom is d.ry-farrned for grain or used as range }and". The 

slopes a'oove high water are range land, extremely arid- 1n the surnmer and 

fal-l. The area is void. of trees or other growth which night provide 

shade d.uring the hot sullner rnonths except for fringes of cottonvoods, 

with some villows at lntermittent locations along the streams, oecasional 

oaks at higher elevations which become more profuse above the eastern 

extremity" Agriculture and. grazlng have practically eliniinated. any 

vestige of brush" 

Pacheco Pass, elevation L;86 feet, Ls 2-L/2 miles from the 

western shore. A number of lntermittent streanns with comparatively 

snall drainage areas enter the plain, only two of which continue on to 

the great valley area: Cottonwood. Creek from the north, and San Luis 

Creek from the south being joined- by the former near the d.am site" To 

the west, from 3 to I miles distant, elevations approach 2rOOO feet; to 

the north and. I mile from the Cottonwood. arrc., LrO66 feet" Northwest of 
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the d.am, an urmarned. hlJ.t is lrl2l feet" Basatt Hill-, oeer:pied. by a State 

fire-lookout, is about I nile east of the San L,uis Creek arn of the 

reservoir. 

At hlgh water the reservoir r.rilJ- be rougbly kite-shaped, 7 

m.iles on the north-souttr axis, and. about !,! nlles on the transverge 

axis. The lrreguJ.ar shoreli-ne, re-ith nunerous snall bays and. eoves, vlJ-l 

vary from a length of 33 miles at naxfuarm pool to an average of 28 nil-es 

d.uring the recreation season, and. to 8.5 ulles at dead. storage. 

Clinate 

Elgb sumer temperatures preva.il at the reservoir site end. its 

envlrons" Preelpitatl-on is light and. is dlstrlbuted fron Setober to 

April" Ylne L952 a.r:nual average at Los Sanos was 12.10 lnehes, 3,76 

inches above norual. The hot surnmer slm beats on the arld, ba,rren hllls 

arorrnd. the area and. tenperatures d.uring the recreation season may be 

expeeted. to be practically the se.me as for tos Ba.rrosl which l-s L2 u1les 

east of the dau sitep at elevati.an LZJ" The tos Banos L)JZ reeoreLs sLo.m. 

in the folloving table are very close to norrnal" 

TEII'TIPERAFTME 	 PRECIPITAT QS 
Average Louest Average Highest 
ninim:m reeorrded. nsrinum reeorded (incnes) 

Aprll Ir5"t 36 ?\.1 9L 1"88 
!4ay 5a "5 38 ob"r 100 0.02 
,Jtrne )L.1 39 RaR ].42 T 
July 6a"z \g 99.\ r\., { T 

tr.F7 trl.'r 	 tntrAugust 	 .'/l.l n gB"2 o.o0 
x,6, t )rCSeptember 	 93.3 IUO 0.16 
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Public Health 

The State of California, Department of Public Health, has not 

mad.e a.n investigation of this particular area. It believes that vector 

control probtrems will be sinilar to those encountered. at Millerton Lake. 

It anticipates that the two most inporta"nt veetor mosqultoes that may 

be found- in the area will be Anopheles freeborni, the malaria vector, and 

Culex tarsalis, the veetor of encephalitis if eond.itions favorable to 

their production are permitted. to exist. 

The Bureau of Vector Control ad.vj-ses complete clearing of the 

reservoi-r area to be j-nund.ated., the elinination of grazing withln the 

areas acquired, d"rainage of all residual pools and borrow pits, and the 

elimination of vegetative growbh from shallow rrrater areas formed by d.rav­

down. The Bureau of Yeetor Control- desires to make an inspection of the 

area prior to reservoir construetion and. eond.uct periodic inspeetions 

and control operations in th.e area later if found. advisable. 

Seientifie Values 

.An areheotogical- investigatlon of the area is yet to be mad.e. 

Indi-ans through ages past had lived. in the vicinity of the spring on 

Cottonwood Creek. Here ca.me herds of antelope to d.rink and here stopped. 

tribesmen traveling from the Coastal areas on long journeys inland.. 

Gabriel Moraga, termed. the greatest pathfinder and. Indian fighter 

of his day, set out from Mission San Juan Bautista on September 2L, LB:A61 

vl-tln 25 men and Father Fedro Munoz as chaplain and. diarist, proceeding 
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fron tdonterey Bay to the north and east, 21d. entered. the proposed 

reservoir area by r,ray of San Lui.s Creek. After the party traveled. 40 

miles over a tnparched and. treeless plalns (the eastern portlon of the 

now produetive $an Joaquin Yalley), hu d.lseovered and nn.med. varlous 

streams. Among them was the Herced. River whlch was called "El Rio d.e 

Nuestra donora de la Mercedt' (fhe niver of our Lady of !{erey). }i[ereed. 

County, formd.ed in 1857, derives its nane from this ri.ver" In IBOB, 

after aJr unsueeessful attenpt to find. suLtable locations for a chain 

of inland. missions, Moraga returned. from the Mereed River axea, passtng 

through the reservoir si-te. Ihis time he is said. to have trayeled. 

through ?aeheeo Fass" 

Pacheco Pass was used later by numerous Spanish and. Ir{exlean 

officers from San ,fuan Sautista Mlssion in pr.rrsuit of d.eserting sold.iers 

or runawayl,Iission Ind.ians all using th1-s route" In the l8lots it was 

knornrn as the Pacheco Fass stage road. and- for many years was a tolt road" 

Overland. stages stopped. at the Raneho San f,uis Gonzaga, fater 

kno'wn as the San Luls Station" This histori-e landnark ls loeated one-

quarter mile west of the dam site, north of and" ad-Jaeent to Highway 

Lrz. It l/ill be inr.urdated. by the reseryoir. Ad-obe build.lngs were 

erected. here probably as early as f835" One of them, in excellent 

cond.ltion, remains; loopholes through the walls lnd.icate 1ts use as 

proteetion from hostlle fndians, In thls build.ing there resj-d.es one 

of the descendants of the 6paaish-ldexieen deys " The Rancho Sa,n Luis 
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Gonzaga was granted. to Jose Maria l,{ejia and Juan Perez Paeheco 

November 4, f843, 0n Wy 3, L93Lt the ![ative Sons of the Gotden West 

placed. a plaque on the remaining one-story ad.obe" San Luis Station has 

been a stopping place foy over 1OO years, by Ind,tans, explorers, rancheros, 

stage coaeh d.rivers and. motorists" In ad.dition to archeological investi­

gations, a historieal stud.y should. be made of the area and the signlficanc.e 

of the ad.obe build.ing deternined-, Possibly sone consid-eration should. be 

given to 1ts d.isnantHng and. re-ereetlon at a suitable loeation above any 

future hlgh vater" 

Eeologieal, botanlcal, zoological, and geological values are 

relatively unl-mportant ln the area to be ini:ndated.. Consequently no 

reeornmend.ation is nade for a natr.ral hlstory study, 

Present Beereation Evaluation of Reservoir Site 

In the early spring sone of the i4rper slopes are colsrful with 

wildflorrers but the more tntensively used. agrieultural botton land.s have 

negllgible d.isplays. $nall ma.umals, such as pocket gophers; mice, ground. 

squirrels, and eottontall rabblts are present" The western glopes have 

some coyoter- skunk, and a fev d.eer, but the land. is posted. agal-nst 

treapassing" The interrdttent stream.g which wi.Ll be im.rnd.ated. contaln 

no flgh" Yiews from the road. deseending into the area are rather com­

prehensive of the nearby desiecated. hills and. gullies, the flat 
expanse of the $an Joaquin VaILey, and., on elear days, of the Sierra 

Crest l2O mlles to the east, 
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There is no reereation use at present other than an occasional 

tor:rist stopping for refreshnents and. the linited. shade avallable at the 

gas station near the ad.obe buil&ing; the prinary aim of the traveler in 

the surnmer seerfis to be to get out of this hot region as soon as possible. 

No inducements are present along the highway to encor.rage a vlsitor to 

stop--on the contrary, signs are posted. varning of the extreme fire 

Itazard. and. grass fires that coutd. sireep the country rapid.ly. 

lypes of Reereation Suitable to Area 

A reserYoir in this area wlll provide recreation opportunlttes 

primarily for the people in the ssaller towns and. those ln the larger 

citi-es of the west-cerrtral San Joaquin YaILey as well as for the large 

farm population" Topography is favorable to boater access at ni:merous 

locations despite d.rawd.ovn. Expanses of bare shoreland. durlng period.s 

of recession have proved. to be of little d.etriment to swinmers, plc­

nickers, ancl boaters in other similar arld. areas where more refreshing 

bodles of vater are at remote ilista.nees" Sites above high water ad­

jaeent to the highvay on the west sldez where shad.e from oak trees nay 

be had., are suitable for picnicking and for the few visitore who nay 

desire to ca,mp. Plcnlcking wiIL be popuJ-ar but cor,rparatively few loca­

tions have a.r:y shade" The reservoir shoul-d. provide a potential warm­

vater fishery. Cliuate and environ:nent are very sinj.lar to Millerton 

I'akctr where bass a&d bluegllt have provided good. fishing for a. nr:mber of, 

years. 
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FACTORS ]NFI'I]E}1C]NG BEOB3AYION IEVELOPMEI{I 

fhere is need. for acquatic recreation throughout the west side 

of the $an Joaquin Valley. San l,uis Beservoir, despite its lack of 

shad.e-produclng vegetation, and. its heat, ean meet this need. in the 

spring and. fall months. Eo some extent it will meet a need. of the toms 

j-n eloser proximity, d.uring the hot sumner months, It also will meet a 

need. of travelers along Eighway 1!2 who may deslre a break in a long 

monotonous trip through the great valley--there are no wayside picnle 

areas even for those traveling from west of the Coast Range. 

{here will be no dlrect com:etition rarith the recreation 

potentialities that can be realized. by the proposed. San Luis Reservoir 

in this portion of the San Joaquin Valley" The location at the base of 

the Coast Range near the western extremity of Merced. County i-s con­

venient to the inhabitants of the v'estern half of that county and- to 

the poprrlation in nearby coi.rnties " Merced. Coirnty lies entirely in the 

lower part of the great valley an$. d.oes not have comparable bod-ies of 

water. However, Yosemite Lake, J miles northeast of Merced., the corrnty 

seat, has a number of day-use facilities administered- by the municipallty, 

and partially serves the need.s of the people ln this vieinity. Other 

conpetitive areas, proposed and. existi-ng lakes, sueh as Mlllerton Lake, 

and. higher reservoirs, are east of U. S" Hlghway 99, ffid within short 

travel d.istanee from the cities and towns along that highway. 

To the west, beyond. Paeheco Pass, is the cooler climate of the 

Santa Clara Valley, the Pacifie Ocean beaches, and the northern portion 
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of the Salinas Valley. Within an hourts travel d.istarrce fron the San 

Luis Reservoir site are numerous cities a.nd. tovns in intermed.iate 

fertile valleys of the Coast Range and. along the coast vhere there are 

many varled attractions--state and munieipal parks, beaehes, d.rives, 

and. resorts" Consequently, but very limited. use of the reservoir may 

be expected. from this tributary population. 

Relocatlon of Highway L52, ,.7 niles of which will be im:n­

dated. as well as crossed. by the d.am, probably vill be mad.e along the 

north side of the reservoir, accord.ing to Division of Highway official-s. 

The route has not been surveyed." Some 10"5 miles of new construction 

vj-1l be necessary, this longer d.istance being mainly to cj.rcunovent the 

d.am and. the reservoir, and attain elevation to the west" Comparatively 

short spurs from the highway vilf make suitabl-e recreation areas access' 

ible for d-ay use " f,'here are no existing road.s on the south side open 

to the public, primarily because of the fire hazard. and since the 

present dirt roads are only for private'access" A new road vill be 

neeessary to a junciion vith the d.i.rt road. southerly from the d-am vhich 

leads to the Basa.Lt Hill fire lookout and. to the small Los Banos Valley. 

Side road.s cou"ld be constructed. to recreation areas along the south shore. 

fhe mosi sui.tabL.e development area appears to be on the south si-d.e of 

the reservoir hetween the dam's sou.th abutrnent and the promontory east 

of San f"uis Creek in seeti-on 2)" This arear 2"l miles east to west, 

has a northerly exposur"e and. several springs which probably coul-d. furnish 
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sufficient vater for domestic supply systems. Irrigation for necessary 

planting eould. be pr;mped. from the lake. 

State Eighway LJ2, the main arterial highway from the eoastal 

regions to the interior for over BO air miles both north and. south, 

caruies a consi-derable volume of travel throughout the year. Traff ic 

eounts taken lmrned"iately west of the road junetion in Los Banos averaged 

51600 vehieles daily in L)JT. State officials estimate llr2OO vehicles 

daily by L)12. To the east of this junction, state figures are BrgOO 

vehicles d-aily for L)JZ and. the d.aily average estimate for L)12, LT.TOO 

vehicles. During July, present Sunday traffic at Paeheco Pass approaches 

BrOOO vehieles. With a relocated" hlghway skirting the north sid-e of the 

lake, there w'ill be a natural tendency to slow dor^m and view the reser­

voir; some wlll seek turn-outs and spots to pienie. 

The local county officials are tentatively considering the 

construction of a small campgrou.nd. Ln the vieinity of the highway where 

it witl l-eave the lake on the west. In view of climatic conditions, 

and. probable limited d.ernand. for sueh faeility, a campground is not 

immed.iately recornrnend-ed, but the area should. be set asid.e for such future 

developnent lf cond-itions warrant. Picnic facilities woufd- be id.eal 

here for the traveler" 

reed. Coirntyrs population has had an uninterrupted grovth for 

nearly pO years" Its lplO populatlon ot 69,780 is estimated to increase 

to IOOTOO{S by L)6A. An impetus in this growth may be expected when the 

San tuis Reservoir, with its attend.ant featnres, is constructed. The 
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county l-s a fertile agrlcultural area,, prinelpal productlon belng ln 

fruit and. nut erops, fleld crops, d.airy products, turkeys, beefl 

vegetables and chickens" Large areas have beea devoted. to cotten in 

the past several years on the west slde of the San Joaquin Rlver. Log 

Banos ls the business eenter for an ag::ieultrrral area of over 6rOOO 

people. It has the largest nilk powd.er faetory in the lrorld. Thlrty­

one and. one-half percent of the county populatlon ls wba,n" 

.Llthough Fresno and. Stanislaus Countlee, ad.Jaeent to lilerced. 

County, as well as SaJrta Clara Countyr have substantlally larger Bopu­

latlons, they have a much sme,ller number of resldents tributary to the 

propoeed. yegervoir than Mereed. County" 

A very lmportant factor influenclng devel-opnent ls probable 

enlargement of the reservolr a^fter initl-al- eonstruetion, The water 

surface wou1d. be raised 85 feet to en elevatlon ot ,3, feet" CertaLnly 

thle wtlt have an effect on location of perrnanent-tpe facllttles. 

Eowever, nany of the d.ay-uee facllitles wblch nay be neeesgary below 

535 feet eoul-d. be deslgned wtth thLs coneideratlon tn nlnd., ExceptLng 

for utilitles snd road.s, the erpected tlfe of recreation faell-lttee le 

usually 2J years" 

ESTN{ASE OF RECESASIO$ UIIE 

Verlous factors d.lscussed. prevlously Leacl to the conclusion 

that day-use wilJ. be pred.oninant. It ls evldent that the reservoir 

wlll meet a need ln tbis western portlon of the San Joaqutn Valtey 
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where there are no water areas, in swinming, d.ay and evening picnicking, 

boating, and fishlng" Casual visitors may be expected. from the through 

highvay traffic" In the folloving estimate no overnight visitors are 

incfuded-" In time a small caltrpground. rinay be worthy of conslderation. 

Unfavorable ctimatic cond.ltions, arid.ity, rack of vegetative cover, and. 

competing areas having more attractlons would. diseor.rrage campers, 

prospects of coneessioner cabins, vacation eabin site requests, and. any 

use by organized groups other than day use" 

}{ithln 2l miles travel distance on the eastern sid.e of Pacheco 

Pass are TrfU+ people (tg>O census) residing in five towns of whieh Los 

Banos, 12 miles from the reservolr; has 3rBB3. The ruraf population in 

this zone is esti.mated as 3r2OO. Visitation is anticipated. to be equiva-

Ient to at least four visits fro4 each inhabitant yearLy, or 4Or5OO. 

0n the west sid"e of Pacheeo Pass, there is only one town within 

the 25-nile d.istance: Hollister, population )+rB9O. Rural population is 

light a.nd" is estimated. as 600" Attendance from this area: 5r4oo visits 

yearry" 

Tn the area to the east of Pacheeo Pass wlthin Z6- Io 5O-mile 

travel distance are 2l citles and. tor,rns having a population of ,r rZ3O " 

However, ! of these r:rban centers are on U. S" Highway )) and" within 

zones of influence from competing lakes. Ded.ucting this population, 

there will remain l2r8o0 people in 1lr small tor^ms, the largest of which 

is r,ivingston, with pOo popuration" rnclud.ing an estimate for ruraL 

popuration there are about r7rooo people roilthin z6 to )o miles whose 
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aquatic recreation need.s will be met by the proposed. reservoir. After 

the--novelty of a nev lake passes, it ls estinated. that 2,OOO people from 

the exclud.ed. population will visit San Luis Reservoir each year from 

thls zone, and. that there will be ZJ.5OO visits by the rernalnder, or & 

total of 2'( r)00 visits. 

Withia the eorrespond.Lng 26- lo 5O-nile zone or1 the west si-d.e 

of the pass is an estinated population of lOr00O. Gilroy, 36 nrilee 

d-istant, has a poputation of I+r953. Watsonvllle, a few rniles from the 

coast, has l1rJ16 (J-]>O eensus). Although there are no eonpeting lakes 

in thi-s area, other recreation attractions far surpass the proposed-

reservoir, conseqprently only 3rO0O visits to it are estinated." 

San Luis Reservoir is not expeeted. to have any substantial 

influence in drawing people frem areas beyond. 50 mll-es travel distanee" 

There are too many colllpetltive areas. There are 10p;000 people in 

tolllr1s and. eities within tbe 5O-7, nile d.lstanee on the east sid.e of 

Pacheco Fass" Of these, and. inelud.ing Eoate n:ral population, about 

4r0OO live on the west sid.e of the gan Joaquin River" 0n the east sid.e 

of the pass, the urban population (51 to 75 mlles) is fZ6rOOO. The 

estinate from both zones is IrOOO visits. 

Any estimate of visits by those traveling along the arterlal 

bighway which will pass a.bove the reservoir would. be conjectural" A 

conseryative estlmate of the m:nber of automobiles passing by the lake 

d.uring the most attraetive portion of the recreation season is l0OrOOO. 
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Assuming that one in 300 might stop a-E nearby prepared. picnic spots or 

to view and. perhaps enjoy some form recreation for more than a few 

minutes, then 3rl+OO visits may be expected..V 

Surunary of Estimated. Attend.ance 

From population east of proposed. reservoir: 

Travel d.istanee O-25 miles . 4Or5OO rr n 26-50 " . .27,5OOIt rr t'5L-7, . 5, ooo 
subtotar . 73rroo 

From population west of proposed reservoir: 

Travel d.istance O-25 miles 5r4OOIt l' 26-50 " . 3rooorr tr t',L-75 . 5, ooo 
Subtotat ..-. I3r4OO 

Frora arterial hlghway traffic 31400 
Totat B9,9oo 

(say gOTOOO) 

Based. upon forecasts of population for L96O, a conservative 

estimate of I25rOOO is obtained.. This d.oes not includ.e allowance for 

increase in population that will resul-t from construction of the San 

Luis Reservoir and irrigation works. 

IAND ACQUISflION 

J,ocation of the state highway above a future high-water level 

has not been ntade as yet. Present indications, accord-ing to state high­

way officials, are that it wiII be relocated. along the reservolr on the 

north sid.e. It is recomrnended that all land. between the relocated. high­

way and the future water level of 535 feet be acquired to protect 

recreation values. Thi-s area may be approximately IrOOO acres. 

LJ Based" on 3.4 persons per car. 
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A similar strip of land. on the south sid-e is recormended. for acquisition 

from the d.am's south abutment to and including the promontory extending 

from section 2), R. B 8., T. IO S. In this area, sufficient land. should. 

be secr.ired. to inelude the springs and- install the minimum basic recre­

ation facilities; possibfy BOO acres are involved. It is assurned that 

the Bureau of Reclamation will acquire lands within 3OO feet horizontally 

of the ultinrate reservoir flow line and. this would. protect values along 

the rernaind-er of the shoreline on the south and west sid.es " 

EST]MATED COST OF RECREATION DEVELOPMEM 

The following jud.gurent figures represent a reasonable and 

conservative evaluation of the recreation benefits aecruing to the 

public as a result of this project. They are necessarily conjectural 

ac, thew dea.l with many intangibles that are d.ifficult to evaluate and 

involve an attempt to foresee cond.itions that nay or may not materi-ali-ze.
 

Three small picnic ground.s are eontemplated" on the north side: one near
 

the north abutment; one centrally located; and. another at the r,rest end-.
 

A boat-launehing ramp also is consid.ered neeessary on the north sid.e.
 

On the south side and westerly from the abutment is the area most sult­

able for more extensive picnicking faciliti-es, bath house, and. boat
 

launching, It is probable that a trailer ea.np and eoncession development
 

also will prove advantageous in this area.
 

It is reasonable to assurne that the recreation construction 

program will be accomplished. over a period. of several years. Construction 

work should. be authorized. by stages and. then only as need has been proved" 

LAND-302



IL 

Report of the National Park Service 

The following cost estimate, based. on present conditions, will vary some­

what by stand.ards and policies established. by the administering agency. 

For example, a concessi-oner might provide sorne of the listed. facilities 

in ad.d.itlon to refectories, structures for boat and fishing taekle rental, 

etc " 

A total estimated recreation development cost of $4641500 is 

derived as follows: 

Estimate of Federal Development Costs 
for Initial Minimum Basic Recreatiron Facillties 

for Day Use OnlyaJ 

'1 Aceess Roads - 20 feet, shoulder to should.er includ.ing
grad.ing, gravel and. drainage structures $32, ooo 

Parking Areas - Including grad.ing, gravel, drainage 
and. curbs 2 t'oo 

Water - I tr'Iell, pump and d.rain 
I Gravity supply and. tank IOrO00 

)r Sanitation - Pit toilets 2r000 
q Boat Launehing Ramp - Grad.ing, concrete or steel mat Srooo 

Day Use Picnic Areas - Includ.ing tables, stoves, 
refuse cans and. grad.ing + 

''oo7 Conservation Land.scaping - Inelud-ing grad.ing, planting 
 
trees, shrubs, grass, water suppLy for same and fencing 7 
 

5,'5oOB. Beach Development ooo
^ t9. Portabte Change RoomsJ Srooo 

f0. Trails and. Paths 3,500
It" Signs and. Markers lro00 
L2, Supervision, Inspection and- Contingencies, L54 Ilr70o 

r'lQn rynnIotal +uY, fuu 
(say $9o,ooo) 

A master plan for the entire project area inelud.ing aII proposedU 
Federal and. nonFederal d.evelopments should. be prepared. in ad.vance of 
any constructlon. Sueh a plan could. be produced" by the National Park 
Servi-ce at an estimated. cost of $zOrOOo, if fund"s could. be mad.e 

available to the Service by the Bureau of Reclamation. 
This item considered" basically essential d.ue to lack of any suitable"/ natural cover, strong likelihood. of use of reservoir for swimming, 
and. und.esirable aspects of indiscriminate use of cars for changing. 
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Estimate of NonFed.eral Reereation Development Costs 

The following esti-mate of ad.d.itional development costs, 

inelude facilities to conplete the major recreation d.evelopment on the 

south sid.e, and construet ad.ditional faellities to be located. ln the 

Paeheco Pass entra;rce area at the west end., Cottonwood Creek area, as 

well as facilities r'rcsterly of the dam on the north sid.e " These 

d.evelopments nay be constructed., as need. occurs, over a period. of 

several years, the cost of vhich must be borne by the local- ad.ministering 

agency. 

' I. Aecess Roads - Ad.d.itional road.s, widening and hard. 
topping of road.s provid.ed. und.er initial Federal 
development $4orooo

2. 	 Parking Areas - Providing add.itional parking, and hard 
topping areas provid"ed. in initial Fed.eral d.evelopment eBrBoo 

3 " Water - Provi-d.ing vater systems and. piping to various 
facilities 40ro0o 

4. 	 Sanitation - Ad.equate sewage disposal systems includ.ing 
mod.ern comfort stations and ad.ditlonal pit toilets 28rOOO 

5. 	 Boat Launching Ramps - Additional 	 lorooo 
a^o" 	$oat.DocKs 	 l0rooo 
7. 	 Beach - gwirnming areas, rafts, markers and towers 20TOOO 
n .^ 	 ,,o" 	natn flouse 20r000 

Picnie Areas - Add-itional l4r0o09 " 
f0 " Minor campground-s and. trailer ea.mp d.evelopment		 20rooo 
11. frails 4rooo

 
12" Utilities - Electric Brooo

 
13" Utitity Building Srooo

 
f4. Adninistration Building 12rooo

 
L5. Conservation Land-scaping (eonti-nued) 35rooo

 
L5" Miscellaneous Equipment - fncluding truck, patrol


boat, tools, etc" 20TOOO 

L7 " Flanning and eontingencies 56,7OO 

TotaI $3T1,500 
: 

Grand. Total - Estimated Recreation Bevelopnent Costs $454, r0o 

Estimated. annual or:eration and nai-ntenanee costs $ 3o,ooo 
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Re'oort of the National Park Service 

EST]MAIED RECEEATION BENEF'ITS 

It is estinated. that the monetary value of the recreation 

benefits resulting from the joint use of the reservoir will be $2rO2trOOO 

and. an equal anount arising speeifieally from the d.evelopment of reere­

ation facilities. These figures represent a reasonable and conservative 

evaluation of the recreatj-on benefits accruing to the public in the jude­

ment of the National Park Service as a resr:l-t of the construction of the 

reservoi-r. They are necessarily conjectural as they d-eal with many in­

tangibles that arre diffieult to evaluate and involve an attempt to foresee 

eond.itions that may or may not materiallze" Fotlowing is a breakdolm of 

the method used in this estimatec, 

Development costs $454, too 
Annual 08d4 eosts 30ro0o 

Arrnual development cost--$)+6)+, 5OO amortized 
for 25 yrs. at 2-L/2% ("0543) . $ 25,2OO 

.Annua1 oneration & maintenance cost 30, OO0 

Total arrnual eost $ 55r2a} 

eapital, or present, value of total

 
annual eost--$l!r20o capitalized. for

 
l-oo yrs. at 2-Lf2% (56"514)

 $eroztrooo 

nExisting recreation values d,estroyed U 

Set benefits arising speeifically from 
development sf facilities . $eroetrooo 

Benefits resultins from ^'iolnt use of, 
reservoir 2,QzL,OOO 

Total recreati-on benefits $4rO)+erOOO" 
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Report of tbe l{atlonal Park $ervice 

RESOMImTSED AGENCY FoR A${nqr$Rn$r0f{, oPERArr0$,

 
AI{D },'AIIWENAI{CIE

 

The area ls of less tharl natlonal sigrriflcance. A county or 

state agency appears to be the most logical politlcal" r:nit to adninister 

the reereation use of the reservoir and. to maintain the faellities and 

featr:res of the d.eveloped areas. 

During eorrferences wlth members of the Merced County P1e.nn:ing 

Cornnission consid.erable interest vas shorrn ln the possibillty of !4ereed. 

Oounty ar{minlsteri-ng the recreation faeilities at this reservoir" It 

is therefor-e recommencled. that Hereed Cor:nty be given first preferenee 

to be the artninistering ageney. 

FURIHER SUlgY AND PLANNING 

Further study and. ptanning are necessary with aJ-I lnterested. 

parties " Th,is is of partierrlar l-mporta:ree 1n regard. to the location of 

the highway on the north side of the reservoir. Freparation of reere­

ation use plans in advance of both d-a,n and. h:Lghway construction would. 

pe:mit integration of recreatlon d.evelopsents and might pernit economies 

in such developments It i-s reeomended" that the County Planning" 
Coumisslon glve eonsideration to adequate zoning along highways and 

nelglrboring propertles to proteet the area from ineompatible and un­

sightly developments" 

Borrow naterial for elther the d.a,m or the rsad- ehould be 

obtai-ned. from locations where there will be no detrimental effeet on 
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Seport of the $atlonal Park Service 

the land.seape or the reereation potentials. There are nemy detalJ.s of 

plar:nlng and. rnanagement that can be resolved. by ueetings r+lth various 

agencles, by ad.ditlonal surveysr by determination of the nost sultable 

development sites, and their final lneozporation 1n a Master Reereationt 

Land. Use, and" Management Plan. 
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SUMilER 

AERIAL VIEW TO THE EAST FROM VICINITY OF PACHECO PASS 

LAND-302



AERIAL VIEW NORTHWEST OVER SAN LUIS DAM SITE

 

LAND-302



f {--­

.*-;rfa 

WESTERLY VIEW FROM PAOHECO PASS HIGHWAY NEAR MAXIMUM HIGH WATER LEVEL. OTHER AREAS AROUND RESERVOIR ARE MORE VOID OF 

VEGETATION 

X

 
. ":: 

EASTERLY VtEW NEAR PACHECO PASS HIGHWAY ABOVE WE9TERN END OF REgERVOIR. NOTE TYPIOAL UNDULATING,HEAVILY GRAZED HILLS 

cPo 9688112 
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PANORAMA NORTHERLY FROM PACHEOO PASS HIGHWAY SHOWING OLD 9AN LUIS RANOH ADOBE AT LEFT' 

DAM 9ITE AT EXTREME RIGHT. AREA WILL BE INUNDATED' 

Highwoy 1o
 

Dioo'o *ono"\ Pochaco Pos6
 

V/ I 

* 

pANoRAMA oF sAN LUts RESERVoIR strE LooKrNG NoRTH FRoM FIRE LooKour oN bASALT HILL. 

GFo 9688t2 
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