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1;1 Cup1 t:.!1'' � � .:1 i:cnte .11c.:r� no:..v... Sho\.-o\ . .  
�:o;.1;.i;k3 .. i� ::oak out r,bnnt r.,J.:t.e l.f> .. 

Bl Cap1tAD Dam. Rlwr croaeina nonr City Ct:ml,P 
Ct.'ID�!et �d 

....il Cfl.l,.�1UL!. ,:a t.. � ;ronte l'tn"l:: F.oad. 61lovel 
m>rleing in out at e.bout milo l. 2 .  
�l r.anlt�.n • , �  Comrcctor' C"1%J.P under oon tr
uct:!on .. 
�l C.ap1t,w Un1 .. Comtt•naina atr1ppln, oper tiona 
P..t c.'Jlmoj,te. 
lil c �it iNn, San D1o cuneol1datoa · e 
Blootrlc Compt1i1' ' •  p or 11.no conat,uction camp 
a.., ·,l. 1�:nto xu:rk. 

i?l Cu.pttJlll :C>cw,. Cltotolnte Ct'-O<i� Ron.cl i':rom point 
net.1.r u-=r i-eaJ.dettc • 

:Sl Co.pitan lJMl· Lookins downotream from north 
obut.niont at dr. rt,11ite Ho. 1. 

1 CtA1 ittU1 Dam. r.ookins 4ollllllt ream tro.m north 
abutmont ot dam tte No. l. 

m1 Ca.pit�an Drw. l?'load \v-p►,a• tunuel e�rance 
o.pp�oaoh. 

l Capitan • Upotr om too l no ,vntio 
look1no t�at�nm !roit �lorat.tc-n tunnel Bo .. 9, 

l CG.pltnn � Coat otor• o lookSn, 
u:,ly tN1m der.ud.to north ubutm<mt . 
tn, Cnp1t.on Dam� comr cto:r • o 90rehou. 1 
\Uld.or onatl'Uotion. 
1 3. CQ.pitnn 
twm 1.  

Gllop 

n1 tcp1.i;cn D:t:.:n. aa l>& w, con 114nted Una 
1e.,.rto COCJX:.ru ' po ff 11ne �onetru.otion c 

"t · 1· nte Pa-.. • 

1 Capit • T »Ch toz lt\Ying Of a4 in.ch 
0 ��t 1r n pipe ala toe ot uth abut• 
•on\ • .itip to 04 o �ri-J' �,ffr f.1ow 

lt• .  u,old. 4ownnn . 

1 
l 

1 pl • unnol x 

()f tetial t 
b \ 1000 t1 t ... 

1.2 



l!:.0 •• 100 . u/9/32. 

· 1 n �1.1.:-:.n ::X.:.:J .D.�..£:l�tr>« <1-Vi.•:d.� on cr_.,u.1t�uot ... 
io.n or _ oat\ t.o be> row p1t oo. A • • AbQu.t 3000 
tegt tl�lJtri.iat: fl'� Mma 

l;J. C !t1twi • 1 D.i6'1,t'O Con olidatod Ga .. l<; 
S1Qot�1o Compaiv- ' a ta-an o,mor station loco.tea 
about �00 feet woot ¢� d�•Jl1&1'61'J nn'1 nt ··un.l'l , • 
.i11l Cn171tnn J')'--.,.m. 1*'-t rt, ot •�\"C:.tion at flood. 
qy•»a•• tunnel en�l':lnoe. 

i1Jl Cr.p :tnn "- llh Wn.MinS plant tor COl'i(Jt"Gto 0.,.,. .. 
gra{! tt1, 
e1 Ct:1J>ltl'..n � Ste.rt of ucavat1oai ct tloocl. 
by•pn ttume:J. , cU.ecl-mr one\. 
Sl Ca.pi-tan nom. Junction ot ChOCOlS?.t Cr ak road 
e.nd CoUXlty H1(thr.q ,,389. 

ul Cap it :1 .,_ ·-'• Coirt r ota:r ' ;rai-� £.nd sho»a 
frO!ll e&flt end �t 30 hou;e. 

;11 Cnplt n n,,m. cont� cto�•· 11-et ,a£ truck 
park d 1n yardu vicinity ohop. 

El Cnx,it..a,1 • Continct.�r• a floet ot tnioke 
pnrkod in yn�d violn t� ohop . 

El Ca:pitt.ll'l • ,:r ct;Ultf -·- nncl 82:' :. !J.. reoov• 
tn'Y plant o� iver � about onQ 11 upatr 
t:ron d.1:m. 

·"1 ' pitan • Up t:r to nU exc t1on 
100· ina outh from :wrt. at,utt n !lt . 

"l ca.pit@ • J motion ot ChOl.:Ol t CH 
l'"ad end C v.nty R · �00.. 

El Capltan � .Looki do atr 
ubu ment ot cl1.une1t ,.,o. 1 .. 

trom nonb 

l C&p1tan • COm ctoJ'• 1oy 1 1 C a • 
.tool.i.in o•t rl.Y trorn front t Qhop. 

rn an o» • "' bf Cont otor• a  
R i o 1 ton. Looi.� 

•11-7 t a er • 

1 Co.piteLn :B:Xie4-,re,· tor v,p•t-n,•··• to wall 
looklna no a u  e1t . 

I4 �i • =: Y t1on , l okl 
OU f h 

l C 
•rb' t t 

· on oou but 

_c.-11,. 'l/11/'l,2. . lll C&Jit · • Con.t :r•• (P i 
lo · °' 4 ut 200 ft ·" t Ul 
tl - •• twmel. 

1 1) , )  



r -

,. . c  •• ua. '//ll/'J2. 

'1/19/32• 

.c •• ua. 

. c  . .. 110 . 

'1 c�1ton • {!�ut1° etor• "  OWld an �vol -
co• -q- pl&rit loc ·:teci or, rS:viir 'blW li.t-out on mile 
upGt� from 4amoit . 

l C�pitan :Dam. lltl:lsit Ol:c ·m·�ion 1ook1QG up ... 
atroam trom apoil � �1011' clotmltrom too of 
dllm. 

. 1  CGpitan Darn • .IJame1to 1ook:1n w eter� fro 
north abutment of dm:leit no . 1. 

1 Capitan Dain. 1yplocl. aeotlon of out Gborine; 
obnrBC\er and dopth of t�ippl aavnt1on 
betw n puddle coJ'G area nncl upatl'G too \fCJ.l. 

!.l Cnp.ltan .&-..un. Dam ito Qavat10Jl opero.tiona 
lookin northeo. terq from oouth abutm nt cl· 

b t eon oore \'7011 nno. aownnream toe wall. 

'l. C p1tan Dam. Coan ncing rock �nt bet• 
een pu.dcll oor area and u,petr•om to 11. 

LoOldns north from eov.th obutmont.  

E .c .-121. 7/30/'$2. 1 Capitan Dom. contziactor• o concrete mJ.xino 
pla.nt loct1ted. on north id of 11iYel' about 900 
feet ateri, f dam axia • 

. c •• 122. 7/50/t,$2. · 1 c pitu Dam. cnvo.tina eutoff tnnoh for 
ui,etr toe u. Lookln northe1']¥ nom n r 

.c .-100 . 7/30/32. 

. c  •• 120. a/o/�a. 

.c  .• 129. e/o/s2. 

south abutment.  

1 c pl tlln • Looldn w irterl.1 down t 
north but nt o� dalutte no . 1 .. 

1 Capitan • 1t •xoa t1on 1ooktns 
•rl¥ from QO U low 4oftetl' too ot 

1 c pitan • Vieltt el'• Club ot 
JU.• o Sn f'r-oJd ot Cont• ctor• • •• hou99. 

l Capl DISll, Vi 1tl n ,. Club of 
l>io o in ti-ont of contn tor•a  • hO\&N. 

l Capitan llll:l. eto•1Y bank ot •t� ... � to 
wall ex fttion f to w U , tion 3+�US. 

1 c pltan • co nc: ot c poui 
at nonh•r1Y n of 1lP tot toun ti n. 

1 pit • Lo0k1n outh a.lone x 
to• i.pnr to 1 f a out t 
2+00. 

1 Caplt • Pltlo1 concr t t u tre t • 
U toun fro 'bout o\ t1on l+ • 

Capit n • onh rl.7 n t up ..... -........... t • 
1. 

a/10/J • 1 pitan 
wa11 .  

• aouthe,tv en of u t 0 



.c,.13s . a/10/32. 

:m.0.-114. a/10/sa. • Pcn:ita1 eut t cU•Chal►i encl of 
tu.rm 1. 

B .  c .-�o. 8/la/82. El c pitnn Jllurl. LoQldn weteJ-i,- clovnet..,.u.u� t 
north but•nt ot dam 1 te No. 1 .  

Al. Cap.tian . •  Co111tN«nlna i'orma an4 Jdo.airifs 
cQnc:Nt•e in \lP r toe ·vn11 , lookin north ,� 
south AW.tt1on\ . 

�.c .... ).38 . e/?1J/s2. Bl Coplt.an • Cont•ncu;-• mud and �vel. ,e-. 
co � p1ut 1ook&na noribo ut. r)q .from et 
Of rifl1'• 

, . o  •• uo. V20/32- El �.itan ».m. LooldM ne.-� dewnn ........... _ hom 
north l n-t f arzsait• uo. 1, 

:m,c •• uo. &/22/32, .mi Capi-tiOA ou oon,ante to� Quor, 
d ... _,,,,,..,. o • I • ,.,...,..... f-z 

8/as/32• 

e/a,/aa. 

0N1a. 

to 

1 CApltan llam, Rook rt/I look O 1R 'EH 
w atuiv and. 

i1 capt an , �J&lvo.tlon ot approach t t1oo4 
-• • t , n� 

J. Capitan 
all 3.o&t. 

1 P' 
noitth aw 

no an up r 
utmlnt, 

oold. •rJ,- 4ownat-.-.... fl'OJI 
• • 1. 

:&l capit o ot noo 
el , tn.uce poria1 • 

eaplt • Oon1t ot.Lna totu t ___ .. ,r.11 

td wall • look.in& nor\.b.nl.1' th a ti 

i ca 1-.n • U nHtdll rook ltll>Gnlmon onatJt-
�o\ion nol"tb 

1 Capi,an • Rook 4UP17 l oklna 
un••� 



9/0/32. 

9/14/l2 .  

9/20/32. 

. c . ..  100 . 

9/20/32. 

�l CG.� t:;an · • i;.t(!t'.V'.lt�n ot c;ora ... ,,_11 ·�r.-»1c:b 
l•J.oi.tirig north trom t1outh n�utment . :1 fi 

�1 Ca:pitan l.mll. l'lac1nt,; eoncr�to 1n do,mstr� 
to all . lQokin� no!'th eoto�l$ f�o� ooutb nbu:t• 
m8nt . 

El Ca:pi:tan Dam. LOok1Xl6 woeto:rly downstream t'rom 
north abutment of dame1te uo . 1.  
·1 Capit�n Dtm. CQr �-all trench cxc:.vation look• 

ing eoutbcrly' fr� no:t.h oncl. 
�l Capit:.n DAm. Coro •ll trench e:c�v�tior. look• 
inG f.lOl'the,iy f:rom aouth abutuent . 

El CBp1tnn Dmn, rea atrippocl rea.4y tor ,:ook Gnb
onlcmont <Pttto:r removal of concrete hopper , north
wooter� end ot upatroam toe '\"/all. 

El Capiton :.Vo.in. J.:iXca:vnting core wnl.1 trench look
ina north :f'rOt:l ��··t mi .. wey. 

Bl Capitan DaJn. q,uany 1ook1ne ee1ator1Y from 
tteot ond ahowina tee atto� h®"IY bll10t. 

�1 Ca�itan Dem . tiunrzy trOJn hill abov w torly 
ond ehorina ll drilllns tnAchin• in lett tore• 
g:iound. 
El Capitan l) 
ubo11e qu,any .. 

ell 4r1111 na mach1no on bOnch 

B . c • • is2.  9/21/32. 11 <",apito.n Dam. B1 otrJ.o po er 4 ehovel at quarry 
aquip�d with n 3l- eubic: yard. rock bu.ol!ot. 

1 capt.tan • Looldns weatoi-]3 ctownotre= £� 
!lonh nbut1.nont. ot 1t 1ro. 1.  

1 Capito.n D • Vpn�o toe 11 att r c 
t ion . loold.ns eouth tr nt>rth abutment . 

El Cop itan • Dieehal-se portAl ot flood 
t 1 owina enl.e.raCJiacmt open,.tlona • 

- . 
• .Dam oon.tru.ot1on op•ration look• 

trom dawn t.- o,Po11 bank. 

l Capitan D • Looldn w a e:r� dovnatJOam r-..om 
north b\atment o dQl:1aJ. t No • 1 • 

C&pit.an Dam. ax • t 1'0J1 up :tr portal 
lla ot ll�od tv-pa 8 tunnel. 

l c pitan :oam. r, loold.n at•rly tro eat •nd� 

1 Caplt 
poll bunk .  

,1 C&p1te.n 
uth aw 

, Lookl tWetre f• 4 et 

Core wn11 t noh t 



m .c .-1,a . J0/3/32• 

• c.-1'13. 10/"1/32 . 

� . C .•1'14. 10/1/12. 

�. c .... 1,a. 10/7/:sa. 

• c ••  1,1 . 10/"l/!2 

m .. c •• 1,,. 10/7/32. 

.11 .c .... 1'1& . 10/a/12 

El Ce.r it.an r� . �.acing 001uu,•t• ln dtmnetl'81!m 
to , l • J.ooklns t!OUt.h �� from north butfilertt- . 1 7 

sl Capitazi J>am. Q\\t1ot iWlll l fflltnmou • 
·:t eapi,an Dam .  Out4ot tunnel. nt�ce. 

1 C p1t l DQo. Com»l t•d OOJ'fl 
rtre;- be4. 

1 t nch 1n 

El CUtan • CoU1.Pl•te<l col'O 11 t nob. ex-" atton b rtYff "4• 

m Capitan Dam, Diao'bN-ge encl ot :tloo4 tf'•pa1-1a 
tunnel . 

1 C!&'>,p! tail • Pan ot 1uar17 face oftot- h 'f/'J 
1Got Ot OotOb$� � c  

Tl.  c .... 1'19. 10/10/S2 • .81 C pf.t Il$1. Rive• OVGl'tlni road to Y 1 
Pl•nt tppoeite Choaol.at o� ek. 

.c • •  1a2. 

10/10/33-. &l Capitan l.'Dm. iq.ke roao ,1 • .- obOllt ,oo 
fen \!part from tunnel antronc•J. Loold,n 
40-�""111 £,:am. 1'"Q 1,\ tQ t�riel. . 

10/10/32. 1 Capitan • .Ri"f' oves-tlowiQS ro to ravel 
pJ.aJ& 11.bo\l.t ldwl\.Y tJwe dam and plw:st " 

10/10/32 .. B1 Capitan • BlV1J.t Wh'fl 1 i-oo.d. to pa.vol 
ple.nt abou.\ Jllid.Wq bet n an4 plant. 

10/10/33. li1 0 pitan JJm. Rl • J uat bHakln tht.-o 6h <J.rke 
oroao ri vowel all \lt- ,oo Seet upat . tl'OJD 

twmol tmtl'allo ., 

. c.81ao. 10/11/Sa. 111 C&pitan Dam. ai,-e,- ru.lhlna 1n t.o ,�1 nt-
,- c•• Photo taken t» pn,,.1 plant ad • 

• C.•186, 10/11/32. 1 Capi • to atorl.r do at f 
no.r\h a u. of o.. i. 

. c  •• 190. 

10/l.1/ 2. 1 Cap1t • DO.ClrlCW[L'e 41 t 11.TG;' 1ooklD d.Qn-
,tream t� th aw J\t ot •'•• o .  1 .  

J.0/11/32. l Caplt • ��. l iq riY c .. 
•ina Ob plant IIOl'thGJ'li, fJ>Om 
n \&th ot Cho • 

10/U/&2. t 11: 11 1 fl l\fi. hto 
ion n • wall. 

10/ll/32• 1 Cap • tuuua1 ue 
;,t • now. _..._. .. �1.116 

10/13/33. 
• CQll 

:Fhoto tuen on 



10/19/3'' . ..  ul Cn.p1te.n J;. lm• � toundo.tion stripped rea(\Y 
!·Qr 1 .... o ir.� eet1on inc..tcatecl by t'l "o. Junc-
t,!on ot r.,cl: '?m�n\m:.ent and south a'butmont nea_. 
u11ietro m too m,.l.\ .. 

1 8  

• c.-193 . 10/10/32. 1 Capitan Dnm .  Look� nol'th from oouth but
mont ,mc:.,win3 at !"tl.ctur nnd. l'Oinforc1r.e sto•l 
in cor U footin . 

i.:; . C .-194 . 10/21/32. 1 C...pitan , . •  !,ook!ne .cet�,.;,; d<!wnrtreo.'\a from 
north abutment or dameito �o. l. 

.C .. •l.98 . 

.c .-201 . 

.c .-202. 

10/22/32 .. 

10/22/32. 

10/20/32 . 

1 C'.a!litan • Purl!> tnotallod. nbovo ct,l..� Bbout 
800 feet upatreen from tunnel entrance . 1trron• 
J'ockqon 18" • 14 cent r1f1oal pump , capacity 
'1000 llonn pex- alnute at 1140 R �P. • Operated 
by •oo Jt .. }) .  uenorai 'leotrlo mo w,:,. 

l Cap itan Dru:,. noo • �u rr:, looking et9rJ.y trom 
qua.tr., ahop . 

1 Coyito.n • Rook lino paint1>d on portat fnce 
at dlecha�ge end ot t\llluel ey Contre.ctor• a Bn31neer 

10/2J/32. Cap1 tllll nm. lloOk lino painted on porta.1 !"nee 
at dteclw.� end of tunnel by Cor,tnctot"' 9  �n tne•r 

10/31/32. Kl Cop1tan • Up um on ot tunnel howtn 
wins reintorco nt and ro line p inted on portal 
xcavn.tlon lt( Cont�oto� • s  stneer . 

10/31/32. li:l C piton · • <Jo ncin J'iJck b--nt at north 
btitm t n r �own. tl'G too "'111 • Lookln t rl:/ 

ti-om northor]3 oncl ot downet om tc,o 11. 

10/31/32. l pit • co l1c1r, rock ,.,..,. .. ��nt nt north 
butment n � d.cn1'1l'1tretUD to 11.  Looking north• 

orb' trom about mi� on dowe,r too WB.11. 

10/3l/3a. �1 c piton • .Applying 100 l • .  alt" :9i-en ur• on 
grout 1 t ou 2.1 . Note ftter :t1ow1n tro 

� c nt • p1pea . 

pS.tan • nt r tlowlng trom •dJ c nt p1,-a 
• 100 lbe .  a r pr 8Ul" la p lie4 to out pipe 

,in cor 11 tooting. LooJc!nl� , •uther� t:, north 
end. 

• c •• ao,. l0/3l/3n. 1 c p1tan • bling l\\ through around 
a 100 lb• u, preeau ie agpli� to src,ut pi»e 

in con ft11 too tin b ut 00 feet 41 tlto.nt . 

� . C ...  aoD. 10/al/3a . l c pi tan • ate.r b llq up throu(t,h ground 
100 lb•· a11" pl'(t AUr 1• a •plie4 to ut pip 

ln co•• wall loottq. ut 60 t , 4!ct t .  Cloao \lP' vi• 

• c •• aoo .  11/u'52.. 1 capt n , Loold.n�: w et. :rly downotl'G t'ro 

north but ni of 11' 1 o.- l • 

• C .  -207 . U/2/38. C pit 
' t 

in••t • 

oo . l in  p int• on notth D n 
na a tu.n 1 Cont n�l 



11/1()/$2, El Cl'.pitrui Dam. Bfj@ �Ont; lfO\\.Ll si or �}il'O ch 
�-ut at twuiol lltratoe . 

.c •• a10. 11/10/32, .:-1 c pit n , T-unnol ntran ah() ina • into,-� nt an4 vJ.•41 nck line 1ntod. on 
llOftU;l �llt • 

J,l/11/s2. JU �1t, m �. T,um 1 4.1•<1h&r • end. uhO'fltn& • 
Vi � d '.t� l� »ai�t e tl I}:} :,ol"hal c,.Jt • 

11/11/32. :IT!l ea»!l -t.n .Dam. flhari.ng »ro1tl1t1Jt 7 or r tnt<n:o!3'ls 
et 1 to timber ao�nt e.t tW'Wll di eohargo 
Po tal. 

11./11/32, Bl �jlt.atl l,Q!t. Lol)•irig nst•ii�l., d.o,n;.e-bNC!ll :('Jt()m. 
nonh o.butment of 4am it no. 1. 

1l/l1/3a. il ca,1-tt.¼...Yl D�. Ct)n�tw �1on »nr. tlOhai l.,).,ldft8 
".Ut'tl' t.\'!1 fl'Qt1 1> • �t . ,:,-;potl 'ba'lk. 

:l.1/?1/!52. l Ceis,!t.an !t!, c-, .,� qt -;, ok tMkm n, 
:.fJ-Oij hi!lil•I' �•!"lob. Bt �. �r'J:i •n4 �t nni,th n nn
!lllont . 

11/21/J.B. 11 t} t•t·irui x; • Cli> • \l]' Of \Y1ll · 0%0 tion " ow. 
ina -,.,{}� li , �nh ,slda ot tunnol enti,a.nc:a. 

ll/21/32,. 1 p,t Cut t d<rwutl' � Of 
Jtt4C-l1J , a iookJ.tlS nCJnbwa1t r u� 
•o,ith awt .. 

1'1/QJ,/3a • .?Jl. Cil�l.t; 1 r, • aui 11 �tit i?i utr t3 o� 
pu441• oo � 1ookhG no�e, at•�lv t n. 
aouth ebut nt . 

u.th con-

11/2#/32 • .111 C&p.itan • Oo · o.n.tNot1 n 1o-•-IID 
»<tn •l-17 � u bu. n-t � 

ll/2¥3a • .  i:1 Capt.t n • L trliY doniltr 
nc:>nh ��-» o ��-::�:. .. 1 .  

ft 



'J.1/ii/;;a. :-1 1 , lJau. h eJt line ·�·, I) um wim:; of dio• 20 Obar tl'1 �• 1umu1i . Lowd.n s11uth riv tro 
eo\.ltl.t ooo or toe 'ill\ll. 

B .  c .  •�7. l. '1/P/32• .:1:i. Cl:;.,f:ti;n Dam. �o%i� " t �11 d.o:natnum trom 
. �r�}1 Gbi;\t11ant �r �1t ;;�. 1 .. 

l L C . -2%8. l.2/:i/ia. Ir.1 C.a.�itc.n L-am. �-a&l"l7 10� Gt i"lY from 
'3.R �1-t. 

3.C ,•2'0. 

B.0 .•241, 

.c.-8'2. 

11.c ... 243. 

1.c • •  244. 

lt1 CaJ ,.tD.)1 �. C#.l:atm:1 ion opgztationa lo�ing 
�ut.;1.= ft'o:i � nutn� evoll t»a�. 
"'l C!U.l)it.n Du. CQ:,e .,11 t:r flcb m;c :vat. ton at 
noi-th ���!'11; .. 

la/2'1/32. tl Cap1tott • Btrlpplbll opetu.t.Sona on north 
allut:;i,� a.�ut 100 it-tut bwn,t�om lrol'!l co:ro wa& 

12/3'1/aa. Jl Capi� � · .. CQt'� -.11 const,u tion 100kt 
eoulho'.f q- tr n� north A �tilent • 

13/ '1/32. �J. C=,.�itan �. :!>a,o 1t1Ps rou r11mo'V'IIC1 111 st�ip• 
pina op rattona on ciownei u.na �ock clxt nt . 
Looki116 •outb t� north b\lt nt.  

13/2'1/32 .. lll Cnpitnil �� Po,:,tion of "''z-!ppld a on nol'lh 
abllt unt ownet• tr �ff wall· �o� m:r� 
u ,cu,•� ;trc=a :lobo'brNtl roek ll�-ni-

12/?!l/32 • ..,3. c pit� • Connw.nion opemt.1oi:io ok 
�•t�w.= from 'W'natNa'Ol e,poil llilk• 

l/8/53., a e: i1t41'l • �mu.•-,oir portQ;i. ot tu.mt. • 

1/ v�a. ' Co.pit ,, n r.iOsrf Lit pori 1 of tut,r.tt1. 
1/e/,i. l!l C.pl.o.n • u; tN• tion ol :rock •·�uuc,. 

m 1 o�tn, w(')at•i-l.r • 

1/{3:S• 

1/fi/3,. 

'1/ {33, 

l/14/33-

1/14/31+ 

.!! Co;,it� • L .• k1U� ,rf ,. 1._y dn'n.-tr cm tftm 
north • � ·  .t ot ,, o. 1. 

1 t:apit • Lo u. ot U in J-l'Y r bo tom to,: � abaTe tiaeek. 

ll C . !tu em�-=- "" ._.... - ck plle � ��••• 

!11 p t n took.\n t r� wna1lr t 
mr.th ,.t:utrumt rJt d .n. tt No . 1.  



E. C.-24�.  1/14/33. Rl CnJ;11t "l • • Ho· 4 ccnotruction 1uoldns ve•t-
Q�l:7 tli'CI� kn�ll t bo� pit o.roB A• 

s.c. -246 . l/l4/33.. E1 c pitan Dam. &'tripp cl e.r nt c torl_y toe 
01· ncrth abu.tme:-.t luoldJ\6 o •t rly S:s,0111. rock 
et1bt1ru.ur.ent • 

E .c ... a4•1 . 1/l�✓as. &l <;apita.u �� -�w,ting pw:npa o.nd monitor on 
«J ·s i"ol" b.;"�ulic !"ill. c;cui�1�t�oti�1.: • •  ?b.oto 
to.k n n or twm l diachnr nd.. 

-z; . c  .. ...  z..f"'� ' l./lA/'ZJ'!J., -"'l ... �_,it .n l).Mi. E:ection or r:o:to vall u Gr eo�th · butm .nt · to\'.1-nc t'aul ey oonertntotion �rk. 

£. c . ..  z.4�. l/;Jl/3'; . · 1.  C:1:p.f:t:U'A -� ,. .ii>c • x;oolt t in oon1'rot� 1n cON 
�ll notLr aouth nL,tm&fit, 

s . c, .. �&o. 1/21/3� .. 

3. c . ..-201. 1/2�/�� -

11.0 .-202. 1/2;;/33 � 

.S .c •"'253 . '-/�/3a 

� . c .-264. 1/�;5/33 .  

-1 r.n:titn.n .J..r..�. �OX''l �'311 locJ.int, .no:rtbtlrl.y fw 
uouth buw nt . 
'l Ca.ptto.n l::ni. Lookina · oeto.r� 4ownaJt:t fTom 
nei-t..� bu'tlU<lnt of QO.meito No . 1 .  
tl Cap1tn.n D • 'l1w-.r1al ntnIDQ() po�to.J. .. 

l Copite.n • Co" w.Q.U lo->ki souther� from 
upatt�ouru Ntk Qll\b�nt t 1-i()rth ab\it �(mt., 
31 crul'1 en .s.:-.wi.. :tooldns llp�tt:tttd h'OJa don tl' 
opoil �\l'lk. 

I 2 J  

�.o .-�so .. 1/';/1/S3 �  81 CApitc.n �. Comn•1no:ln •:xca•t :t .lon ot �dl'a\llio 
fi.ll ;t:11ter1n1 tit atui,ly o!d of bOrrolt l)it "A•. 

.0  .... 2 • 1/27/33, 

�. C .  •26'7 ,. -.;a,/33 .  

I 

Il,0.-259. l/30/Sa . 

R .c  .... aao . a/1/33 .. 

� C .. -::o �· " J ,,  A,i> 2/1/$$. 

C �-• 
• .. ..  1J,.. �/�/j;) ,. 

. c - 3. 2/�/J� 

1 Cn-i> luan nw.n. J.?lwlkattna wo slopo t u.» tzt 
rock · , 'llt 1dtl1 hydr®'�J.o tlll t:m.tor1al t'IH>r:J. 
l>Ol")N)\t p.S. t II A • •  
n;. r:H»1t wa. il�tor uv-orz·lo'ff.f.ua rot!.d ai n 
nios� .lvo: Cil."�ouina ot ltor�u11 p11. ,ond. 

1 Cnpi t • ai if�i" £1 t di •�G."O on4 ot 
tunnol � 

�,. n •l.H�tan • I1i1 tu'Mtrly' a 
north l:nat!18nt of no . 1. 

t 

BJ.. eti.,vttau . LQDl.1.11$ m>rt1 .,,l:l/ t� · bout 100 
t• , a9' ot co U ,1u e.-,uth o.l.Jut n • 

' o•ttW)¥ t · f!f up,nr, 1t0oll 
7\6 ae;• -• to t-=tk t�e 10 

rtne 

• 1� •ou't.tl •l.1 t 
"o 11 on norll 



' 

�·1 '•"ttitan :ut.un. ·.t l"'!SuktJ p�� 1\Y@ .. ullc t1:U 
-,.to�i�J. cm weetd."t'l.Y' :�1� oz �Jflt� .rock .. nt • 

.., . c ... 267 . ¥).tl/3.3 . a Cc\»1ta.n � • �okln: weata:-1.Y downutNt\J tJ'Om 
no 11 awment nt' �1.ta ?to. 1 • 

.a .. c.-31>8. :l/l0/33. �l ca:vitan r..m. !�ills oat monitoJ" nt UJ)BV 
s:14o f)� OOJ'� 1'aJ. 't. • 

h do'Wnat,.._ 

22 

n 9a»ita11 :o.i. Q01�mo1GS )IJ'cWnulio opan.,t;io111 nt 
nan�-, to o .. \;) t, . -�� ® ·  

.i!l Cati M t r into p\lddle co 
dcrwn--''"" .... ,;f c,1N 1., !"o")d � S'.\ h.�733 

i� ;ml lkOrl.b. �l,lt • 

• 0.-2'13. 2/1·4/33• l <;afl u • fW�GUl.iC pomtlone u»llt 
tr tltirewr.11 . l.oold •outt>ex-17 ho J'll)rlb, 

at .  

lll !!::. .f.-oan .. P-JQnUliC QJffAtiou J.ould 
o VA'-'tnaael' &nmft f -.uth awu_..,....,ni. 

'Nl Cu�iq:1 l)Qu. :.V�O on1 1 118 
.,.l'f ff"'Y!II cloY.!\fl m 1.t 

- l t; �J>•t� .. 1 � '  r.t.,�- � :i:, f 
0 1�!.l\ upiit ... Dl?!. � em 

a eri, t 
(NI t •  

a 11' 

•ps�A�4048 �, 4otm
not'ithff<t .l',� � .. 



.m. c •• 293 . 2/16/33 . Bl Cap1t . oonetNot1on 011er t1on lo�ins ,23 
northwe tolt'ly tro num b rich alK,1n 300 toot 

a/20/33 . 

atcr� qt clam axis. 

El Capitan Dom. Conti-actor• 
quarry road • 

»oWdor houoo on 

• c .-.200. a/20/33 . ,l Capitan • conotruot1ns road to opill 
ar looki.ng o.aterJ.y troru. northwoat ot opUlTlfq' .  

. c .-aae. 2/20/33. 'l Co.pito.n 1;am. Looking up tree.in from downatrea.m 
epo1l bank. 

" . c •. •287 . 2/22/33 . .i:.,l CapJ.tan Dom. Lookjng we rly dovnotrcom :from 
north butment ot alt No . 1� 

m .c .... aaa. 2/22/33 . 

a/22/33 .  

B.c .-aoo . 2/23/33 ° 

• c .-aoa. 

'l Capitan lxlm• Pow r ohovol at rk ot atetl.Y 
end ot opill� . iote buckot teeth t::IQ.i"k& in t ce 
ot out. 

1 Cnpltan Iam. Excavo.t in �draul1c till t erltLl 
in bono pit "A" .  Lookitls uoutheo.ster:13 from 
junction ot borrow pit nnd gravel plnnt .rondo. 

1 Capitan • Downet� em nJcnont ohow1ns 
tlliokn so of o.nh t rial placed in l\Ydl'nu11c 
f111 area. Line of fl o rk• top ot rock • 
anlcanont alopo . Lookl sout11arly trom north but• 

nt .  

'1 Capitan • Upetroom o bankmon� ohowing thicl( ... 
noaa of o rth l!lnterial »laced l l\,V4r ul1c t411 
4U" • Line ot fl • ka top ot �oJc ��:.n,lliil.Qflnt 
olope . J,.ook1n northe:rly tro south l.>utment • 

l c pit n • Upet r am bntiJan nt owitia thick• 
n os ot enrth t r1Bl placocl J.ri l\Ydr u11o f1U 
ro .  Lin ot tl ko top ot rook bnnkmont 

elope. r..ooki northorly from aoutb abutment. 
lcm:i1�18m:ll m::.u;)QJMm9n\ tabOwl thiak• 

n Qf l\Ydi' ul1c tl.U 
L ZXDJ"k ot l"Ock \,Wl1gai:1&1."1ent 

olope . L •r� tro ao 
ThtcJcne • ot t•rl inc a t  , 
to 9, te t inc• takln ot pbot o ••290. 

1 Cap wnartr 
i.na bJ' • not• 1 
ot ro �•�llMl�ent lope . 

OU.th a • 
• Looktns st rl.1 do It 
ot ii 1 o .  1. 

trom 

Bl Capit Chocol� o bo�t 
� � ' "• o 11' �•r 1 without the u ot .,. 



• .c •• 302. 3/4/33.  
'I 

' . C  .-303 . 3/C/33.  

:s.c •• 304. �/6/13.  

R .C .•305. 3/6/33 . 

--, 
El Co.pit • Plnciu · "1.ll'l'OCO !.· Ck on up :.·onm 24 
faco of uputrecm amb�ont • 
.i.:.l Ca.piton • Placins eur1'ace rook on upstr mn 
ta.co 01• upstream ombwikl!lent. tool.in« northc,r]V 
f �:>m aoutz. abutment . 

'l Co.pt an n1.m. Con t�ctin 1-.oad o etil:it onfl of 
r,.>illffll.Y 11 sho�11r� GeOOl :.\r.O potrel' obOVe! W()?:'ld.nc& 
up north a'butmcnt of Dmnoit Ho. 1 triam roo.d to 
'bo row pit. 
Bl c pitnn Dmn.. Powe:, ohovel xao.,ro.ting at w et .. 
e1-q- end of op!llw:;w o.t r;,MOO , .N4700. Bot bl.tole t 
teeth WtU"ko in 1'ac-::.: or ciut. 

,l C pitan • m,opin , upa,t � c of upot iam 
•ock o2!1ba.nkm�nt proparc.tot-✓ to hBtld. plaoS.ng Qr 
wrfaco l'Ock. 
El Ca.pittUl .. }v<b'aulic ove t1on look.ins · 
northoantorl3 from tlwno bench n • or dam. 

"l. Ca itan • J\Ydraul1c opero.tion• 1o0kins 
nortlnroottl•lJ' t:rot.i n� • of dam. 

l Capitan Dam. Conatri.1ct1on op tiona looking 
n i-th ater� from n bench \lt 000 :teot 
cuJt ot dam, 
l Ca.pit an Dam. 1"cb'oul io op �ntion• 1o ·un 

northVeotei•� trom about J.00 f t o.bove 1 
b nob n r l ine ot axl.e of 

Co.pl ton • &14 u1 ic oPemt loo• looki 
north e�ter4' fro about iao teot abovo tl 
benuh _in ot axie t • 
:1l Ce.piton D • n D1 o Ohamluu.• ot C :roe 

rty inepectin )erclraulto op•rationa tro own-
ati-e a bllJUm'ient ., !A><>kJ.113 noJPth 1-Y tro aouth 

i.mment. 
itan �. . 11 Di o ChUl r 0£ 

t I l\Ydftulio ope t.io • 
s ..- ent.. l,�ok1 noJ't Gte 
aouth 

l 1t """"' .. 1.u" r ot c 
&n hrdwntl. ttona 

Muua.UAVnt. hwe•t .-
of oouth nt. 

p lt n • n Di• o CIULml>eJl ot Co ro• 
rty inapeotin 1\V ulio operation• fr do ... 

•tr DA b nlanent. tookinS no ea,er"1' tr 
1outhtaat corn r of eydr ulJ. tl1 • 

lCl Qlp1tan , on1tor in o or \iou a: u»•t 
emi1WJ,j1W11Jn,. tookin north•r1' t 1outh � 



l Ct pitan mi .. �dr :ulic t:n 1n or H. N. aa 
oxpla1nills couetruction op r tione to viait1ng 
'10mone o1Tic clubn reproeentat1tTGo. l:hoto taken 
at downstrncm minlonont . 

El Capitan nrw. Visiting w ono cine clubs rep-
rooelntotiveo lon•in, dowst ombnnkmont for 
insp ction t boe o pit oreno. 

& . C . •316. 3/10/33,  '"'1 Co.p1tan DGm. Showin thocl now used. in plao.Lng 
unsorted. bydrnUlic ti ll mo.toriaJ. on ciownot am 

unkr.lent 

l Capitan an. Spillw� u: ntion 1oo1c1ns ea t .... 
r� trom near contractor• a ohopo • 

• c .-al.8. a/il/33 .  l!.il c pi.tan Dam. I,ooking eater� d.ownotrewn from 
no�th nbu.tm0nt of 4w'nsit� no . l. 

, . C . -319 . 3/11/33. El Cc.1)1ton • Hydl"aulic operet1ona ot north end 
ot downot�n.tl ombnnment . 

3/13/3:S. AS1 Cnp;lt n • Loold.ng al;ltorly .froa qUD.XT.f roacl 
northwest ot cont.motoro camp. 

� Dc ,.:,21. 3/13/33,  El Cnp1to.n �- lt,clz' Ul lo op ration ot northerl;Y 
on\\ of OYmetroom embnnJcmont • 

• c •• 322. 3/16/33.  l Capitan • Rook poekote in concreto core wall 
noar south abutment . 

s . C .  �323 . 3/16/3 • l Ca.p1'bnn �. Lookin .-terl)' tr al.iou't 200 t 

�o.aoo . ote proximity ot po,,02' shovel in left 
tor OWlcl to down t om eJllbnnkmen, wh _.e t t"ial. 
io Jlacttd • 

• c •• 324. 3/10/33. l Capitan limzl. Power ohov 1 1oad.1n 
ti¥� Ulic till in do atr am epoll 

3/16/33• Ul c pitao IJa.m • .r;<.n,er ruiovel. lon4tna 
Ju,-ru:- 1.llic t.tll 1n o,matreil!I poil 

rilll tor 
• 

• 
1'1 CJ pi ton DQm. et """""•�Mol.l',lnt lo Okin 

outhorl.y tro north bu ent . 

Capl • •pill • ion lQO i north-
ator 116100 . '130, ohar . oter o:r 
ter1a1 in tac• ot wt. 

1 c pi.tan • 111 · Yation lookine eouth-t,t :i-}¥ � U.460 • '1 0 .  

1 0 pit • LOOk1n ... -u&J...... t• 
north butm nt o� 

3/ �3/33.  •·l Ccl.pittm D • LOaldilS upot 
epoil nk, 

ont. 

• COi ll J. \'1 V 1 lift 
34 t no>.�b r ot clown tN 



- .. 
.R.c.-33a. 3/2'1/33. Gl Capit • ConotNot:.ln conoret cor all 2fl 

t oouth Qi)utrnent • 

.FJsl Ce. . tt,...n l.\llm. Slu.:tt t�m core ll. tronch ox
ccva.t'ion a.t oouth 11.but nt . note mto�it.ll piled 
up tnst uJ.kb(#cd in toregra&Ujc... 

1 Capitan 14:W. s1ut1' trom con wall tr nch x
Otl'Yatlon at north nb\ltmont . 

El. Cnpitnn Dam. .Powel"' o:novol oxcavat 1ng at east• 
e�q tlXlCl oi' ttp1llwn.y. 

"&.c •• 330 . 3/31/3-J. l. capitan Dwn. arov \if ntn Wilk1no lo'"' ted about, 
400 .taet north r� from boulder c:rool.: gauging 
t�tatiou nt anout ttl.8"1:ltion 8fJO. 

3/'!J1/J'!J. 
a/31/33 . 

1 Capittu1 .lAml. c;,- :r or x-n Wilkin • 

·1 capttan :r.m. Ruil\a ot ol4 a,4obe dwellin oo
oupied tq I.e.n ·1Uld,11a at tho t 1m.e ol biG ciBath ' 
1800 1 t1.bout 400 feet north ot �u14or creek ad 
o�oaein ud 60 feet aot ot le i'ea.k n d. 
Hcntl$ io bout 900 feet south of norther� 11ne 
of lncUJ"n a.1e" t ion. Gr ye i about 200 . feet 
e,ast oi d ll1ng. 

l Cc.pitan llam. Lookin wot rlg clownatzio £tom 
north abutw,rat oi Wlll1•1to 110. 1. 

� ·Capitan Dam. LoOkina oouth'nator� 1°'lr01:l north 
aid ol J\YOn a\lou.t eoo t et eaot o� Ula of dam. 

� t; pit JJ • Placin .roek n t of do • 
treom bn.alksent 1:r02n vol lift t elev ti.on 

o ... 4 .  LGOlclng north from aouth atutaent • 

1 Ctipit • L�ok1n upat� from downlt 
po11 nk. 

an. Capi tu l • cat ,:pillar tiactor with • , ... 
:f1 r br old.ii up earth ,-o '1 nu�1' ce 11 61 toot 
1 �•1 of downat rock bnnkm•nt. 

• L ...... ,L-.... ...,. or Gl toot 1ttvol t own-
a,� rock ���.i:i&t::nt att r co leti�n ot oc ri• 
tl•r ork. Look1nii n rth tr eouth but nt . 

1 C p1t • h of ol.W ter1al. in 
borrow pit •A• out U2.20b , ot 
11 toot rod. i v at t op o: 1te .  

Cap1t • th ot 01-¥ be 1 ,er1a1 1n �-.to »it "A• at, at u·b B�80 • 1000. liot• that 
pth ot tei-1&1 h•N utencla to pit tlooi-. 

lil e&.i,it • 
t 8 
n 

to e,p.tll,r� 
• Photo 

okt e4 Ctn,• t-nn » nln •· 
1 borrow pl •A•. 

1 ,1c. 



' . c , .. 354. 

. C .•SGG. 

4/10/, 3 .  

4/10/33.  

4/l.l/33 . 

4/11/33 .  

4/l1/S3• 

4/11/33. 

4/13/33. 

4/13/33 . 

4/2)/33 . 

4/24/33. 

L:1 C· pit,m • :ao1-ro pit PA looking uneter]¥ 27 
:i'r'1 n nr junction ot ,n-nTel plant Md borrow pit 
o ds . ?hoto t an tt r aua;r,enoion or wJ"k. 

l <.i pi'ttJ!l • Dotmut · am emb::t.nkmont fro outh 
tlbutmttnt nu� '10.ro wnil. Flluto tw:en ofter euapon• 
oion ot iorl:. 

'l Ca;pitM .1 . Upot�a.m baul-a:1ont from oouth 
abutment n r cor� mi.ll � Photo tcken utta>r euapen• 
�ion ot w\)>.•l:. 

l C pit Drua. Op111wa-1 ex.cavoti n no m;i ot aam. Fhoto tnkon ni't e� ouoyQnoion ot rk � 

�l c,,p1tan .uUtil• DO.n1,:.t�ot.un om nkmOnt tr-om tunnel 
:,poil Lt.Wk. Photo till: n attor ouep ncion of work. 

i!l Co.11itnn • Contraotor • o  truok rl;eei violni• 
ty .. op . l'llot<1 tak t1 · to� m, nsion oi' ,,ork. 

....1 Cup:ltan �om. (l.t.Ulrl\Y l\loking 
en, . 

.!ill Cal)1"�D.il D:lm. hOCik hauling truoJcu pnrked n QJ' 
qua.:� , 10 })8 • 

1 C piton ..... • Contr· ctur•e bhopu at qUUJ,ey . 
1 Cap • Lookin ot rl.Y c1U1m trona fJtO 

north & of ite to . l. 

'1 Cap1t n • no cl :to conotruoted noc.r Con• 
t oto7' n  office t 1lding. 

·1 c p itan · • VJ.e ot tro t ppronoh to 
p.11 1wq .. 

1 c pitan • T 
1wq bove entr e; 

Offlrl' di J'OiO.ft 
t twmel . Loold 

•rli, irr a&i n north u t of 

·l C p1t 
eat ot 

tonito1· tl'1P.Pi 
1 • 

• onitor atripp 
r.11. 

GOUth 

4/2$/33 . · 1 Capitan . • DrtUiJ bO 
ot • 111 ·a:, . Vin 1· oouth 

V ci UOtt,h 
ot •Pill wt. 

4/26/33,  l C :pitnn • Clo up ot 
4 a epill . 
'l p 111 

lookin � fro 

l C 
625 
ror Ph 

1111 ould rtt 



'l capitr.Jt � . .  ·n_pt't?e&:&11 rock a11tbr...nkt r.t a:t cl. v.28 
J.ott 6?.a �ho,,rin�. thJ.u..'l(nefJo of ec:rth aovortns 

:91:·:u�ef\ tor roa �-:v• Photo tckan t'roX!i 11})cut ll3580 . 
E0190 

.cil c• �it.an .fa. Uptttzica'!l :rock �mt.�,t ::.t Ql.01f• 
ntion <lat> bo lno thicl:.neno ot earth oove�1ng 
pla'-e� f'Ot' :t�cclwu:, • . Vn.oto taken ir bout l:'3390 , 
.J,2"0. 

'l ca;.,1 tn.n J.>nm. Opet� ruck embankmont at olov• 
a.t :lor1 e.20 aho 1ng thickn•an or t1..nh eo.,'lr ing 
plac cl t �ad.wq .. .t'bot o tr..k n t:rmn nbout E3!60 . 
'ul,QO. 

El Cap:ltan Ilwn . Do,;matroa.m mb � nt rJ.t el YAtion 
tj34 m,o ri11g l1..,iat:ruW11 :f�fj\h Yhoto tekon f:ron1 N3800 
�aao. 

c piton J)nu. "':)own�t au1 ombankr.lent t elovn.tion 
GJ4. ,Photo , n tr aouut naa10 . ,4840 . 

lSl. Capitan l)!wt . lJ"1mutr "•f!ba>.skm<tut. t c,l tioi, 
034 . l>hoto takon .:.-om ut Ji3000 • 4870. 

2.1,l C�pitan • l>c'lllnotr a"i.:l UOllG11t look111 l 
eoutll trllni l"0l::.4 o� n � th lr.it�n · at u ou'i; N3680 , 
:t:40 o. 

l O pit lk'W. Upati-enm rock cm:umnlQllQ t ct el v-
t ion C 25 ab.Gwt� -:.i, 1okne o • vu , 1!l 

pla · 4 to .. • -oa.ctwa�. l'l1oto -t&.k u ut n;t1co , 
'S1GG, 

El C pltan . s:,. UpaVllnsuil.1,l rook em._.-.,.,nt t lCY• 
.ti.on G20 ohowin.a thiOkt',e ot Gt: "11 OO't' ri?lg 

pars <1 f '1� :r:oac1way. 1'J1ot.; t u from aw1.1t nsoa& • 
��186. 

Co.pttan • Up:,t• ro om1:>n1llkll1Emt f.\t el • 
ut 1on Ga ilhowllliJ t�'l.\ckt,es vi' Garth covar1n 
pl.Qoe fo� )'t�a� . Photo t �11 t� bout l:l:§040 . 
�61UQ. 

JU. �1t n • u»otrtaem lt 
a,lon G�5 n Wakn v � 
pl.ca. d tor � ..  Photo ut o .  
»01vo. 

l c p1t&n re II · Qb. look1l'II Oiitb tram 
:vc:,. on n�, nt . 

1 · •  · U 41-1111 
.�,flW\la;,_,,...""OJ 1 oht .. u 



E • C .  •3fla • 6/10/-..• • 

.irn-,. 

➔.entlenf, o , C  � ;,f;)y :, ond Cont:r .uttJ:ro i>.}:lmGU ; • - L�9 
Connolly !>n t1omir1treom l"Oc,k A1:1b,...nkmcmt -1 

m. Gtl!)itfln !A" , J(rd • nl:lc En ;inoo� H.  !T.  �a:70.38 . 
AtJtd.stnn .. F,y4mu1J.a ltt tintlor _, • .J. �le • , Con• 
trnoto� s A 3uperint�ndont o .  c .  atevo and Con• 
I o .r, t n o:rOJ'llt'\Tl ! . :t, .  Conn lJ,y 'ln do\'ffl,:,treom 
i-ou.lt •nnb !1lanent .. 

_JJ, c, p11;nn a.. �:'.l.O•tol openi� t\l> ro!.\U\1703 on 600 
t >ot uJ.evr.tton 11ft to �oaob i-i>f.il: offared. �moved 
ey �cl:.tn\ll 10 mg1neor on downotreom rock embank• 
mont , Looktn outb � •. QJD ron.d on uorul1 aoumem . 

{l, C:1.:91t:in . ..,"Ult. :Qitlv'3l opo:n1n u.p r dwey on 600 
toot ol vr-tlon lift to � oh i,o�k ord9�0� � � d 
by �d�nulic n�-in�C;\t' on downstra�m Nek bank• 
ment • Looking acutb :trOlll i'Ocul ou nort.n o.butl'.:lont . 

'1 r.ar,itan • Doffl't t.:. ac rock ambnnla!u'Ul1l o.t lov-
(11 0 o}\ow1nc- 1 11't :r)nrtia'!.]3 unr .. ov:,rod r.;it 'lrdinnte 
113820. 

Jl Capitan lls;\m. Dt'lmlot . J"Ook en\onkmi:,nt t 
st ... �n 600. �o�ans oouth f'rom north butment • 

l CapitQ?l Dam. 1'<:>wn -t:, nm r�Clk oabl lllo:lont o.t elov
t ion GOO .. 1.oold.ng or,utho:rty tom noiath abutment . 

B .  C ... �no. 0/20/33.  . ea1.,1tt.1.n D3tn. conatructin3 mm l"Ond ti-om banOT/ 
pit •;-" to hit�o:r lovt,l nt �·• · :to<lkil16 astorJ¥ 
ti-om aouth ido of" rlvor noiu- mouth or Cbocolato 
craek. 

u/2 i/33. 

0/31/33. 

lill <.npit • Look.in we t l-1� dormvti-e · i'r 
noi-th butmont of dwn 1t no. 1 ,  

Co.pita.Jl 
el ,ton at 
Contncto�• 

• i:ew 1'0 d from qtmrr:, to ? O toot 
• Looking 9\url,7 t ro cl abovo 
• 

• Blt 1 ins ¥'th J'OQ. 
rock � nkm t . 

1 C• pit • V 
outh abut n\ tron 1'1 

weetel"ly �� a.:d• of 

1 t:a>it • Lo 
north abtlt of 

p • Co 
o rJ.y 
• 

Appro Ch 1X> to 
bou 1000 fat>t 

• 

11 t UQ\;t b ut 
"outb · u ot up 



u/J.0/3J. 

... 23 .. 
"l ·�" %>it, n. D 
o� · �crn.t Mi · 
nd {;oni.,l\'i ct 

30 
.� oed �:uu .... unut..:u· Ud 1tl aontrao't

'.tl sun Di�so lU r oros ins 

U Co,:�1�� �. C"tt�:t"O-otor l'OGWD.inq, opol'u.t ion 
tt · · �,\It • .l.itJCk b 11'1& pl oeci i'ro le'ftlt ion 

\i54 lift. �!l · o · �lL'u:rtlt �ool: '»Ute 1.k::nUrrv . 

'l C&ll1t Ul • Corrt.�cto:r ro&l.ClinS oporat 1one 
�·te-� .J; u�cwiffl. Roel; uel»¾S »lac d. l'rom o1ev:.1:tion 
uu� 11it on d.o1111at rook �em. 

,:jl Cs:;:>itm1 �. FltlObJ.:lSht plt��o ui• dotoc·,.ive con
c:zi �o m>tk 1.u a¥'uh os: ·cw-mol 1t.e rttatio11 3+00. 

l CQ� J.t:.c.n 1.)a.in . PJ.u.0:-al. • •i1t �u�� oi doi'octi Yo 
�ou..,1•eti:i . or� in airo'.u oi twmol nt 9t:l.tion a-.oo • 
.ul. Cc.t.pit�n • ?lcicittU i-ovk lii't to el Tntion 6UO 
iJil t.1lO'f1.1:bion €t26 -o!' :lua-h•cuu., 1-uok .ctn0:1!13:Jnent . Look• 
1ng nortuei·.!.y x�o:rt .a.uuu� 0¥"£.lin�te ?13'100. _ 

'l C pltM Daro. ;it:, or Sen Di o • o  fis-o truok in 
ct1on • 

.!in Cu:.,itun Da!.l .  Claae up ol tiJ:O lf?.,tck. u . s. I'i.-e 
·.ve.J:dtlu • i.A � , nu fl.'� Whool, 

lil cn1>1to.n Y\ • illauina el vtltion 600 11ft on •l•"V• 
a.tio1., 133 or 1&>1m?Ji;:r11U1?. J'f..)ult tll!!lm.ilkmuut . Lookll'J.6 
1�vl'i)ho1�1;;i f;tl.)ffl B 0\U Ol'il!lbtO .N • ./100 

.,..J. Cap1vWl .J.iam. Luuld1m ,r , t,ie,rl_, do 
north abu en\ of :nolt liq � 1. 
"l Capl.tw:i • � 1i6 oo tl$0 ! ot lovn :!ou of up• 
\.t s-<10 � t .  ...o'1i.dl1 »urthwu il 1Y tioan 

r41nate B3600. 
l Ct.1,Pitat1 Lan, lu.1�1 • 1 l down ' ' t wall 

u yll, !lOi'th•�lf end. 

• 

· &'.i f\lo lem lo , ot 
1t6ki o:tt �rl.V fro 

al.u1oiu with i 
a4 ruot olt a. 

• LOOlU J 110 t; 

l C�pitau • C2�� 
f. t• "Of \ftl 'l'� J Q OJ.:; WWIIR,I.I.WUMIV 

S. � d t.>l 
if.l ntlon. 

l C p 
f.;"tlet t� r. 

, Ol it 

, t u  
1. 



... 
s .c.-.o.G. 6/10/33. El capitan • P er ehov 1 t IWU'l'Y • 

-.. ,C  .•416 . G/lQ/33. Bl Cnpitan Dmn. Sprl..nkllng _.,st J.n operation 
on face ot downetNam rook embankmoiat lookina 
notrthv� trom o\lth nlnatment . 

6/1Q/33 . El Capitan Dom. laoSns cone t in tootlna ot 
outlet tower 1ook1na clOun rom top of obatt. 

G/20/33 . Sl Capitan llo.m. Looking weatea-13 downatreom trom 
north butmont ot dai:l.eite Ho . 1 • 

.ic1c ... ,19 .  6/20/33.  1 c p1tc.n • Lookirl \lP•troam trom do flt mn 
spoil bo.nk, Sp�lnklins �et in operation upon 
ti o ot 4o.matnam roek oml>D.nkmont . 

:m .c • • 4,20 . a/ZJ/33. 

• c .-42a . 0/20/33. 

i . C .-426/ ?/1/33, 

• C ,-42? . 7/?/33• 

• C ... 0 ,  ?/11/38 • 

�1 Co.p1ten Lam, Spill'WI\Y oxcavntlon lcoJd,116 north• 
er)¥ fro oouth abutment, 

1 Capitan Dam, Spillwa.y cut from about 114300 , 
B6200 

1 Capitan J.>am. l'ner ahoYel a ntlns in pil• 
lwa_v out . l'hoto t on t:,om ne r axia, 

�1 c plt-o.n • Look1n u.patr trom 4ownetNam 
opoil barJk. Sprinkling qet in op tion \&,POD 
1'ace or dOwnetS'G roOk embankment . 

1 Co.p1tan • l4oldnc; otu� d.Ownat"8111 trom 
north butment ot aSto No . 1 ,  
Bl Cap1 tan • Power ab.o• 1 e:xce.fttina tn pill• 
wav cut at about at tlon 0+70. 

1 c pitan Dom. Dall looking uthweltorJv tro 
art ap_ptoaeh to epill"'1' • 

l Capitan D • Pow•:r ahOT ox nt 111 •pll-
1 loald.n weet rJv t e et approach ro 4, 

Dam. Looldn Up.--n ... _ tl'Om 4own a-

pi tan • c eno1na rook lift to 1 Son 
662 on downet l>al1lement . Look.Ula nonh rJ¥ 
t n north abutoant. 
1 pit .Dam. Looldna •• rJJ- ctcnm tr 

llOJ'th abU •.nt ot c3a1Uiie no 1. 

1 Caplt • Sluioi surface ot 
,ook aabonlcm•nt •� el•Y. tlon 600 »" 
»iao rock .lift �o 18fttion 66 • 

Caplt Jlall. � .  t'a IMtton lboot c�t• 
, loOkba raonh •••rll ho ••••Jr o 

?/13/33, Cai,l an 
hol 

• oot 



".c.-4u. 'l/16/t,6. �1 Ccpltan , co nctns nek 1.U� to 01 , ·  tioiP2 
862 t up ,eam roCk rlkmCmt . 

11 . c •• 435. 'l/19/33.  a1 C pltan . COn#tNC'tir13 &'Ock lift to •1 'la• 
tSon 6G2 down.tr J'Ock embankment . Loold.n north 
from outh abutcumt .. 

a.c .-436 .  '1/19/3.,. ·1 Cnplt llm:1. Con1twcti ock 11ft to 010,-. 
atlon 002 uPot rock embonJcment . Look1n noi'th-

'1/20/33• 

e:r� tro• nenr •outh abUtmout , 

El Cap1tc.n �. LOoklns weotos-1.Y d.ownotr, 
north butment or damoit No. 1 .  

1 Capitan Ilal:1. Iooklns �etl'Gmn t:rom dO astH 
apo.11 bnnk . 

B.c  •• 43 • 7/a'J/33, El CapitGri Dam. Fl.aehlisht photo mns t i ... 
f.YO CODCJ.'ttO ln out.h aS&le ot tun _l lining a.t 
a.bout atlon 9+50 • 

• c .-440. 1/22/33.  Bl Capttati D • ftaabli(llt photo owing clot ct• 
in conol' tn eo\lth s1Clo of ttmri 1 1inins at 
e.'bout e:tation 9+60, 

'1/25/33 • JD. Capitan Dam. Spill- wt lOokl 
h bout . .. of d&Uih 

not1her1¥ 

?/2?/a�. 1 C&pitan • Lookifta ov.thv'••t••lY t &O 
foot e1.•.ation at i\orib abuttient o clownnM 
l'OoJc nt .  

T/27/33. Capitu Dam. naehltfllt �oto ahowi cleteot• 
,.,. oonoi-et• in uth elde of twmel 1 tntna * 
ab , nat ion v..10 . 

• SgU1 u.aafttl n • oil 1-nk 
ff . pt a O\lt j ll• Qftl' 

1 ea,,,an . 1.oolda apatM 
opoil 

c » 1 • ltlft1 SXf:ltllVll 

r.o,. B 4 12 ,  looki nonh 

1 ea», 
01, 8 

t 4o1m tr 



. C .  •4&3. 8/5/33 • 

m • C .  •48'7 . 8/5/33 • 

- !,.) 

f") ,, 

1 Capitan • ""pUlwq exc vation. Power shovel'E!'J 
Noe.  '1 and a ,  looktns noJ"therl.y • 
El Caplt Dam. Sp111 exc �t1on. Power 8bovo1 
no . '1 nd. C1tt:Ll1 hoJ.• l�o . 6 • looking nortborJ,y . 

El Capitan Dem. Spill.1"\Y exet:i.Ynt on. Po r shovel 
Ho . '1 ,  looldns nox-thca■terl.y . 
El C&pltan :cam. 8PU1-.V exc :vnt1on. l:lOWOJ' ab0"81 
lfo . B ,  looking northeaeterly . 

1 Co.pitan • Splll\ftq' .XCGYbt1on. l'OW r ahovol 
no . 12 , looldns ea er]¥ . 

m1 cap1ttUl i>am� Sp1ll1'ft¥ •xcavat1on. ::aou1der near 
oo.ot end ot ap11l� • 1001.tin no1� 1:'lY' . 

1 Capitan Dam. aptll� u:cavatioa . · at en<l ot 
epill,m.v laokinS nator,JV. 
El C p!tan Dam, �•t api111'1\Y apoU bank l�ok& 

et rl.y. 
F}l C4pitnn 
eaoterl,$ . 

. .  " lk 1oG1:iq 

Bl c »itan Dul. Spillwa_v z :yatlon. wen n4 ot 
ep'119"' 1ook1ng en teJtl.Y• 

B .C .  2.  8/12/33• 1 Cap1t • :t.ooldna at If¥ dOwrut\flafll ho 
nol'th atutmont ot daceite i:o .  1. 

• C . -464. 8/14/33.  

• C.•468. 8/18/33 . 

� .0  .. -409. 8/l'l/33 

s.c  .• ,,o .  VJ.8/33 . 

pltan • P-lao1n concrete in outlet tow, • 

l. Capitoit l)am. Slut lns top aoU tn eouth bu ... 
ent t owneireoa rook em nt . 

1 cnp ltab :O.. :Plao1 i-ock on O 2 toot 1ew., 1on 
ot down b nt . tookin outherl.Y f�oa 
north l:nl ent. 

to elnat lon 

1C1 0 tt•n • T\&Dflel spoil 
•n tunnel. 

1 C&pit l)am. rnwa.'P"J'"V' face at abQu, ai4'-po&i1,. 

t lo '1 nort.b •t•.r� 

1 Capl� 
e1n. 

• Tl' e t 101'1 at rk in r rvoir 



:m .. o.. s .  

- -

G/19/33� lil C6p.itan Dam. Op1ll""1 (JM0.1'0.'tion looldr.. · 
northei-J.y . 

8/19/33. ,1 Cap1tu l)aa. Sp :tllwey oaenvot ton 1o0lciog 
lJorthe�J,y. 

0/10/33.  El C piton Dam. Bp.1.llwo, Uoafttion loakin 
nol'thsaeto1'�• 

0/19/33.  .mi capiteii .ll111. a»i:U-v ucavated terio.1 » • 
oed tor lt,cw iGJdt143., LOokln st61'l$. 

8/21/33• Bl ca.pit n llam. Spill � cut 1ook1116 north ri_v 
t� o.bo\lt ll4360 • .i448 O. 

t 

1 C pttu Dam. Looking M U11 in ep1llwe,- �l'Olll 
about 11,n,o . 52M. Qroun4 •1 ft'Oion t kO 
ab(lut 740 t et . 

8/22/33. ml Cap1tnn • Loold.ns no� to7� in epUl,rq 
-r '.14370 , 1000 • .  l vati n ot kodalr a.bout '14 
f• 

S/28/33 • 1 Ca • Oonstnn&on ,_. lion loo�aa 
up.-.r d mi t�am epotl • 

n 1-y• i'r,, l C&.pl t • loo · 1ria northeast JI' Jin 
�. ¥'  • tro about D44DO , · 5030 . lttation � lr:O 

'700 teet . 
1 CGpi tp • to old nort..b1r at•l'l7 in . Qill 

trom a\Jout l14410 • e&e>o. 1 t1on ot kodak abO\lt 
'146 f•ri • 

). C ittm • Lookln etff� N £: 
riO!'th a'b1,1 ,n of �, .. t• liO • 111 

1 Cap1t , St 1»»1 o tloftt on noi'b 
aw ent • LoOkil\8 n0Jtthei-l,J � ll cent I" of 

• 
'l Cap.t • Spill oldq f: 
epUl t&Ob 3+0(). elnatlon t ko<lak 
abcut V :i t•et . 

l Capitan • Lookl n nh1' nori, in oi,111 
t» ri.bout t4:340 , Bt;020. nevation t u.o a, 
kO� o ut V80 fr, t. 
ml c-ap • t( kA� " nonh rlt tn t o • 1 o • lo t ot 
k t1et . 



--=--- -....;..._ - -- -r >n- ::m -

l C:apite r�. took1nr; northea eJtly ln upill
wr.,.y .fx-om nbout l14i!40 . 110020,. ,lGTo.tion OJ, groun 
at kodQk bout 1r.o teot . 

n Capit 11 • 1-1.ll �" fl'Om nol'th a\Qtm nt 
attei- ahoottria. I.Ook1ng northeaster)¥ txiom dow. 
ctreom beach. 

Bl Cc.p itan llaffl. DOUlflll"O t'J'O!,tl nol'th l;u nt 
ter ahooti • Look:in northeast tl.7 tram down-

at1" o11 • 

.tel Copitan • Sloptna upper 1114• of epiU-.._y 
cml at G ut ttatlon 3+00 .  Lookl.ns nortlW t r\v 
f about t tion �+oo. 

a.C ,◄96. 9/l.1/33. In Capito.n • Exeaw.t cuto f tronbb at OG 
otion ot 111 • LoOkins at � from at 

9/1 /33 . 

end. 
:Isl c pltan p Zoolclna YG •�J.¥ dovm.otr 
north 1nrt ent ot darn.alt lTo . 1 .  

t 

c piton . Spill o, connftlotlon lools:1 
north at � t bout N42GO , • 4 ;GO. .odolt at 
Gbout el tlon ?70 ieet . 

l c p1t .n.m. , noin ck l.ift on 
embankment to 1.-.atiOD G 7.  

1 pltan ui 
t oot ltWel or 
a 11 

al) d•pOlllt 
l' -11 "1 

l 3+00. 

l 
• 

1 O o 

t C ptt 
t 1ooJd. 

ot ad.• o 
1 1 

all 
.11 0 it 
apUl-.y ct 

' 

.. 

• -ao .-on 
l " 

t 

• Ul ON t •'ltl!l''l'll'a 

• f • ot '11: 

ill t 

4 



1 

f 
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9:/lS/'.5'J . · ·1. ;upJ.t .,,. • Co enoina wok llit �1 6?1) oo't 3fi 
1 ,rel or upstream. l'OCk bnn]gncmt « Look.t.ne noltii-

9/18/33•  

r� .. 
1 Capitan • Cl anll'l6 out ob J"ttlt ion trOll No . 

ij • at!d J!l.uitt!ng \.Ws'Jt�emn rock b Dbl t cdrev-
atJ,on G'l5 . LC.oldns nor-th r)Jr . 

1a.c .�r,10 . v/10/33. ·�1 r• p!tan Dam. r�,oktng st-,l'lY downa�Nnln t""o• 
no�h ebuu,*nl ot dn?lslte r.o . 1 • 

.ii: . c �  ... n11 . Si/lE-/33. 1 Cnpit.en :nnm. Poiu•ing con rot� in. w·Hoft" t oJ 
Rt. 3p!J.l Q ft • u ;i. new 6 CNl>lo �Utl ... � 
ozty �itti.tjn4:,, uonc'-'8t• tiiaok•• 

.c .,..512. �/20/SS. El Ca.pltM · • _ :SOJ"YOir in clet\J' lookii 
u.iltt f�om ubcnlt eenttJl' ot uth •� ot 
oeot ion 3S • 

• c ... 513. 9/20/33.  El Capitan Dn.ln , Opo.ll \lank oppo it• ea•t end ot 
spn1,� lo�f.n •tel'ly' tl'Olll upsl J'Ock :t>-
4JllmQrlt . 

1,a Ce.1,ttan • IAoums upnt 
apo11 bank. 

l Cr.t.pitan .. A"XCavatina tor 'JpiU et encl 
pla 1nB conorot• in e ct ion o'I epill'tftV' • 

• c ,  .. a;:;.o . Va2/33. 1 Capi.tan �,,.,.�.. �ent J.Ooldns 
DOnb l'ly Oil'Jt • 

K.C.  01?. 0/2V33. :&). poeit � 011 .lnci1de al pe ot 
4o , • 

• c ... 110. 9/34/a& 

• c .... 5ao. ti/2&;33. 

JS.e •• 21. 9/z;/33. 

1 Cnpltnn • j,� 
b t artat ion 8+90. 

'! Loold 
£,u � 

t ioat V8 

h t 

c ONl• in O\lilet 0cwe11 • 
t l eltt •�ll' 

.c .- • ·  O/ Vas. t 
f b \ 

A c.62D• 10,1J.o/3s. 



. c .-1>so. 

10/l;/JJ. El Cn;.,.ltc.n • Con ta·u.ctit4') o · · ction o! �u-
l\ta3 loo�,ne noHh uatorq ,� bo�t \ati�n 
5+&0 . 

10/13/33. i:;1 �ap1t. n - • l'oW r eho'hl tao · ti.on W11hot 
t•rial in ep1U1¥t\Y• Look.in& aaterJ¥ i":ro �ut 

tat ion G t,'it;. 

10/15/53• El C plto.n , I-, I' end <)f c,pill ¢t -:v-tion 
looking · t.cJ"ly rem a�out ntnt t�n 13+50 .. 

10/14/33. Coplta.¥l • Plact.n oor.ci·•t in o • ueetion 
of ap .U.l.w;q at ab, u.t atnt ion 4+00. 

10/14/33. l Cnpltan • DriUina nt uouth ui ot 1.11 
cut at l>out et t1on 6+00. Look.lns eouth i-� i·ron 
aoQr, nci-th cia.�._ 

10/lfj/s:s. CQp1tor1 • PU.tlina �111,.q t •c anchore 
,-unu.116 PNIJD• 

10/18/33. l Ce.pit r, ct ck U to ol.ev .. 
�i� �O . • ��M�Wt • -�� -

th 

,1 oin t� .......... LL e:ir.cc.,rn•ea. r:.i.__ • ..,,.. on te2-1y 
tac• o roe 0'.111clla.b;fl:me 

10/18/33. " 1  C 
u.C)� 
e,q 

• C • • a?. 10/1 V33.  l C l n 4 n looldna 80uth-
st •to.ti n 6+'1 • 

. o.. . 10/M/3:S. p • ft • l!:OYe1 tin 1ti 
nonh �,11 cnn -� et� lon 2+00 • 

. o .. o. 10/2 va . 

-



• 
l:Li.'!.-tS4'1- J..!'Ji�?,/:,-t,. ·1 t�1>itGll .w • � .. �o��.tion tw.i..--1 k n� . a t out 38 

otc.tion 4+00 of os QGotion ot Qpil.l 

��C ,. .. t;,lr>. l·}/26/SJ .,, J'l. CN.�ii,an l;nm .. !lw".wit rool and 1,wriram4 lloaob 
10okiia6 outhorJ..y tro north abutment . 

:,. .c .""t;;46 . 10/::i..&/13 . 1:�1 �4P a)\ J:'( , �in� .• u.1 teat, ,�.choite 
, "llJ' at �ut N 160 , 4640. Gtoun lnatton 

OM� :;J(,ttQtil Of �1-, . l vatii.ln & a7 .  uJ'1.Jf.m.l � 
.i vat.ton 640 . bis �•t4.on =.d. with pie& end 

ovo1, 

.c .•tW'I . 10/28/33. n cnpit n • km.,, t1oa m. ooutn tdt tJf •P 1-
� t HQ(ll� .,.,. :tinn G+"IG • 

• c .• 048. 10/30/33. il p1to.n !Jtun,. l".xct\ftt� to� opilJ.� floow look• 
,� wecter1y t� o bout at. ion 0+50. 

.u; , C .•!S49, 1:tNs3.. mi flpit n !Jntu., I,oo.ldn;-g up b$'� tro , -uJ.Jt.i
_po:11 bank. 

:!i:1 Cai.1J . 
l\01"t.beri;,.. \r 

Lll 

B.c... . l!/2/�. .1 c lt .n • Pan---· .... ot ,pill old. 
nortl� ... l.T, VLft 2 of , .. 

.c.-a • 11/3/33. 

.c .• c; o .  U/ vaa. 

.c •• o. 11/1/35• 

• c .-861., 11/3/33 

• c •• a • U/4/ 8,  

,,c ,. a. 11/.f/ ,. 

,ian .. Par.no 
1-,ortbOJ>l.7 . V1 3 ot f/. 

1 'apitiui • ¥< � 
rnan?ierl3' ,. 4 , t ., � 
' Ca o 
no�h o ot ; 

111 

of ap11l 

C ·r. ...... ft_ .. _.. t 1p111 
QO 

C p1t 91 ill 
north. � -

loold 

loold.n 

l OkiJ:18 

·1 tu • t,oold.n •ot �,,- uu1ni11 
"Q � t'1 of 11t o. 1 •  

.. C pi 

• 

ll 000 

a t 00 



:, 

... -

1 Cn.p1tan , . , • .  .iU� loold.n north aterly 
!":r®' ab\>tz. ·at.i\)n 1' �o. 

Cn.pitnn 
cspoll bn.nl .. 

t 

39 

.. . c •• uo,. 11/l.0/35 • .El CApit:ui • � • cint: oonante in fl.ooi, o� apiU-
n::,. In :t'or grour.e. 11.riUinU holes for 1·100:r onoJson 

r.ooktrJG atlttrcust�� from al>out totton 2+00. 

11/l.0/53 . m. C, �,ito� � z, king weot r:)� 
nortl1 abu.t nt ot u1te No. 1.  

\, .C  ,a5�· • ll/J/)/33. El CApita.n ,... Spill � 1ooit.in:.;; out. s9.tt li'l¥ t m. 
ut o.\ ion G+80. 

lVa<>/33. -• C tnn l'llllP p,.tc1nu--
C01.u--t �-ti n 2 • 
L.>okt 

11/20/�s. 11 c•,1t r':lu �! 
Court t at :t -OD 
LOOkln& .tei- • 

U/20/33 . • 1-o')..�ine 
ion '1 ,  

.c •• 74 . 11/20/ 3. 

• c .- ? . 11/80/53. 

• C .  • ff . 11/2 V, • 

o £ Ju Hardeo•a 
m1tll of op� Motion. 

t 

'100 • 



l , 

\. 

l,J 

j,. 

, • c ,.isss .. li'/4/13• 

.:.;:�c .,,..506 . 1�1/33• 

•·\ C r.97 JS .  ..�:Jt • 12/t}/JJ . 

s .. c ... noo !  12/?/33 .. 

- . C.•590. 

.i:tl n ytt • :Look!l?ii". ·-.·-.�t tn•:t.v t!CTJr.at"614 f�om 40 
nor-,n llut :i(mt (ii,' tit.u1.u,t t ro. J..  
�tl C.a� it. 11 nw�. J�.-:-i�l:.l:lc Cp'lr.:r.tiona on �et� 9l!1 
t .. :-(ikz. l�Gki,lf; nv:rt.J\(;rly from acn.-th ab\ltmm .. 
El ��=-w.n �- :...ll--...n�. toach looktns non.heitJ¥ · 
,. ,.:� ��.th ,,.'l>'11otu; ..... 1t .. 
·'l Capit L 1�. D .. o�Jn \i;r.tr�wn ti-om tlownflt 
lll,Oil. \Jf.u. 
i� C-ai;:.ttU! n:..,. :i wer �ovel �p:irati� in 3G�h 
� i4o ot $.Pillt.q at abiiat etat1on •1+00, 

1 l :r,1tan l>em. l)t) er aho-nl oi,ctr ting n nonh• 
r1:, Glct ot is»ill'11.\i at ;i.'bQcu.t at ti.on e..-.o. 

· c »ttan »wn. Han DiWSo noa1w 4 r at 
opl.\1W¥ � L4) J..:� ote;,ly ti-o:a about lf Zl.0 . 5000, 
.. l Cep1t4n n..i.m. P.taahl iS}lt pbot� ot £1 ooi· al.ab 
t.��t\rue in t wu1,1 • l.Q(; ... i� no�bwly nwa '1th 
tticl<, t,t' t.t..nn l c.t 13tout gt ton 1+90, 

:Gl C i1t�l �. Jr. !l 1:11 . pb.�o t t1 o• a� 
1'� ct\U'Q in t. anir., 1 .  I4 <Uc we r;t It:\" 1Y . :l-'l =r-wll-
�l:it Q1d• tf tW1.nt1l nt .tntio 

,;l C pit 1 �. Jr11a�i£bt ,photo f fual' a,h� 
1'�Mtu..·e 1n twirtal , Lo�kiti& c-.JJt r �u.4'Jl6 norlhoi-1 

idt ot tun�l from bout t1on 2&. 
z. C.•5J.J1 . 'L?/l0/"33. !t!l. r ,  itar.a .ua * i :t Qlt 1 

w ot »o t � of 4am • 

• c .• r,g2. 1�0/i)�• �l Ct.p1ten D • Op r4t '1dl.e oo 11 
i .. .  

l . � 
o� ln& dnic • 

18/10/33. l o pitan � 
dt'ri.e • 

12/12/J�. 1 C »1t 
n rth !\.\ 

l�?/l.t:/!SS. 1 
t 

l�e/33. 1 

lf¥'l.0/3� * C ll 
o. 12/ :,I • l. . , 

·• Opa�a. 1. 

• 

CON 

... . 



r 

I,. 
I 
I 

• c • ..,.ooa 

B .C . 09. 

• c .- i..,. J/lB/ . 

• c.-016. 1/30/M
.c •• il.'1. 1/!1/34. 

.c. ao. 

l Cf\i.}itan lJ .. c;� •• �il m.th clt,mdh 11 bndte'5 
� Y!:t:1-5 �(! :-:: - f J. �le Cil� � 6 3 X37�0. 

�-1 Ce.n.tt n Le;. Top !7f' dam �i:a north a� 
lO()J.;;� :G•,:'th� :tr-� �uth &lHAtaai:lt • 

l Co.pltars lJo.zrt .. kl1) cand.. sp11l'llley £ 
.. 3t rl.Y _,...,. : �at �cto1· • i �-

'El C<$:.ll,u, • r. • � :v.'1,1nr:o c"f . 
f �11tb,el3 of ddl �"• 

'.Gl Capi.t · •  JD.lagl.J.is a be. I' C Jltfttl tnt-t Ot 

.. � 2littt JIJluie t 

nb 

0 '1 .. 

i.Uc4 for urning in. � e111N0lr 

l C pt D- • �'1'1""M'lr'f 
u4 f pu.ildl,e �ore • 

m:t. C  

1 
Co 

in 

• 

r 11 

ll 



E .. C .-C:?.9. 2/9/36 .. 

,. ,..0 � ·� ----- ,,,,,,., - �/'t0/34, 

; .. c . .;;st . "/j � 1-� � _,; J • .,.. -: .• r,. 

� -e •.. (..-:J2; . 2/11/'f • 

.,C .-633. P./28/34 .. 

.... c. 3/1/3· 

• c.-rus,. 3/1,134 • 
.... r. ...... 'l� . ':.$/�/3t-

.C.-otO. 

115 

;:;i ���.3. ..� .w,4 
� u:ret� � plant, .. 

c. ,11�·:t Ln ;�. .. . .no,�. a.t dr.: �iaru �att�...a.!A, 
4mmat1"Ga.1C EJI)Oil bank- Vum 1 c,f •• 

• . "" u�� ct loOkt u.,st 
t 'rd"'..:C :.�;!,' 1 c.:1.nk. 2 Qf 2. 

. .t Ca."Oit n ))nm. 11;4'�!\t�l. lc p t 1 ns on dQ 
h: ,,,:: 

El C!ll)J�..r.. .!"�1.:1 ! ocl:·.;l.n:.: ooterly �wntrt��m t 
�c1.-t1; ti.but�+. u · Ilamnitt-t l{O. J.. 

-1 �q� tac ' � 5.ho"J'lll. l� diDIS 'J,yi l.'1e :f'il1 

, �1,-t;(U-kl !It b nv pit � . 

. ,1 C '-t�n li .,.. -... � ... o 1U-c1 1\Y: e1Jl.i¢ :t'fU 
:J"' <::t-- • l J.n l:'1•1.1!� :m:,_z �--

;J. �pit :r, 1: lh 
fi l 'l. :,.t u.�h. m,,.., of' �<> 
�1 plt Dam. Okinc 
m .. H."til. uh1.tt�1 i- o:f ,.l�:!!W!t 

Ot.11:lot. t 

• 

apill 

1 u fl � 

.c.-ffl. 3/19/54. it . ., 

42 
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.C.-646. 11/7/33. 1 p1tan • loaltiD do\lJlllt • 

• C.-646.. 11/7/33. El Capitml . 1.oakin6 u;p3t • 

• c .-G4'1. 3/19/34. 1 enp1tan Dco. Nsit· ttne uovi 
d atm in puddlo core. 

Cnvit Dom • .11S1tnt irls dOTico r� b•ii�A<· ,.� 
eon4 atm• 1n pud.clle core in opemtlon. 

ll.C.-6.\9.. 3/22/34- l pitan l)nm .. Iookina ootar]3 
north n.butwmt or •-.M,,�J. te o.  l • 

El Cap 1tan e com ctsna op11.l 
road to dowat� roclt nt. 

1th 

!1. Cnpitan �. Opill · enoio loOlanC! -
erJ.y r bout ot.ntion G+OO. 

Co.piton Sp.1l.1'1RV' oxt o�on lo 1n6 eat.-
r]¥ rr cbout atnt1on 8+00 • 

• SUtJJtt ool. looking rtl �� t 
ttator 1n ·i'IPrGSJ"O'Wl . 

no ...,_.,--o top � 
a th bu nt. J..lno of 

at ulder ot rock -

• Sollthca.oterJ, em or ill 

.C .-G5& . V V34 . 1 Cnpit 
north a 

.C ,."'4G1. ',118/3 • 

.c.- . 4/16/ ,. 

• vn:m'A�• ehcrrol ezc:n-wt 
ui-.,. 

-



. 
44 

.c .. 5. 4/20/34. ll Cnp1t � SluicJ.na wrfc.c of upat 
� nt ut �cvcticn '100 .. 

.. C .-G66. 4/20/34. El Ca. 1tnn .. South t em lo ·J.ns ooutharly 
trcra bout n3350 ; an ui>atze."U:1 Z'Ot!k • 

.C.-G68. 

• c.-G, • 

�c. ?'1-

• c .-670. 

• c. '70 • 

• c. • 

4/20/34. 

4/23/34. 

4/24/34., 

4/24/34. 

4/20/34 
{1/111,. 

G/3/M 

5/3/S4. 

5/a/:U 

El Capitan � • Sl.uiein� Gt.l.d 
omlxlnlmumt at lOTnt1on ?00. 

. ot · ffl'lllt 

CapitM DJ:\rJ.. 31uici 
nbut nt. 

Capitan • Contmotor o tatnlna 
111 t Jt l f'ron rth 14a or 

totto o+25. 

n Capitan • Cont ctor o ' --� 
� .nortb spill: 

• le o� apill 
$lope ot u-,u.t at2t J. 

ot r>-v 
in loft 

� t 
n 1 

ope o orta ion. 

Bl pit 
eri,- rr 

1-0Jlltl.iEM.�Or' 
0� 

3+00. 

.QQ h 

n 12+00. 

ch 

t 



:a.c.-002. 5/9/3 . e ' c:u-ly  ®lmO'Cl'!ltlD 'E'. 
ri0. :i. • 
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• C.-683. S/l?/34.  "1 Capitan • GpiU ext ion QXCa tlon 
loa.ldng outbw at rl¥ from north 81.do of _ U1 
about at1,,..tJ.on 7+oo. 

. C.-684. 5/1'1/M. 

S/21/34. 

l C ... pit n -• n:tca: tlnB 1n oplll� ezten31o. 
look1na northor� 1'ron near tunnel ell eharg end. 

El. Capit • let.inc conc:-ate cozro 1 on 
outh ablltnont • 
1 Capitnn • Con ncttng road. �uab om-

:Pil.l ucaim.t ion gpotl bank. :t.ooki 
terty fr m D\:t.1" contmcto:r•$ do 

• P.lo.ci et J. t'02' 1U 
er� GD • 

• Con�lns ;�"- t •�:mo 
•tu £ram �:u,o 

• C ••GOO. 5/00/M. 1 
o.t -�� 

.C.-692. 5/31/14. 

.c ... 01. G/11/ . 

tator 

ma Sn l11 

in spill. 

• a»ill: at nCl1 D look.t 
.,...,._" stati 18+ • 

� -�-... at noJ't.b 

t 

•ot8Yl¥ 

of ill-
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.. c.-'102. G/J.J/34. l. Cnpitmi Jm>.. Do!)Ooiti,)s mteriol. £ 
i,1t in l\v4mulic £111 hG box. 

6/14/34. }l Capitan :3. J'.c:...'tosido bon:ow pit looking aot• 
1·l.v i':t"O.tt ft. E!Zl\.\• 

.Q}l Capitan • }!0Jllt.1)r unit >Mlnl lr.ln. 

bench nonz south 1:1..lt , • 

• CaterpUld GO lmlltln 
. G\ at. about E3500. 

O!)&!'at 

uC .-?O?. o/18/34. &l Cnpitnn • Core wtlll o.t south aL-utnon\ • 

• c •• 1oa.. o/l.9/34. Bl ca. itan • Iniffl,t nn Dist 
Chocokt Cr ek qyphon on clOpe o 

11.c.-?OO. G/20/34- �l Capitan D9!!1. adldiat8 up 
about aoo • 

• c.. o.. G/ZJ/34. 

a Cl\l,it n 
borrow pit 

Ml'th 

i 
p.t � a 

Cap 
borr 

_,._._1. !c 1'ill t 1-1 
IJIIU,l�t al. o.t ut 

1n terinl £ o.t 
QWll�t po.ol. Looklns nouthorl,T 

1na or.lel. � 
bU,!.�t pool. r,ldne 



�- � .. p.it .91 .on.· • U�l'&.l:ffl. lJ e).; looki � couther� 
.tr�m nol'!.b ��l�llen!., 

47 

� CG.pit � • Spill a:d. union look a or-
� fro e,bout station 14+00. 

�l C p!�nn UJ.e:r o�tinG in .oplll 
es:taa1on �t t ato.Uon J.3+00., 

.c.-'125. 6/28/34. BJ. Capite..n 
tn�Ul 

.. Sca!'U1� and r, ,.all. opo .Ina 
na.l.on at bout oto.Ucn u+OO. 

Ill C pito.n lku!! .. I,ooldn VI otorJ.v dovnst.a:�.,...,,. 
north ttba � of dc�it ,o. 1. 

"l. Capitan · • Spill • e:tenslon loQkins n. r-
1Y trmn a�t !It i® 1�60. 

s.c.-?.2a. ?/10/34. ea. Cap1 • SlopiJla north a1c1o � 111 
<-l1.0mt"1 t ... --t et �ti:on 3+QO , 

.C.-'129. ?/10/34. El p1tan • lt Po l .·�.w.1u h l.y 
ft'O north t.m • 

1/ll/M- J Capltnn " Spill eztonaion lO�JlG 
eri.y � about Gtat 1on G+SO • 

. •  E -x a.n�::coom �r 
intQ ouct ion line. 

pl X l.oo j,� no.rth ftOJ'lY 

-
u1 .. 

'1/16/34. l C ;g 
e.ri, � 

at-

• 



9/24/34. 

.... 1 C�_p ttnn DJ.a. Tio. ;. ill,-'.l �•.1a �m' tro pu.M 
ao�4. Iwok1n n.ortllcu-1-",., 
l. Ce: itnn JJom. $U:n1t po�l. 

� � he:.:l.'1 fro.a tl\}'!'tl,. atu-tn�1t.. 
di l.GQki 

c it �IA,l,l,w..... pool and UOD�1u 10\,uw� 
couthuq f;,.·aJ.l r..�nh , t-utnmtt. 

48 

"1 Cai> ita.n • '° shovel exoav��< outh 
uo. o.f :pUl.wq' -axt.an&ion �la�t_tt !!i.-..av n i+60 
:al mt i@ Oiia • 

• c •• '7�. ·r/-;:":/!,!. ltl C4?iWl ... .. Lo� •��tuq 
r.�1•th ai--11un�t �! �cit& c. l& 

E .. C .-'146. "1/41!/l�. IU C �itnn �,. Hoo e.r a.nd �i'";1c.ll cmt�:tin.s in 
�pil.l: 'ili:J. u1-t,:tltfl.\)n at . i"l)�l. sta ion &t-00 i 
ti.on uf>5. 

".c.-'14'1. 7/28/M. n ea.»ttun I¢t.. Uopi=:6 l\rlJ-th Diel f pW. 
l.lXtan :Lon eea ata'tiona '7+ SX> o.nd &t30. 

:.a.C.-? �. ?/'J'J/34. �l '4�1tQD Da,m,. ��ti� Q.t. et 
YIIJ:3• 

. or apill-

... c ... 140. S/l/34 .. 

• c.-700. 8/1/M. 

;u O pitm'l • Sp.tll--.y ctenaion 1ook1 • 
rly tl'C!Jl a.tout et.d.tion l.!!+50 • 

· C pit DBm. UU,1,,,1__, pool looki oouth r� 
.f=o un-Ut ebut � 01 ... YC.ttc:t or o 
?J. 4', 0 :.f � t. 

l Co.�.\e:u, , ,. 
� .. w :pit 
trom rth etn.ltmiaii 

ch luck�na at� 

r J.al fro;& la.koa� 
_ .. ...._.. • .J,Nl1,1.1.1..41,UH_ h � 

k 
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I 

L 

� f!a�itu.n .. .i�ut poQl. �-�.}·:d.na ir-.... ��� 49 
i'r.rn\ RO:.t� a.butl ·� .. 

a/1ry34.,. -:1 <·e.??itun ., • Pontoon tride',3 u.czi-oc. ----t pool. 

8/17/34., lQ. Cnp.itru:i W!!• Iaoldtty 2"� �Dt 
nonh b1L"tr- ,,�t 0£ �.,tu r.(J . L 

Capitan o -. ... it pool d ..,_,..,.......,o looldn 
,1r,:tthf:lrly f.rt,m &!>"!l � • 1�. 

E.C .-?M. 8/1?/34. :n Ca�1tan �. •.-,.-1, pool. ).o� .. in �.th�la 
t pi,ntc1>n b1'1d{;e nbout cont 3r 01· &in •. 

. ..  c •• 765. 0/11/ • """'l Capitan • it pool lo kin{=; nur-Jt r)N 
:tr pon>;oon b:r-idge about collt� of · .. 

31 <'..u.!,litui. .• --. Glut.1Lt >001 QU boache& lo-..� 
aoutl �l.y Zr= ;7;:19.,J1 tbutoo1lt . 

n Cap!tf!n ""'a1 .. .r..oOL:itl� �orl.,y nlona =.Pill 
Up :  �l) � � � 

1i!l. C"1J1!tLi.!1 . .1.. SDlll::.'tG' ,m:.t siou 100 "� 
e2� tror.1 QU\,'�"' ctet.tou 15+00 • 

. L • Lo-ok1U ups!: 
.rott1(1..£!llca .. 

Ca.p1tan • .L.Umat-rtun:i 
OU �  i--erl:( .. 

C it 
1n Oli nt1on on 

e.xtenakn 
l.6+50. 

n 

100 1 

-

-

11 in 

• 
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. ). C....,ri£-�;�n. :C- . .. )JJ'(:e�l!'!"le 'NJ�"'.."i1.F · th 

• c.va .. 

:iu" t1:C' apill , ch:.uu:el o.t nb<..'l.&t utetion ?♦00 to 
utat .1.ftn ?4'-40 • 

• �1r,�n ro 
a.� JW150. 

n Caplten Dea. lltc.e.i.rlg co---·..... 1n tloor o� cp 
'.:11..::J a all lo cklt � 01:'13 � tJ iuide e.t 
e .. b •• t �:ti�� lt'art-C(\. 

V'�/34. ....1 � o • ·�o ut c�&.\10); e.t net 
:J • • � at: bout utat1ou 4+25 • 

... a .. -·isa.. o/1£/M. pit.an �-
o,r api 

�ion f\+o� • 
• c .• ,ao. 9/lv/M. ·��� ,m • �i.a.6liltl t at woU upot 

�- fib .. t 
. ..  "'190. 

• ---.. utvl.Y 4o1ma:trc:iam 
- O• l. 

• 

in UJ.-

1 c: r,t.t.e .. P.lae 
upi1lwey .cJu! l�llel. l1l! 

1n aorth �-- ot 
at n 1+00/ 

rr 
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5 .l , c ... , ' {,01 J)r ..:.:. p .l'�- �t '{tlUW..-t.lD!l ¥1113 1{.)t�li"1 n� .... 
tL U"!l' t'.".:tk.1. M'!!i:h !tlhlhlt:mt . 

1. Cn_ i'tAn Yi. t l.:���l!: c��t in ipi.tlc 
t.Gn!lir>n l.1oni.x.� "'.t. a\Umt ii c 14+40 , 

i.l Or. .l; it ·,tl J. • 21, �J.11� eo �cr.e-�e 
t�n;ii i'loo " lo� , at �J.i' t atio-n 
1�+50. 

E.C.-802.. 10/11/3-1. CJl,!11 - � $)11.1 � s.1 ion o.k ,ra ., 
OX11' t.-� c.bo,.rt atntlon G♦OO . 

E.C •• ao;s. 10/11/34. .,l. t--.:,,.t ;1 :L. .m ... Spillw-.;_y loClk.ing north 
fi•rm Junc:t ion ct cor · 11 und �ill 

.c •• SM. 10/19/34. l Cnpit Dnn. at nbout olevetion 163 lo ... 
�n no;.➔ her� f%'(1;J. , .�.-eh nbutm1:?.i--;.t. .. 

w.C.-805. 10/20/34. rQ. Ctl.pitnn • l'lm:.ins 1-oek on o � fi of 
u rot �:?. � ro cl" rmtb.:..r��t ... 

.. c .. -no5. 10/20/34. ! C8 tun .... 5ptuwor ect 
.. 1.y t"J: 111:ou::t ::tu-:-.ion 7-t-00 • 

• c .. -aO?. 10/2 VM. "' p1 Dnm. plac � 
• np:n.;r.c..'l X"cck 1��-. n 

�c.-aoa. 1.0/25/34. E1. c .1...-� • Sp111 l.ooki� � rq 
tno ... . o .  MO!lO • 

• C ... .aoo. l0/�/3-1. l !. "':.pit.nn �.. ... . 
'tr.z'l!. Cf :,pJ.ll . h'Jtt U.W�IB 
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.C.-840.. 11/17/34. l C:lpitau • • h alid.9 1n opillur:,v lookins 

er)¥ fro:o bout atr.tio G+40 • 

• c.-841. ll/17fr,4. Rl Capitan .. ·l'tll 11de 1n 1ll lo .1.na 
norther� £r ap.Ul llp nbout ation 4+75. 

E.C.-842. l.l/1'1/M. m. Ctlpit Dm:i. Ii'4rth olide 1n s.tdU 1ook 
narther� ti opill� lip nbout at.c.t1on 4+?5. 

�.c.-943.. 11/17/34. 1 Cap1t EB.ffh alid l.n spill �raa 
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• vol. r � .c .-844. 13/17/34. F'...l. Ca pi ten 
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4-♦'I .. 
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Oll't• V1e,r 1 � 5. 

_ .c.�1. 12/21/34. 1 Cnpitnn • PD.no 
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cut. Vi 3 of 5. 
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cat. V 4 o� 5. 
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.C.410. U/21./34. 
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1in1n& �ODU 111 �� -
etatio.D 4+00. 
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llllina ..._._ 
u � ... .,.,,.. 
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Ll Ca.!)1:liu.D �- PLDjjWl'vW �ins uaad Zu� p� 
ilna i:>1a�rat-:, in t.mmel i•in� 1w.n:;� 

2/?:l/35. Bl Co.pitan .. • Citi;y t'orcea &r0t1U at uorlh _ lg 
.and oz llgatr:...sn z1>� �wa.rmt at Jm:.i-.• 't.J.on � 
:Nck «::lbllnkmont nnd spill: app,Mi1.Ch 1.ini • 

4/4/35 .. l Capitan nan. Y..nrtb olido � w . · o 
Yi l ot 2. 
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4/4/35 . l:.'l Capitan 1· · • .&izt.h ol.148 in Q11lway. J.'12.1'.JO�:Wn 
Yi a ot 2 • 

4/4/35. 

4/4/3'!,. 

-�1 Co.pl.tan Dm:1. rth iB1.i.de in spUlwq 1caldna 
w�e_rl_y. 

·�l c pitM:l • Look.in& weste2- downet. 
no� tut=en·t ot t 4 ro.a4 constro.ct ion 
wrk 11 SOU.th sid� o� r1Y • , rk � doJ?O 
•cith City pol.ice � l.a.bor. 
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.m Oapitn11 jJ8ln 1a looate on the !:ian JJ1ego J.i1'9er bou, eisn\ 
m11ec eaeterly of oo14e , ��liforn1a. 

�ho tirot etep ln Ibo de�olopmen\ ot tho .t,i Uapltan .>!roJ c\ 
WBO ,a.ken 1n 1914 when the then \:lty Attorney 'f.  �. '-Oagro'te sa"f 
h1e op1nlon that the �1,y had the •Prior and �aramount A16ht to 
the aters ot lhe ..zan Diego diver • •  

auoco&olve 11t1  tion finally r aulted in the oontlrmation 
by the oa11torn1 Otatc � pt'fmlo �an June 20, 1929 ot � U1ty• 
prior and pOl'anlOunt right to ,he al re of the ...an .i>ieso Hi•er.  

r.  John it. h'eoir,.an1 con ul tins l.!.1181ne•�, � O'f  idenco roiod 
lalondl made tile p rollminary d eign for the & Capitan .uam, ao 
Shown a hla report on •Addi tlonal. Wat r rzupply" 4ated ay 16, 
1924. A number ot change• were e a.nd the Qdopt d dealsna ar 
aho n on the contftot 4ia•lnga and thei r roepeoti�• ecl1 tlona. 

lfollowins the 'fOt lns ot tM-,5'00.000 .El capitan b ond.a 1n 192♦, 
'11e ni• r<ri pmp1nc.; plant wi\h • 11• a, tt1ten1ew and .Lake ide 
ae oonatruoted and tbe Lateot.4 •Uni.,er tty .tteight e pipe lln 

inatalled. 

liyd.raul1-o Bngtneer H. N. oavage1 a.tier hla r e,urri ,o lh 
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01ty•o er�1o 1n 1928• reco nil 4 the cen t ruo11on of a · 4am  al 
Ml a1on 2 4amelte to conaene the runott of th san Viego rt1•er . 
Thia propoaal tailed t.o attain ,he requJ.r maJort. ,, at an el otu.on 
held on Augwst ll., 1931, m on .uecember 1;, 1931. the 01,1een 
YOt to tJ'M•f• r oer\a1n f'1ndw and to oon tnLoi h1sh bydrullo 
fill and rook mb nlmlent at J!1 uapltan 4 1te 2. 

A 4etall of the yartoWt atop• W'h1oh made po o1ble the con• 
atruoiton ot the Oapltao 4am 1'111 be toun4 in a print article 
by Hycll'allllo �� lneer •r•4 v • .PJ'l• • tn Ul• eo,1on en,1tled 
•um>IOATIOB• • 

'.l1le app11oat1on tor appro1&1 ot plane �ON •he oonatruc,ton ot 
'1le ,a «;apltan .u wei-o eul>llllt\e4 to 1.be uta\• �lneer and. eenei-aJ. 
approY&l iven by h1 »act b r lS, 1931 • 11eta11 Plan• ore 8\lba • 
quontly app ro�ed. 

Bid• tor 'Ult oonetruotion ot the oapl\an u were lled 
tor and ooni raot wa• awarded. ,o  th• lo• bidder • H. • .ttolll an4 
i. �, uonnoll7 • on April 23, 1932. 

vu:r1ns oon atr�c,ton a number ot le l au1t• and olai were 
1n•\l\ute4 b1 oon t raotGJ" tt. • • aohl and t. �. Connolly \o determine 
their rig.ht••  ihe California Uta\e Uupl' • '-Ourt ruled tha, the 
oon\ro.oiot- tor Ille 4am •• Wld•r no obllpt lon to oon.t1 truo , lhe ap lllway extenaion beyond a,ai1on ?♦40 and a ep a,e oont rao, therefor ••• lei to Bo4tnhamer co atruction co anJ', 

uo at4erable ont rovu Y ooo rre4 durin one,r�o,1on anO. 
n �•r ot ol 1 wer• tu d 'by contr c or  "• • nobl Md • • 
conno117, but who finally aooep,ad the �lly' •  111111a,e tor ttnal 
paymen, rid "• a oompl• \• rel •• to the 01 ,, of an Di • 
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.'J!'\N DIEGO RIVE.F, ?ROJECT 
EL C �PIT �N FE ,TTJRE 

PERTINENT F \CT!i AHO D !\TES. 

January 5 ,  1914 C1ty �ttorney T B  Coesrove rendered opinion 
that City had prior and p-iramount right to 
the W4ters of the 5M Diego River. 

February 28, 1919 Grrmt by Unitod States Uovernment , 1940 acres 
l and 1n Capitnn Gronde Indi -m Res rvat1on ; 
141 acres 1n Cleveland Nat1on1l Forest,. 
Conalderot1on l�ter determined by the courts 
tUtd the Socreto.ry of the Interior to be 
;15,000 plus �286, 428 tor moving and re
est abll ah1ng Indi ans . 

November 18, 1924 Bond 1asue �4, 500,000 tor construction of 
m&sonry d4m to store water to elev tion 713 , 
reservoir contour 160 . Vote 18, l�l tor ; 
6 , 624 aa111nat. 

June 20 1 1929 Decision of th Cal1forni a St $te Supreme �ourt. 
eonfirm1nG the �!ty • e  paramount right to the 
uae of al l tho water, surf ce snd subeurfsco, 
or tho !>an 1'i ego R1 ver • tnclu«Hns l t s  tr1bll
tsr1es,  trom its oource to 1ts mouth. 

October 13, 1930 The supreme Court ot tho United �t at s re
tuaad to rev1 " the d c1slonot the E'Uprerne 
court. of tbs .... tat• of' CA11fom1a, thereby 
cOtuflot.ely term1n tins tho P�rat110\111t, 1 tor 
1<1gbts Caoe 1.n favor ot t.h• c,,1ty .. 

sept.ember 14, 1931 

November 18, 1931 

Hydr�ul1c t.ng1neer notified Council estinAted 
coot to co�atruct hydr�ul1c r111-rock embank
ment dM1 to store ws.t•r to elevation 750, 
reservoi r contour 197, 02 , 805,735 plus 15� 
tor cont1ngenc1•s or 420, 860. TO�al 3 , 226 , 595. 

Fa�or&ble reporto by th• City • e  Conuulting 
ooolog1st , Protes1or c .  F. TOl an md Con
sult1n ru1s1n••r c. o. Marx on th• oarety ot 
a dam &t &1 �ap1ten 1f constructed 1n accord
ance w1�b draw1nso and ep•o1t1o�t1ons eubm1t
ted by th• Hydr�ul1c Engine&r tor hydrauli c  
fi ll rock embsnkmon� d • 
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November SO, 19�1 Acceptance by City of ellggest-ed baei o of 
Aaroement (Note 5, 11-27•31) between �he C1t7 
and La Meo�, Lemon urove & Spring Valley 
!rrisntlon D1 str1 ot : 

Irrigation Dlstrlct to srant and oonvey 
to City: 1bout 152 .72 acres of El Capitan 
reservoir and dam site lendo. �bout 420 
aoros in U1ss1on rooorvotr e1te. s�orage 
rights in Uurray reoervo1r not exceeding 
5,000 acre toot. t any one ttme. 

Clty to grant to the Irrlga�1 Qn Di stri ct 
the rlibt to continue to tak i ts water sup
ply trom the natural tlow of the San Diego 
River, tm� st,orage right� 1n Fl Capita;i res
ervoir not to exceed 10,000 acre rett at 
any one time. Clt.y to increase otze or 
pipe line from El Capitan �o Di stri c� • e  El 
Monie pumping plant for us ot the District ; 
Di atrlot to pay tor cost ot enlargomont . 

December ? ,  195l Alter ravorable report trom the state ' s  
Consulting Engineer L.  c. 8111 end Geologi st. 
Chester Uarli ave,  general opproval of El 
Capl�nn reservoir dam was g1v n by State 
t.nginoer Edward Hyatt. 

Deoomber 16, 1931 Fleotors authorized construot1on or a dam at 
El Capitan a1te ,  cbftll ed type and be1Qbi to 
st,ore water to elevation ?:SO, reservoir con• 
tour li7 ; also transterr•d 89!,8?3.4� re
mainlne tn P1ptl1ne and n,oervoir BOnd i\lnd 
att•r t.he cOQpl•tlon or Morena Reservoir Dam 
and Sptllway and sate Duty &llarsem•nt, the 
1nst.all�t1on ot �b• Ot.ay aeservo1r-san Diego 
S•cond Maln Pipelln• ond •bendonment ot 
Chollas r•a•rvo1 r  enlargement . vote -
l? . 296 tor; S ; 460 (8alnat. 

work lnBU8'1rlit,ld a\ El Capitan d!melte by 
llayor , • ". uotln. 

pprovAl �y i�at• F..nalneer ot sener l oon
etruc�1on dr•1ns1 tor tb• 4 • 

Propoaal• recelv•d tor oonat.ruoi1 on ot l 
capl�an neaeyvolr Dam, np111way and Olltlet 
worka. 

con�ract awarded H • •  �obl T.  t. Connolly 
4&81 Albaml)ra Av.nu•• t.oe ms•l•a•  Cel1fomla, 
con�rao\ bld $2,532, 860. 
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Uay 4•  1932 

December 12 , 1932 

January 30 , 193� 

fi 1 

second �rBnt by the United �tat a Governmont 
ot 9£0 acre b dd 1 t 1 onal land a in t.he Capi t lll'.l 
Grande Indi an Reservation to permit reservoir 
stor�se to elevAt1on 788, reservoi r contour 
?.�5. 33. 567 020. 

neconstruct1on Finance Corpor tion agreed �o 
purch�se $2 ,�50, 000 ot El Cap1ien Bonda at 
par plue accrued i nterest. 

f\greement w1th La Uesa, Lemon Grovo & �pr1ng 
Valley rrr1gat1on D1etr1ct consummated; oug• 
gested b al a of ,groement dated Novomb•r i7 • 
1931 end accepted by City November 30 , 1931 . 

July 18, l93Z Drmrin�s tor El Capitan spillway to Station 
15+50 �d 50 foot ohonn l trom St8t1on 15+50 
to �f\11 Diego River approved by State .Engineer. 

October 9, 19�3 Semi-hydrauliu operations ceaeod, with surface 
of pool at elevation 668 or 115 teot above 
streatnbed. 

?lovember 2i, 19:33 FUll hydrauli c oper!lt.1ons commenced. 

Decembor 5, 19�� superior Court, Judge Clarance Harden, ad• 
Judsed and decreed that �he con atruction of 
the sp111wny �hannel extension W8at of �ta�ion 
7+40 wao not covered by tho ex1 st1ng contrao� 
with H � ROhl & t E. Connolly. 

April 9,  1934 

April 23 , 1934 

June 24, 1934 

July l ,  1954 

AUg11S't. l'T, l9J4 

ocrt,ober �. 19�4 

November 20,  1934 

Propoa8ls rocolved for construct.ion of El 
Cap1tlln neservoir Dam Spillway �xtens1on. 

contrBat tor rpm.wsy Kxt•n�lon awarded to 
BodenhMier Cone-truot1on company. 3�4 Hobart 
st.rt•t• Oaklmd, Celitornt a. contract bid 
1197, 700. 

R,ydraullc �gineer H N savage died, 

Frod o. Pyle Pf01nied R:,dt ullc !ngineer. 

Rolled till operailo�s commenced in by'draulic  
fi ll port,1cn of dam. Averaa• elevation 719 . 

]31dr, r•o•1 ved tor El Cap1 t,an neaervo1r Du 
Tunnel Inner Llnlna• 

contract, tor Tunnel Inner L1n1ns awarded �o 
U H  OOlden , 404 Gal1tornla Denk Bu11d1ns, 
San Ptego , Cal1torn1 a. contract bid 
&s, r11. 'I&. 
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November 27, 1934 H .  w. Rohl &. 'l' . t. Connolly cont.r ot work 
completed. 

Deoomber 1 ,  1934 Eodenbnmor Con truction Company contr ct work 
completed. 

Lecembor 4, 1934 H. \',. Rohl &. T .  E. Connolly �d BodenbaCier 
construot1on Company con�r�o� work off101 �11y 
acoe�ted by Couno1 1 .  

Decembor 23 ,  1934 Tunnel plug completed, except for grouting. 

Janu ry 12 , 1935 Final estimate and holdb11ok pAyment 9.ocepted 
by both H. �. Rohl & T .  E. Connolly and 
Bodenhrunor Conatruction Company 11nd rele'.lse 
of P-ll  cl ims ag�1not tbe C1ty under end by 
virtue or the oontraots executed and delivered 
to t.be C1\yo 

Tot.al Mlount pat.d H. w . liOhl 4. T .  i . Conno lly 
,e .1os ,00$.a1. 

Tot�l amount paid Bodenh mer conotruction 
comp�ny, $197 • 36.oo.  

Fobruary 23,  1936 u. H.  Golden contract ork eomple�ed. 

February 26 , 1935 

1pr11 o, 1935 

M. H. Golden contract work offlci ally aoc pted 
by Coun�11.  

Final eatlraate Md holdb ck p�ym•nt aoc•�ted 
by M. u. Golden and rele RS8 of all cl�1me 
against the City under end by virtu or the 
contrfl\Ct oxecuted and delivered to th& {;1ty. 

total amount pald u. n .  Golden . &5 ,409.42.  

Pr•d o. Pyle 
Rydr u110 Engineer 



'V' rl. . 
• 

• • 

• 1'0 

63 



I 
L .-

./ 

' t 

.ttrom .a .lf.ta1deni Ensinaer 

to 

:;;ul,Jcct 

a Hydraulie JSng1neer  

a �n Die so Ri vei- ProJ ec1i , � uapi tan .-'oat.ure 
completion ot explora11on 1unn ela 
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1. 1.'llo cl:r1'91nS of explorati on tunn  ls at \he J:'J. \iapitan dam
a1 te wa• completed on April 19, 1932. 11he work •wi e,arted under 
John n • .tteeC'lan in 1924 a\ hioh time three tunnel• wet 4r1"fen . 
"J.'heao three tunn la are numb ro l t 2 and 3 and thO de,all a:t 
tab\Alate4 bolow. tunnel work by city force& as begun Januai-1 4a 
1932 when the approach out for tunnel , ne bcaun. �"b ork ha 
been oont1nuoua until April 191 1932. 

2. �plo \ion tunnel 3 •am oontinued further t th 
oth r ,unn ela to 41eclo o tile material to  be encoW1tere4 in the 
!�11iway oxoavai1011.  fh1a ,unnel penatr�ied tho l:ltll to a poinl 
00 feet f�o• \he northerly enA of the top ot the dam, \henoo along 
'.be line ot the a.xi• ot t.he datl produo d for 73 t et  n4 til.en 
nsled 2; degree• to ihe nsi,.i and carri•d on tor 47 feet . ihie 

l&t,or cUr otion in Qoordanoe with inatructione rec 1Vfd from 
Staie Geolont.ot Cheater ' l1a"fe by tel phon on April a. 

l• l� 1 a a1ga1t1oant tac, that the•• tunn el• cUaoloeecl 
eubau.rtaoe oon41t lona ae were ln41cated in a general • Y by the 
oore reoO'fery hill bor1na•• Aleo �t in the aouth or let, 
,abu, nt '11• gra.n1 t 10 much lea a we&lher•4 Ulan on th oo.r\h 
or �igb.1 abutmen,. 

4. Iii ••• fortunate tha' eo Oh ot the tun ,1el u1-.1ns wa 
done in ad.• nee at 'Ule lnapeotl on -Y proapeo\1• contr ot b144ere. 

;. Ther was exca•ate4 • iotQl ot lOJS•S line feet •1th 
c1,1 foro•• 1n 81 orkins de.ya, or an a�erage ot about 12.8 
linear f••' per 4a..r. 'thtro were l9S'l hole 4r1lled and 1075 
pounda of 40 peroen, TroJan powO.er u. e4, All ok ••• c.arr1td. 
out by Wheelbarrow.., 'J!hl 4rlll1ng ln the rock ••• don• by Jaok• 
,Q,111,luert. the oott gnwid at the appi-o ch out• and ,he pori l 
wa 4r1lle4 wtUi hand auger•• ihe oompl' ••4 air •• •upplled 
by Ht.a portablt air oompree,or bel.ongin 'Co tl11 01,y. 11'h• 
tote ueed on thl• ork avu ae4 10 en t ar  Ule full ti • 

JU old Woo4 

m,/p Heald �, nsineer 
enol•• 
.uat•r1Al.• •na011ntere4 in exploration luunu1 
v ta on txplora\ton ,�nnelo •• at Apr1l 20,  193a 
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� Dl-:GO lllVElt PROJECT • m, CAP I'tAH FEA'l'UkE 

;plotta1i ion �nnela • ua\a a6 ot April 20 
1932 

\'mi-( L trmii I ___ -�- _ _ __ ---�_ko�ciillnaiea 
-

:o Ella 
1 I 31 1  96 f 357 .2 �7o.4 
2 I 13 91 J8)6.6 So62J. 
l I 21 242. •198.0 Sl3S.o 

4 I 17 1 3� 3214.0 5000.0 

s I 1s 106 _1�3.2 S21,.2 
22 • ;312,.0 ;ooo.o 

1 I 6 161 3440.0 4810.0 

27 7S 3777.4 47l4.1 
9 14 1; 3910.1 ,21ei.s 

Tot.ala 
169 

31 �o 
13 92 
21 

-
o h 

- ---

� 
3336.0  4967.6  
48So.2 50%.2 

42QS.l ,115.3 

3197.0 5000.0 

3462.6 ,286.4 
3093._o sooo.o 

3434.6 �G7�4 

)Oo4.2 4717.2 

3923.9 �272.3 

1'&ca 

or � - -
. 3240.8 49S4. 

3936.4 sou. 
4363.2 5020. 

3167.0 ,ooo. 

3367.6 S3ll• 

30$2., sooo. 

3289.3 4738. 
3878.7 472,. 

3938.8 $274. 

work under John if.., Yreeman 

I �"!' l9D f Porta Jt'ace .riem&rkl 

582.s I SB,2.9 1 124° from h\lb to face 

569.7 1 S71.6 

I 
110• • • • • 

72.6. 7 731.2 ii69°46•w-143.5 troi 
.bub lo cnJ¼e; .u7)C.Jto 
ana1e. a2 °l5, 47• to 
tA.ce• J5l l,et Ql)Ble = 
727.4- 2d = 728.9 

610.6 6S1.o 47"' tnm hub to �ace 

S<>,.1 ;66.; 1.30., .. .. .. ... 
100., 700.8 62., .. • .. -
,60.0 ,63.4 167 .. .. .. -
m.6 1 ,79.3 I 102 II n " .. 
�88.9 ,09.6 I 29 "" ., " tt 

103,., 

en 
u l 
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e, DIEGO HlVER PROJECT • � CAPITAi! !?EATURB 

Eaplorat1oo tunnela • Jlater1a.l: 

1amaJ granite 
(d 

�le• 

IDlb at �alual c;ro11D4 atirface at floor ele'ta\ion 

1 1.2 12 • 22. 

2 .2 

l 1 

4 1l 13 - 32 

s 16 16 • 44 

1.2 - 33 
7 6 6 ..:131 
8 12 

l 

22 -

2 - 110 

7-263.; 

32 - 45 

44 • 58 

3l • S2 

12-102 102 

.3 - 29 

44 - 1241 Al 74 �ee\ a eeam ot decomJ}oaed 
grant,e l. toot 1n thickneso at 
,wmsl tloor and extends to io; 
feet running out at tunnel root 
A S-inch aeam or decom:>oa, 
&T&ni te lying llt an angle of 45 
4egreea. at 110 feet. aevcral 
amall aeamn between partal and 

4S • 47 

;s-130. 

;2-�; 
131-167 

near 
'1le portal. ·  �ae omnll boul4era 
Jl�tt� 
KOO'Tia .1.n aeac» nlt .)I, � ec:1- • 
A ta boUldff8 21 - 26]. 

A 4-lnclf seam oc- �a:y dcfoom,poa'i'd 
granite begina at 80 teot and 
rwm out al 100 feet . A 4-ioc:h 
aeam lJinc at aii angle or abou\ 
60• viih ,he horizon,ai at llO 
feet.  �•voral. omal.l aeama bA• 
_twecm_ �_Q_J:t@l_ and:._ fag� 

,ter enountued. :i'I a; tcet. 
.uoota penetrated root ai 23 reel 
.ilOota penetrated roof' at 29 teo, 

� 
� 
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68 
St.Udy {/5 
4-14-23 (). C. 

'lbe tollowlns computat1ono or maxlmuo eafo duty end reoervoir 

portormonce or the � l Co.p1tan neeervo1r :Boeln wore 'based upon the 

asawnptlon thet tbe rainrall upon tho surface or ibe reservoir ls 

in add1t1on to and not a pert or the runoft values used 1n th1e 

ut.udy. The ne� evaporation loss waa ue�d 1nsteod or the grose 

eva�ortttion as uraotl ill thll l'revious conuiut.at1ons or reservoir per
t ormanoo 1n th1a Gtudy• where net evaporation • gross eva�oratlon 

l• o th� rainfall u,>on the surface ot tba reservoir. It 1a thOUSht. 

that tho valuoe or maximum safo dut.y arrivod at in this  way, 

wbllo not as con:sorv tlve as the valueo obtained by th• t1rat

m•�hod, are probably sate. 
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study 5 3/15/2 
co,.. y /r EL Cr. IT 11t: ?.ROJ CT DIJ"SI? !U. 2. 4•17-23 o.c. 

RADlFtJ.L !HD 1-:VIPO!l. TtOH ON .. tlli stJRF'CE a.., 

AL C& r.'A!? :J� ERVOIR. 

S,. ·,sOH GROSS nAINF1,ttL NET :C:VAJ?OaA� 1on 
F,.V/.z:'. OH SUHP. 1 CHES l .... BT nicn�s :lES.t.RV' n 

DfCfff� 

188S-M 55.6 39.0 16.G 1.4 
1884•85 55.6 12-6 ,1$.0 S.6 
1885-86 55.0 24.1 31- 5 2.6 
1886-87 55 .. G 11.a 43.s 3.7 
188'1-88 G5.6 11. 9 37.7 3. 1 
1888-89 55.G 1u.2 34. 4 a •. 9 
1869-90 55.6 2th 4  30.a .e.5 
1890-91 55.6 .20114 35.2 a.9 
1891-92 55 .. G 16.0 !9.6 3.s 
1S92•93 55.G 11.3 38.3 3.2 
1893--94 55-6 10.2 45.4 3.8 
1694-95 ss.e 21.6 M.O 2.8 
1695-90 5506 9.e 08 a.a 1896-97 55.6 1a. 1 37.5 3.l 
1897-98- 55.6 9.8 45.& 3.a 1aga-9g 55 .. 6 t.o 46.6 3.9 
189 -00 56.6 11. 1 44.5 3.7 
1900-01 55. 6 16.0 $9.6 J.3 
1901-02 55.6 ].2.5 4-S. l 80 6 1m--os 55.6 18- 3 37.J- :.\. 1 1 3-04 65.G 8.6 4'1. 1 a. 
1904-05 55.e 24..4� 31. 1 e.& 
1905 55.6 25,590 30.0 2.5 
1906-07 55.6 24. � s1.2 s.a 
1 ?-08 5-5.6 15.0,5i: 40.5 3. 
190&-0t 55,.G 16.38ft 19.-2 3.3 
190 10 5&.6 16.6!,it so.a 3.2 
1910-11 &5.6 15.'lff st.a 3.a 
1911-12 55.6 l'l.lP z,.� 1.1 
1 912-1� 5.6 10- 16 45.4 �.s 
1913-14 8!J.G 1'1• 1/1. 1 a.1 
1 914-15 5�-6 25.53e- 30. 1 2. 5 
191�•16 55.6 .Bl. 3()11, 34.� 2- 9 
1 911-11 55.G 16.� 39.4 a. 
1911-18 55.6 13.8?. 4le1 a.s 
191&-19 55.6 17.21 38-.4 z.a 
1919-20 55.6 1&.e&• 3'1.4 1. 1 
1980-21 65.6 Uh �. 5 � .. G 
1921""22' s,.6 ae.sn 22-.6 1. v 

14 ?l (1904-5 �o 1921• J • an 
114'• � lon... \.t:Je • 10.a•. 

RAlNFAL. 
COlfl OL 

InDRX � 
OF UEAH 

236 
?6 

145 
'll 

108 
128 
153 
123 

96 
104 

61 
130 
59 

109 
50 
54 
67 
96 
75 

110 
51 

1.50 
152 
119 
OB 

114 

103 
100 

9 
11 
1e, 
.16:S 
l 
82 
84 

109 
'14 

180 

on 1 

R ·�ARiiS 

}:Ot,e : - .1.h Gross 
evapor �ion rr-o� 
the aurtace of Bl 
caplten Roservo1r 

G<f.U.al 1 
to the com srona 
evaj?Orat.1on on 
LO e.r Ot.cy ReDer-
voir • 55.6 er 

a.son. 
11 up.on 

ace ot l 
servo1r 

to b 
equal to i.be r 1-c-r 1 at t.ac San 
Diego . 1ver 
Dlvort. 

* In41C� 8 Ob-
TYad valueo. 

1nf't,ll ,. 18.95•• 
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4-17-23 G o Co 

RES!'nVOIR � P.FO M NCE 

Draft • 5.7 m.c. d • • 6384 ac. rt.  st.orogt to 140 ' Ho .Contour 
- 55,780 ac.rt. per eoaaon. 

Rtm�F' fIB'.i' PRAFl' l-IBT INC P ... � • 
SEASON t�R: EV�. ACHf; -r OB -

FEtT AC .Fr . FE T ACRE Fn T 

1883-84 200000 1120 G584 T 55780 
1884-85 14000 :5744 6384 0 
1885-86 57000 2704 6384 0 
1886-87 14000 3848 6384 0 
1867-88 8800 3224 6584 808 
18$8•89 17300 3016 6�84 + 808 
1889-90 !2000 2625 6384 0 
18 0-91 54000 3045 6304 0 
1891,..92 23�00 3465 6384 0 
1892-93 12200 3360 6:584 0 
18i3-94 3900 3914 6$84 - Gl>98 
1894-tJS 83000 2884 6384 .,.. 6390 
1895-96 0 3914 6384 ... 10298 
1896-97 12600 3069 6304 + 3047 
1897-90 0 :3610 6384 - 9g94 
1898-99 0 3354 6384 - 97�8 
18139-00 0 2775 6384 - 915� 
1900-01 2000 1914 6384 - 6298 
1901-02 1600 1620 6384 - 6404 
1902-03 7800 868 6384 T 548 
l -3-04 0 780 6384 - 7164 
1904-05 �2400 1118 6384 + 24898 
1905-06 6'100!5 2300 0384 + 30562 
1900-07 44796 2730 6�64 0 
1 907-08 9099 3536 6384 821 
1908-09 39446 3432 6384 .,. 821 
1909•10 18326 3360 6384 0 
1 910-11 109'Jl 3468 6384 0 
1911-12 12005 3255 6384 0 
1912-13 1691 3670 6384 - 8569 
1913-14 10452 3069 638' + 9i9 
1914-15 48977 2550 6384 + 7570 
1915-16 19U35 3045 6384 0 
191&-17 25900 3465 6384 0 
1917-18 ?800 3640 6384 ... 2224 
1918-19 3900 �232 6364 - 5716 
1919-20 3?GOO 3224 8384 + '1940 
1920•21 15&5 3672 6384 - 8521 
li21-22 100231 li�e ()a84 '1" 8581 
192.2•2:. 
i9 Y• 
Tot.al 1289Sil 113760 848976 

IN sr Olu\GE mrr AVE, 
DEG, SEA.'iON EVA- .. EVA. • •  
ACRE FErl' OE?l'H ,\RLA 

FEE'l' ACR .. $ 
0 l e> 4  800 

55780 3.6  1040 
56700 2.6 1040 
55780 5 1) 7  10�0 
55780 3. 1 1040 
54972 2.9 1040 
65780 2.:i5 1050 
55780 2.9 1050 
55780 3o3 1050 
66760 3.2 1050 
55780 s.a 1030 
4958C 2.e 1030 
50780 3 08  1030 
45482 5.1 990 
48629 �. 8 950 
38536 Z,.9 860 
28797 3.7 150 
19638 30 8  680 
13�40 a.a 450 
6936 3.1 280 
7464 3. 9 200 
&20 e.e 430 

25218 2o5 920 
55780 2.6 1050 
55780 3 . 4  1040 
54969 3o3 1040 
55780 3.2 1050 
66780 3.3 1050 
55780 3.l  1060 
55780 s.a 1020 
47211 3.1 990 
48210 2.5 1020 
55700 2.i 10 0 
55780 3.3 1050 
60780 3. 6 1040 
55556 s. 2 1010 
478.40 �- 1 1040 
58700 3.6 1020 
4'1259 1. 9 1020 
65780 

65?80 

SPILL 
t /\SE • 
ACo FTo 

216716 
3872 

47912 
3768 

0 
7092 

22991 
44571 
13451 

2456 
0 

67334 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2'1759 
35682 

0 
2881 1  

8582 
1142 
2366 

0 
0 

32473 
184906 
16051 

0 
0 

20002 
0 

833ea 

871�76 
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SW:neary or theoretical roeervo1r performonoe or n caplien 

1\eeervoir tor 39 year v•r1od ext.ending trom OCt..o 11 1885 to  et.i .. 1, 

19220 �orage t,O l4t) 1 I{esorvo1r contour • 56. 780 aor -re t .  

�9 Year 'Pratt (5 .7  m.g .d. ) 
S9 Tear Incrcnent in �toraue 
39 Yl3el" Net ,Va }Oro.tlon L09S 
59 Tear �?illway .Yaste 

sg Year Total nunor:r 

6,384 acre t•et por seasono 

248,97G ac.tto • 19.a( 
55.?80 " � 4.31. 1131160 � � 808� 

871,3'15 n tt O 61061' 

1,269,691 tt " •100 .. oto 

Tb• tollow1eg aro t.he pr1nfli .1al fact.a brOU{.;ht out. by t-be 

•ummer.r of the Sl Ca�itan roeervo1r �orformcmQ$ with otoreso to 

140'  r eervoir contour • 55,780 aore te t ;  

(1 ) The max1mum safe duty or the n C pi ten dralnaao 

bAS1n w1tb a s�orOtJo c ;oci�y or 55.780 aore feet ts  5 .7  m.g.d. 

- 6,384 core teet per a on. 

(2) Tb a.;1llwey ast.e ot 6?.6t or the total runort during 
the 39 year period 1.ndlc t e t.bot th• dT&lnas• bos1n to  at1l.l 

groatly under reservotred wl�h only 55.?80 aore feet or stor,ag.-o 

Tb• re1ervo1r ¥ rtormence table ab.owe �hat th re would have been 

epillwq wast durt 21 seasons out ot tbe 39. 

(S ) Th• ett1c1ency teotor ot th• 1 0ap1t 

store.a• oapac1ty or 55,780 aore t et • �l),U����._.�� • OM♦ 
RwlOft 26000 

• 94.(>,C. 
(4 ) Th• or1tlo•1 or low votnt 1n ator e wOUld have oc

curred at, ih• end or o uon 1903-, wben tbe reaervo1r would have 

been praoticallY mnpt7. 
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BESERVOIR RFOR�ANCE 

Z.raft • ll o 0 Storage to 190' Res.cont .• 122 ,000 
ac.ft.'. 

RUNOFF UET l> AFT NET !lJCf\ r.,-1. IN STORAGE NEI' AVE. SPILL\"J:Y 
SEASON ACRE EVA.I?. ACRE + 01' .. EG.SF. ·sm ltvl1r'. EVJ.¥. ASTE 

F::ET AC . Fr . F!:-! ACM FE:.T Ac-RE FSF.T PEi>'I'H AREA ACRE FEET 
FEET ACRES 

1883-84 280000 1640 12320 
1884-85 14000 5760 12320 
1885-86 51000 4160 123nO 
1886-87 14000 5920 l2Z20 
1887-88 8800 4805 1��20 
1888-89 17000 4408 12320 
1889-90 32000 3925 12320 
1690-91 54000 4727 18320 
1891-92 23300 5379 123ZO 
1892-93 12200 Sl20 12320 
189�-94 �900 561� 12380 
189 -95 83000 4340 12380 
1896-96 0 5890 12320 
1896-97 12500 4526 12320 
1897-98 0 5168 12320 
1898-99 0 4758 12320 
1899-00 0 3996 18320 
1900-01 2000 3102 12320 
1901-02 1600 2880 12320 
1902-03 ?800 1 5S 12320 
190�·04 0 11'10 12320 
1904-0S S8400 962 12320 
1905-06 6'1006 2,50 18320 
1906-07 44796 M84 12320 
1907-08 9099 4862 12320 
1900-09 f9448 4851 12320 
1909-10 18S26 505& 12!20 
1910-11 10991 5115 12520 
1911-12 12005 4&81 12320 
1912-13 1691 8396 12320 
191&-14 10452 4123 18320 
1914-15 48977 3625 12380 
1918-16 194335 4611 12820 
1916-1'1 25900 5379 12320 
1917-18 '1800 55� 12�20 
1918•19 ,900 476& 12�20 
1919-20 &?600 4?11 12320 
1920-21 1535 5508 12320 
1921-22 100231 2946 12320 
1922-23 
zg Year 
Toi.al 12s9a;1 lm&ia •eo,eo 

+ 122000 
.. 4080 
+ 4080 
- 4240 

8325 
+ 572 
+ 11993 

0 
0 

5240 
• 14234 
+ 19474 
• 18210 
- 4346 
- 17488 
• 17078 
- 16316 
- 13422 
• 13600 
- 647� 
• 13490 + 19118 + 58235 
+ 2 992 
- 8083 + 2.2877 
+ 9�0 
- 0444 

4996 
- 1602, 
- 5991 
+ &3032 
+ &atso 

0 
• 10050 
- 13188 + 20569 
• 16293 + 18962 

O(a) 
122000 
117920 
122000 
117760 
109455 
110007 
122000 
122000 
122000 
116760 
102626 
122000 
1037 0 
99444 
81956 
64878 
48562 
35140 
21640 
14067 

15'1'7(b) 
20695 
12930 

101922 
938�9 

116116 
117066 
110622 
105626 
89601 
83610 

11 642 
122000 
122000 
1119&0 
98'768 

119�31 
1030� 
12_2000 

122000 

(a) siar1. wi\h reaervotr empty Oot . 1,  188&. 
(b) Low polnt 1n st.ores• bout Oct. 1 .  19()4. 

1.4 1100 
s.6 1600 
2.6 1600 
3.7 1600 
�ol 1G50 
80 9 1520 
2.5 1570 
809 1630 
a .�  1&00 
s.e 1&00 
308 1&30 
2.e 1550 
s.a 1350 
:.,. 1 1460 
�ea 1800 
!o9 1220 
80 7 1080 
3. 3 940 
3.6 800 
3.1 630 
3.9 300 
2 .6  370 
2o5 980 
s.cs 1340 
5.4 1430 
3.5 1470 
3.2 1580 
3.3 1550 
s.1  1&10 
3. e 1420 
3.1  lS&O 
2.5 1450 
s.9 1590 
3.3 1630 
a.s 1560 
s.2 14 o 
3 . 1  1520 
�-6  15� 
1 .9  1550 

144140 
0 

36440 
0 
0 
0 

3762 
36953 

G601 
0 
0 

46866 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1'12046 
8201 

0 
0 
0 
0 

660()4 

520013 
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summary or tbooretioal roaerYQir porforroa.nce of El capltan 

Ree rvo1r tor 39 year t,>oriod extond1ug ti-om Oc1. . 1, 1883 t.o Oct.  1 :> 

19220 storage t.O 19�• l"GS&l"V01r contour • 122,000 acre t"oeto 

Jlax1rnwn sate dut.y • ll.O m.�. d •  c:; 12 ,320 aoro reGt per GGB.8orlo 

39 To� Drdt. (11.0 ,n.g.d. ) ,ao.,ao ao.rt. • • 37.e-;: 
39 Year Increment in Storage 122,000 If " ... 9.� 
39 Year Net Ev p<>ratton Loss 167 ,398 Q .. - 13.0,: 
39 Y•ar Sp1J.lwAy ·vante 520.013 .. " IQ 40.35' 
39 Y6at' Total .Runoff 1,289,891 " ft Cl lOOoO;! 

Th followtna aro tbe pr1no1pal 1'aoto bl"OUuht. out. by \he 

owomary at the El Copit'Ul Roaervolr l)ertonnanae, w1t.b st.orase t,o 

190 1 reservoir contour O 122,000 aore feet , 

(1 ) Th• maximum aete dut.y ot t,he El Capiten dra1nage basin 

w ith st.oras• caiac1ty ot 122,000 acre reet. • 11.0 o.g.d. • 18,320 

acr toet. per season. 

(2 ) 'i'h• s ill.way aete Qf 40. i,t ot the runotf ent-ertng 

tho �eervo1r baa1n dur1ns the 39 year p rtod 1ndicatee thot tbe 

4ra1nag bad1n ls  et1ll St"•atly under r•oervo1red �1th a ator • 

capao1�y or Qnly 122 ,000 aore fe•t• 

(3) Th• ottlo1enoy rector or th ,1 Qap1tan Re ervo1r wl�h 

$\Orqe oep-.o1t7 Of 122,000 acr• feet • n.:a;sa..!:uii"�o�
t 

�� 
.. 41,ai. 

(4) The orlt1oal or low po1n� 1n �oraa• would hav 

ocourred et tho cl or ae• on 1903-4 whon the l"'ea•rvos.r would have 

been pract1call7 •m_pt,7. 
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ca CLlJSIONS. 

Tho com_put.attona ln tho study whlcb ere beoed upon the 

aseump�lon �bGt the ralnf�ll u on ihe surfaco or tho raeervolr l a  

not lnoluded 1 n  the v11luoo usod tor trlbu·t.ary runoff, lndlcat,o 

tbat th� m 1mum a.re duty or the Capitan draln 5e basin (exolu

alve of Cuyemnc st.or&ilo and d1vereton) 1\,h at.orego t-o 140 • reser

votr contour - 55, 700 ncre root ca.,tJacity tn n Cal)ltan 1 oservolr, 

1 s  5 .7  m.g. d. • 6 ,384 acre toet per soeaon. 

The meximum safe duty or the l Carl1.on drrdnogo bes1n 

(exeluslvo ot CUyem c a  storoge end dlveroiOl'l) 11th st,orQGO t.o 190 '  

reservoir contour • 122,000 acre foot, 1n  El ca i ton �sorvolr la 

11.0 m. g.d. • 12,320 ero tee� �or soason. Tb1 o  lo t.he greatoai 

duty tbot oGn be o'btalnt,d by otor8ge 1n  the Bl c�U,en Reaorvoir 

Dasln vlthout 1 nterferr1ng w1�h th o;erat1on of the C'"Yomao 

tor Com;any•e r1wne. Tbo eplll ay wost. ot 40. 3 of the entire 

runott durtna tbe 39 yoar period 1nd1 cat s that th 1 ca 1te.n 

dra1naa• bea1 n le st.lll sreat.ly under reservo1 red wltb • stor • 

oa  ac1t7 or 1· .ooo oore feoi. 

1n ordor to develop the ulS.lm•t-• maximum aeto duty Of' 

\be l C•�l\on dr 1n ge b oln, 1�  will be n cesaary to �rovtde 

st.or e tor aboui 200.000 or& tff't or nat.or ln 1 Cap1t,an roeervo1 r 

This will n ceael\a\• the oonatruoiton of • d oa bl or storlna 

w at•r io  ebOut \he 835 root reservoir coniour. lt w1ll alao 

neoeoe1 tate tbe tloodi or th• ontlr• 1 nntb ot about n1ne mll•s 

ot th Cuy ca ater co pcny• o tlwo• bet.ween t,be l Caplten D lt• 

and tbe Cuyomoo. 1vert1ne • and •111 tnvolvo tb• aoqu1e1tlon 

ot t,he cuy ca i ter !)yet 1th lt.e oblls tlons d aaaota 

wblch tll or ati .n ont1roly dlft r nt probl m ln oonn \1on with 
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CONCLtJSIOH!l (Cvfi'i' ' D) 

Study 115 75 
4•20•23 o.c. 

tho dcvolo ment or the �an Diego 1ver at tho ,l C p1�en )ame1t.o. 

in to tbo voriou� problems 1nvolvod in 1.hG dcvolo�-

ment of' the ult.1L'lat.o <lut.y of tho $an ;;iego H1ver at t.be Csplt.m1 
Dar.lolte, no attom�t 111 be mado in th1o study to dotermlne th 

ultlmat,o duty or tb rob ble cost. ot suoh a dovelodQent. 
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TO THE IlOtlORABLE, THE MAYOR AND COKUON COUNCIL 
OF THE CITY OF SAN Diro0, CALIFORBit •. 

SUbJect ;  Reeol\lt.lon uo . 55214. san OS.oco ru.vor ProJect, 
n c p1ton Dam :.»1to 1-10. e. foundation, 
fl60l<>sleill ronnat.1oii. 

oent.1 m n:  

In resvenso to o.nd ln compliance w1tb 7wr rosolut.1on 
Uumbor 55214. ree41ng M toll ow a :  

•That the Hydraulic 1neGr bG and b. 18  horaby 
r quest.cad � tum.lab t.hl Council w1t.h . report, 1n 

r1 t1ng N t.o the toundat.lono at the d al te known as 
El CapS.ten N\lmber 2. " 

I k v• to repe>rt u to110W8: 
DU.ring ap t.hrcughout my omploym t by ih c1ty or SAn 

- Dl o, 1917-192"• I Sn1t1atod end cot.11111 be<l ln com liance 
w l�h �h• then t on couna11•s  neoolu\tons Noa. 26731 d 
2'1239, a o r hens1ve ar1d relatS.vely oxllm18\1ve t aroh, 
eurv 1• aaaom\>ly, oomp1lat1on end stuc!y or ell ibt pot t.iel. 
w ater r urcos in San l)l go County eud adJaoent. 1n ans• 
County, Calitorn1 i alao o.dja ent 1n tb �orth•m Dlatrtot 
ot IAwer Cal.1fomla, and submitted a report ot conclu ons 
and opeo1f'1o r oomrnondat1ona. d t,a4 J\Uguct. s, 192i. 

stnc• tb City or San Dl•so•o  acttviti s to ccoapl1 a 
l• d•t,oro1l} t.1on, allooat.ion d tinal d.o • or tb a-
mount ater right or the sen Ill Riv r draln • b 1n, h d 
t at.ured t,ho o-one•rvatie>n or t.h• t.ri'buter;r portion or t.he at.•r 
r• urc•• ot t.h s Dioao 1't1 v r 1A t,b• r.1 Cap1t.6n R •r olr 
b 1n; end, no�•ltbet .dlns tb• obvSoualy r•lat1ve1y xc salve 
ooc,t, ot rcct1ns a h1sh d r l 1v ly • lmpoundb -d  to 
ut111a• the required atoraa• o ao1ty or the l c pltan roaer-
'fot.r basin. tt waa d d vlsabl• to ttr \ lnveatls �• the 

---
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aurtac• a aubsurtaoe s ologioal tor :e.t1on of t,he toundatlon 
•t t.be prevtou 11 publloly proclatlsed 1 Capt.ten. Slt• NO. 1. 

EL CAFITA11 D 5IT lO. 1 
'- \y-tlv• cc>r• bon ••re ber e • 

f!li d Fobni 11. 1081, o T h  4ina en nt1r• oro•• ••o-
w.aon or t.h an 1• lv r 0Gn7o.n at, Ca lt w1t• 0 °  l 
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up to olGvat1on 788, reservoir ba11ln oontour 235, u to wbtch 
contour th oepaolty of the roeervotr basin ould be required 
to impound the maximum flood l""W'lOrt trom the one bundrod 
aeventy-•l&ht (178) square miles o� th riv r drainage basin 

rea ebOV end tributary t.haroto. Reservoir bo.stn contour 
B&r>. howavor, is quite above the es • Lemon ove & sprlne 
Valley Irrigation D1st.r1et• o  flume whlcb at the dam alt• ia 
at reeorvoir contour 201, elevation 7540 

:SOr1ns wor mad to depths b•lo tho aurte.ce or th• srounc:t 
v . 1PS from 66 f t to 265 teet and the awesat dsptb or all 
tbe 'bOrlnp at thio s1te totaled 3201 :fHt. 

Tb• mat rial encountered by the oore bor1 s w clasalf1ed 
• • de 011 and d•compoaed or decom os1 r 1te.  which 

yielded no oore ; 

di\UD hard srani te, which 1n«Uc ted deoo:apos1t1on end 
yleld•d onl.7 per'tial core; end 

lard sran1t•, whloh yield•d n•e.rly tull core. 

n.ooa OF CANYON : Tb• eore bor1ne• croaa th tloor or the 
c anyon comprehending the idth �f str Mlbed enoountered hard 
gr.nit• at reason l• deptba lJ l t.h sw-taco, although t.b• 
�•c ot the aubaur1" ct pparently h rd ranlt• rook trended 
o1optng downaarcl towarcl the rtahtor north abutment,. 

1.IU"l . OR sotrI'H ABUT : e 10 ical form 10n coun-
tered by the core bortng 1n the lefi, or eouth abu ent ln 
general d1GOloaed br en up aeolosJ.c&l ruotur or boulder ot 
hard granite 8\l!TO\mded by dat0lDP0Sed ar 1t• oc Vat71n bard
neoa. A tunn•l• wbiob. had 1>rev1oua1y l>••n drt.v tro en •l•• 
• :t1on• bOut 40 feet above th atr cwbed, 11oruontally l th 
ot obout 50 t et 1.iRo the l ti e.butllent ud �hloh bad pr vtoualy 
been re ort. d to b ended 1n l • r-oo.k, aa d1 1 o ed b7 tbe 
borln e to have 4e4 1n d te.oh boulder. 

IT ; h aeolog1oal torm t ton -
count.ered by the o r t:Jor1 o in th rt , or north nbutm t 
oont1m1ouel7 d1aolo ed oo os r it. tro t-h aurtaoe of 
the rerun t.o ent1r 17. un � oot.ttd 4 9t.b; hard rock was not. 
encoun"•rod until w•ll bel the 1 v l ot th at.re bed. A 
tunnel driven tr bout to ro boYe t,b at.re b d bortzon-
't.al.11 • 1 b at about, 50 t et into tll• rt.b abutment. en .. 
count•r d 0"17 deco oaed r it, . 

1 111 
to round 

IL O I AH CANT CR , TO 0G RA?HIC BURY 

to tlnd round 10 4 •d le upon •hlo 
conatruot 1 :tl ely lll £Ulal::n& ... ry impouncu 
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reservoir dam at El o aplt m Dam s1te Ho. l, 001211>rehens1ve 
topographic surveys •Gr• me.de, throughout the entlro rec.ch of 
the v1clnlty oanyon, lnoludinlJ both abovo end oomprobene1voly 
below Dam Sit-• lio. 1 .  1.'he most promlaino da.-n site, u 1nd1-
oated by the aur1"ace topQgra.1.">hy and outstanding seologloal 1n
d ic&t1ono, ffaa tound sout tb,..e·tourt,hs or a mil• <lcnmotroem 
1"ron Sit e  No. l and baa beon doslsnat.ed as NO. 8. 

EL CAP.ITAN DALI SITE HO. 2 
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onty-t,wo core bor1nsn were me.do 11t. dam 111te uo. a \letween 
February 26,  1921 and H•roh 24• 1928, oom.,>rehendlng l)D entire 
oroee eeotion or tho San D1ogo R1vor Cfl.nyon at :E'l Caplt 
:1to No. a, up to elevat.iou 788, reservoir bae1n contour 2$5. 
Dor1naa were made to <lept,hs b•low tb• ourrace ot the ground 
varying rrom 41 fe•t to �50 £ .. t and �he eggrogate d•p�h of 
all tho borings at this site totalod 3'4S foc,t . 

FLOOR 01 CANY0?2 : th• borineo ccrooa the floor or tbe 
canyon comprebonding the width of the stremibcd ended in sranlt•, 
which was oncountered �t about tlr1ce .. sreat dept.ha aa bard 
rook bad been encountered acrosa the atro&Q'bed at dam o1to No. 1. 

LEPl' AW'l'.tU3UT: Th• rormc.t. 10n d1so1oaed by t.he core l)or1nse 
in the loft., or i,outb abutment at. Slt• uo . 2 d1d not dltter 
materlally trom tho tometion 1nd100.t.ed bJ tho borinsu 11'1 the 
l oft, or south cbutocnt c\ dat.1 slte No. 1. A iwm•l drlven 
trom an elevction about 50 feet nbov• �bo strecimb•d•  bor1eon• 
telly • length or about 60 reet • .  1nt.o  tbo le.,;tt , or ,sout.h abut
mont, encountered taltly bard, but 1.ndioatod �o bo dQOO�poo1n& 
granS.t,•• 

RIGHT A»UTWirNT : 1'ho areatt mnjor1�y or the .tormat.ion die• 
o lo sod by th• cor• borings In t.b• r18h1',, or JlGttb abutmont of 
Dam s1to No. 2 oo.nalet•d or soil, doooopoacd md decomvoelns 
gran1to with interclt�6Jlt roaoh•s ot modium hard, but elao ln• 
d1oo.ted to b• doooaallo•1na srw t.e. y1eld1n& an17 part,lal core ; 
1ntorn:alttent reoob•• ot granite yleldina prcctlcally f\lll oore 

ire DDOOW'lterod 1n all but . one ot 1ho holon,. b\.lt tbo sronlt 
ancountorod wa� not ho�onenoo�c. but uns 1lld1o�ed to be •1tb•r 
bouldoro or 01�0.i{cn uv aooloe1oal •t.niot.ure. Only 01Sht ot tbe 
ten bole• terminated 1n herd rook. 

soil, d•C()m_poecd aranit.e end mod1um ho.rd sren1t.e, yl•ldina 
1 art,lol oor•, wao oncountcr� ·\hroueJiout tho srec\ ma.,or ... 

t� Y0f th• 1m�b ot •aoh or the ten holes end oont.1nued down 
to� et1r•17 unoicvoot.od 40:,t,bo; ho.rd rock v;no not enoounierod ln 
two ot the hol•• untll •oil below th• olovation ot etr•ambed, 
u bad bHn tl1• �•so or pro.otlonlly all 'tbe holeo 1n tho north 
.but.mont at ,vma sit.a Ho. 1• 
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A tunnol drlv tr an elevation about 20 foet al)Ov tba 
atreembed, borlzontally o. 1 gth Of abOut 100 reet 1n the nortb 
abutment , enoount.ered only d compoalna srsni to tbrougbout 1 te 
lenstho A second tunn 1 ,,...lvon tr an elevation out 176 
teet abov at.re l>ed, hortzont,al.ly a length ot abOut 100 feet. 
1n tho nort.b eJ:n.\t.ment, alsQ cmcoun�ered only decom�oa.tns 
sren1t.e throughout 1to lenst,h. 

Enclo od herw1t.h 1e dr 1ne No. ttD-290, howlne the 10-
cat1on of the drill hole& and tum lo � the 10 ot th a
ter1ol en4ount.•red 1n ee.ob or t.he twenty-two core bor1ns hole• 
at Sl Cap1t. Daul Stt,e HO. a. 

BL CA.eITAH RESERVvIR AHD DAN SITES l AND a .  COl{CLUSIONS. 

The results or the 1nveatlsat1one d1$cloned by th• coro 
boringe ot both El capiten Sl�o No. 1 end No. 2 const.ralned 
to the oonolualon that it would b con l ally 1mposa1bl to 
bu11d at eith r Slt,e to. l or �. 2 a sur•1Y ate nry d 
to the req,a1red belsbt.. to 1awound QJ.l the w t-or 1n th tribu-
tary san "1•go v•r drain baaln are or 170 oquu-e .mil•• 
in the El Ca 1t. Reservoir baaln; md, bile 1t may be 
pl>Jelcally poee1blo t.o oonat.nact. rook beinkulent dem or • 
comb1na\1on rock and earth benkmcmt, dem • h an 1.npervloua 
ooncrete r•uatoro 4 tlex1ble oore or an upatr• oonorete r -
lntoroed tao• wall at. eitber Sit,e No. 1 or No. 8 to the h•laht. 
requl�ed, l\ wu, d is d med to b• relat1vel1 end t1nMc1all7 
eoono 1caUy 1 1 raotic ble, end certainly unirtso to undert, • 
to d<> ao. 

SAN Dl£00 RIVER PROJECT : G ,- AL conCLUSIOUS 

It an 1m e>wid1n d be oonat.niot.ed t •1t.her �• l 
cap1t-en dem •1 • u t.o eve l•vat1on 7,50, r•••rvo1r contour 
197, tt, will not. 1 pound all of th• axilnu1D tloOd runoti- trom 
tb 178 aquar. mll•• o� drain • baeln •• tr1but.ory th r to. 
It 1 , tber tor•• o�vloua that. durt.ne m�lU\11111 tlood ninott 
period a mat•rlal ount. or ater w111 eaca • OVIT th• • ill q 
tro tho Caplt r•••rvolr d thtrt. th1e •at-•r• to ther 
•1 tb th tlOOd runoft wht.oh will 000\ll'" tr th 1 7 (lUar mll 1 
ot dra1riaa• bas1n .,-c,e b•1 «m:d lnd•) n4 t or that tribut "° the 1 caplt- clr•lnea• �•etn w111 oonttnu• to b• w t d 1n 
tb• I'ao1t1o Nh unl•s• con• "•4 and OW'ld•d 1n • r• ervolr 
•• low down 1n tb• San Dlo o River draln • buln oonomioally 
poea1bl•• 

ot.w1t.betand1 tb• unsa.t1 aot,ory aeo10&1cal. tom tl 
•noounter 4 bY the cor• borl s, u on whloh to co ruct. a 
h dam t, El C pS.t, ult, a lo. l or 10. 8;  d 
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Tb• d1tt1culttea, · uncertalntles ,  long tlme required and 
the indicated unknown additional coot or several hundred 
t.bousand dollt1rs bov 'the 75,000 oondcmnation uerd by the 
looal courts to �1 Cc�l e.n Band of ll1se1on Indieno obviously 
nocees!U'Y to acoom l ioh the transfer or tbe Indiana from tbo 
C apitan Orenda Ind1en �•servatio�, ei&ad the ncqul e1 t1on ot a 
larse add1t1onal ar a of Indian l..nd abovo tho 160 foot r ser
voir contour ; end 

The lon t1 • roquirod end u:n.Known additional �o to the 
C ity or aoqu1r1Dd by condemnation under the right of eminent 
domain ot the left or south half from the �enter ot tho rivor 
ot tho l C 1ten Dam s1�e No. e. end or adjacent reservoir 
lands bOtb 1n r1v�te ownership ;  

It w as  do d ro er in my re ort, dat.od J\ugust a ,  1923, 
tor �r.,.osoa ot com arat1ve st.1. at.ton to vJ.ew ovt1!Ilisti.cally 
all the d1fflcult1ee, vbiYs1eal, adm1n1atrct1vo. legBl ,md ex
c ,ss1ve coat involved 1n t.ho conservation or water 1D tbe f.1 
Cap1ten Reservoir baaln, 1nce 1t was obv1oUB the?. th coot 'to 
the City or son 1eso �•r tboueenc1 gallons of consorvlns the 
water reaourcee trtbu�ary thereto end lt delivery into the 
muntc1 •l dlatr1but1Cn ayeiem· would ount to more than tw1ee 
per thousand allons 1 tbe necesaary ooat ot consarvln the 
w at.er reaourc•s ot the an i,J.ego River dralnee.• ba in ln the 

1salon reaervo1r bealn. 

ISSIOl E�ERVOIR BASIN .AHD DAll Sll' • 

The geological tormation ncountered by th• oore bor1 • 
at the 1 Capitan canyon D Sites No. 1 end 2. oonstratn•d to 
a o . r h na1v• 1nve&Jtiaat1on ot the San Dteao Rl ver csr,lon 
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r eaervoir bu1n, whloh hes abundant capcc1ty below tte 
r e  rvo1r cont.our lfSO u impound the flood ru.norf fro not Ollly 
tbe 118 equan, mtl•• ot river dra1nn e b a1n above and tributcu-y 
to tb l ca,1ian d •1�• , 'but, also th runott tro the ent1ro 
t.�1bui417 an Dleso ntver drainage basin or S?5 aquar 11•• 
whioh would 1nc de the 197 aquar mll•• ot dralnea• ba in area 
trtbUt.r'Y to the Caplten Reeervolr ot.n. 

Tb• •�o ed md lnd1caied lo loal tormat1on t \he out� 
l •t ot tb• tsslon reeeruo1r b ln, v1oln1ty the ad or the 

1 e81on ra• l• out.st din&l.7 taTorable _d d•,1ffldabl• u on 
whlch t,O found end conat.ruct. • b1ah aaonry d • 

In ord r to av 11 ot th• r• lr•d �or • o p olt7 i n  th• 
Ul ••ion r•••r'fo1r butn t. o  const.ruot., however, a d a\or1 
w at,•r onlJ up to \h• 156 root r•••rvotr cQntour, will b• aur-

tloteni
t
;! ii�:t�r�

b
�ro

1
8:i:'t��.1

r
::

1
�1: �:.r :tt::1!i J:• :1aa• ba1ln ar•• t,rt.butftl"Y t.b•r io, blob lnolud•• th draln•a• baeln e trlbuilt'1 to the l apltan roaervo1r bae1n. 

Reap•o't.fUlly, 
H. N .  S V e ,  

HN VP Hydraulio ln••r• 
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March 20 , 1931 

TO THE HONORABLE , THE MAYOR AND COMMON COUNCIL 
OF THE C ITY OF SAN DIEGO , CALIFORNIA. 

/<?  /t 

81 

Subject : San Diego River Pro ject . 3st imated co st of 
wat er product ion at  �1 Capitan and San Vi cent e 
Proj ected Reservoirs .  Resolution No . 55891. 

Gent lemen : 

Est imat es o f  co st of product ion of water at El C.apitan and San 

Vicente reservo ir sites are respectfully submitted herewith in accord

ance with your Reso lut ion No . 55891 ,  as follows : 

"That H .  N. Savage , hydraul ic engineer in charge · of 
water development , be and he is hereby authorized and 
instruct ed to meet wit h  c .  Harritt , of the La Mesa , 
Lemon Grove & Spring Valley Irrigat ion Di strict , and 
these two to  select a third engineer , the servi ces of 
the lat ter to be paid for j o intly by the city and the 
d istrict , the three thereupon to compile and submit 
to this Common Counc il estimates of the cost of pro
duction of  water at  the �1 Capitan site at  elevations 
of 140 , 160 , 197 and 235 foot contour , and at San 
Vicente site  at 160 and 250 foo t  a:, ntour elevat ions ,  
such est imate s  to  cover costs at �l Capitan by itself 
and also in conjunct ion with the San Vicente pro ject 
this data to be furnished at the earliest possible date . "  

In preparing the est imates cons ideration was given to  the net 

safe yield of the reservoirs wit h sto rage to the var ious e levat ions 

as determined by Mr . Savage and by Mr . Freeman. 



To the Honorable , the Mayor 
and Common Council -2- 3/20/31 

In d et ermining t he type of dam at �l Capitan consideration was 

given to both the arched , gravity sect ion,  masonry type , for which 

bonds were vot ed , and to t he hydraulic fill-rock embankment type as 

proposed by Mr . Freeman. Owing to the foundat ion requirement s for a 

concrete  dam and the found at ion cond itions as d isclo sed at �l Oapitan 

dams it e No . 2 by the borings , it was not considered proper t o  prepare 

estimates on the bas is of a concrete dam at �l Capitan. 

The unsat isfactory foundat ion condit ions at t he nor th abutment 

of El Capitan damsit e No . 2 introduce many uncertaint ies relative to  

t he quant ities used in the estimate s  for determining the co st of any 

type of dam at this site .  �his is  espec ially true in  connect ion with 

t he est imates of cost of the relat ive high dams . 

The re cent fiasco in connect ion with the attempted construction 

of the  San Gabr i�1 dam .  whi ch co st the Co unty of Lo s  Angel es about 

$4 , 000 , 000 , without accomplishing any benefit , resulted  from unsat is

fact ory fo undat ions which were not fully disclo sed unt il a l arge amount 

of excavation had been accomplished . 

The failure of the St . Francis dam demonstrates very clearly the 

results of the improper construction of a rel ative ly high dam on � poor 

foundat ion. 
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Est imates were prepared on the basis of hydraulic fill-rock embank

ment type of dam. There are also certain feature s even for thi s type of 

dam which _ are quest ionable , such as the foundat ion for the concret e core 

wall , the locat ion and capacity of the diversion tunnel and the requi re 

ment for lining more of t he wasteway channel t han indicated on the 

Freeman des ign , The d iversion tunne l as des igned by Freeman will not 
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handle , during construct ion, such floods as occurred in 1916 and 192 7 .  

T o  r emove all possible risk of the dam failing d�ring construct ion b y  

r easons of floods of equal size t o  those o ccurring in 1916 and 192 7 ,  

would require a tunnel capac ity much greater than provided by the tun

nel shown on the drawings and as used in preparing t hese est imates , and 

would inc rease t he cost . 

In dec id ing upon the unit cos t s  of the hydraulic earth fill

embankment required in t he construct ion of the El Capitan dam ,  consid

erat ion was given to t he scarcity of suitable material in the vicinity 

of the damsite . 

Est imates were made from drawings showing the spillway and diver

sion tunnel located on the north side of t he dam as indicated by 

Fre eman. Further invest igat ion may indicate the advisabil ity of con

struct ing the spillway and tunnel on the south side of the dam where 

b et t er foundat ion may be secured . 

In preparing the estimat es for El Capitan reservo ir and dam , con

siderat ion was given to  the area and co st of dams ite and reservo ir 

flowage lands required ,  and to t he cost of reconstruct ion of the County 

road now lo cated thru t he reservo ir sit e ,  and the co st of reconstruct ion 

of the Irrigation District ' s  flume , trestles and other wo rks in such  a 

way that t he ir future use by the District would not be interfered with.  

In considering the cost of da.msite and reservo ir flowage lands 

to  be acquired from t he Irrigat ion District , i t  was assumed that the 

nec essary lands would b e  obtained from t he District on a basis of 

mutual agreement , otherwis e  the cost  of acquiring the lands would be 

problematical .  
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In connect ion with the it ems of the cost of lands to be acquired 

from t he Irrigation District , Mr . Harr itt of this Board wishes it 

under stood that he do es  not subscr ibe to  the f igures used . 

Following is a summary of the estimat es of the co st of water pro

duct ion under the several plans cons idered .  In order that there be no 

misunderstanding in the mat ter , it has been deemed proper to ind icat e 

the co st of  water per 1000 gallons bo th in respect ive res ervo irs , and 

delivered to the City of San Diego . The co st of water ddlivered to  

t he City of  San Diego includes necessary pipe lines and filtrat ion.  

FEATURE 

Eleva- Reser-
t ion voir Duty Expended 

Contour mgd to date 

ESTIMATES 

In Reservo irs 
To per 1000 
Complet e Annual gallons 

Bl Capitan (hydraulic f ill-rock embankment d am )  

$ cl" $ cent s  
693 140 5 . 2  29 , 850 2 , 906 , 255 169 , 975  8 . 96 
713 160 7 .  0 2 9 , 850 3 , 59 6 , 352 211 ,000 8 . 26 
743 190 11.0 29 , 850 4 , 760 , 971 280 ,099 6 . 97  
750 197 11 . 6  29 , 850 4 , 980 ,403 2 93 ,367 6 . 93 
788  235 15 .0  · 29 , 850 7 , 306 , 900 429 , 259 7 . 84 

San Vicente (concre t e ,  arched gravity dam ) 

620 160 3 .0  213 , 700 2 , 202 , 250 142 , 213 12 . 9 9  

El Capitan and San Vicente ( comb ined with 72 inch pipe ) 

713 160 20 .0 243 , 550 10 , 433 , 102 671 , 160 9 . 19 
710 250 

OF COST 
At City of  
San DieBo 
per 100 
gallons 

cents 
15 . 04 
14 . 49 
11 .17 
10 . 93 
12 . 74 

10 .40 

12 . 62 

In t he event that the above El Capitan and San Vi cente comb ination 

development were made th ere will be  a material decrease in the subsurface 

water supply available in the �l Monte area now deve loped and being used 

by the Irrigation District ; also a decrease in the available subsurface 

supply of the Lakesi de and Riverview areas now developed and being used 
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by the City . The total decrease would amount to about 5 million gallons 

daily. 

Submitted herewith are 7 detail estimates from vrhich the above 

summary was compiled , also drawings used  for est ima t ing purpos e s ,  of 

El Cap itan reservoir dam to sdlore water to elevat ion 713 , 750 and 788 , 

re servoir cont our 160 , 197 and 235 respect ively ; and of San Vicente 

reservo ir dam to elevat ion 635 and 720 , re servoir  contours 175 and 260 

respect ively. 

.Enc losures 
Drawings ( 30 )  
Costs (7 ) 
Pho tographs ( 3 )  

/p 

Respe ctfully submit ted , 

H.  N.  Savage ( Signed ) 
H .  N .  Savage 

Hydrauli c  .tmBine er in Charge 
Bureau of Water Development 

City of San Diego 

c .  Harritt (Signed )  
c. Harritt  

General Manager 
La Mesa , Lemon Grove and 

Spring Valley Irr igation District 

Ge orge Cromwell (Signed ) 
George Cromwell 

Consul ting _ .lmgin eer 
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.o THE HOl O ADLE • TH£ A 'OB AND C01W02l COUHCIL 
OF Tl Cli'l OF Sf. J DIEGO , C LI QR II • 

alb� eot : sen Dlego Rlver roJ ct,. Capitan, 
San V1cent.e end 1aa1on J osonotr D•lne. 
CO?Gparat,lve ooat or watter dev•lo ant.. 

ppl entln& the report wbmlt.t d by t.h• Board ot 1n••r• 

1n aooerdenc• wlth {ieaolutlon No. 55891 . wherein t.h•Y atv ee\l at.•• 

o� th• ooe� ot prOd\tc\ton ot wat r 1D •l capltan and San V1c te 
r•a•rvolra end the coat. ot th• wat dell ver-d to the City ot sen 

D1• o. th♦ 1ame ethod or obt.atntn t.be •at.la ed coa1. or th• 

proctuot.lon ot wet.er baa bNn applied t,o 1aalon reaervolr develop• 

IMllt , wlt.b t.h• tollo l · c parat-tv r eult.• : 

leva- neeer• 
-ttlon 'fotr-

l C plt . (hydr 

&91 1,0 ts.a 
?11 180 1.0 
?48 liO 11.0 

11, 11.0 aats lG.O 

-
f - tn 81Ut',l,Otq 

to tlll•ro 

,850 t906, OS 169, ? 
9 ,660 S,&90,858 11,000 

,a,o 4,'fe<>,971 180,099 n.aeo ,,,ao,403 a,�. ? 
• 50 ?,ac>G,900 • 9,289 

o�• etnt.• 
a., 1e.o.t 
8.26 1,., ·" 11.1, 
o.,a 10.95 '·°' .,. 



..... .,, rwor end co on Couno1l S/28/31 

To dellver wat r up to net aero yleld ot 11.6  m111lo.n aallone 

dally tro El cap1'tian r e•"o1r t,o the Clt,y of san Dleeo will re• 

,plre t.ho coru1\ruct1on Of about. O mile• � 36 inch plp lln• \o 
oonn•ctr El CaJlt,an reoervo1r wlt.h tho •><lettns L&k.ealde•untv.ratty 

Hfd&)lta pipe line.. l11t,lmated oos\ ab� 460,000. 

To deliver a n•� •at ylold ot 15 mllllon gallon• daily •111 

uJ;t,lm�t.•lY requlr , 1n eddltion t,o \he �ove, the conatruot.1on or a 

e.cond pipe lln• con•11tilna ot 25 mllea of 30 lnoh plp• conneotlns El 
caplt.an neorvo!r to \be Clty or s Dlego, oost. ebO\lt. G1.01a, 12&; 

end add1t1on"1 tll\er pl i., est-111�•d coat a\Jou.t. 71,4'50; tot.al 

•art.luted co.et. about 1,610,6?6. 

1 I $1 I I - .J'E.A'l'UBE 

Elev.- Reeor• 
\l volr l)\&t.7 bpcded 
• QlntcM NO , H dllt.1 

- In llo.am::mltl 
'l'O 

sa11 Vloeme (oonor••• arched er vlt.y d ) 
Olllh OU\• 

e,oo 1eo a.o 111,,00 a,ao2,noo , ,213 1,2.99 1a.40 

o dell ver wa\er tr sen Vlo t.e r•••rvolr t.o the ou.7 of San 

Plaao wlll require the carun.ruc�lon ot Gbw' 4 •11•• of 1nob plpe 

uni• rel\y Hel ta pipe line. 

to 4e11Y r •••r tr 

it ln'•" ot•4 wl�h a f 

l C•fl\ d �en Vlo �- r•••n lre, 

pl e lift•� \0 'Yi• Ctt.y ot San <> 

wl11 requtro t.bt oon1tru l Of J.•l/; 1111•• ot ln lp llne 
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ua,or and Cormnon Council 8/23/�l 

oomec�lns the 12 I.nob plpe lln• �o t.he oalet.lft6 Lekoa1d �un1verelty 

Holgbta plp lln•, end ot a aecond plp llne cone1atlna ot 18-1/2 mlles 

or 36 lnoh plv• trom the 72 lnoh plp• llne to tho C1ty or San Dlt o, 

ea,t,lasated cost �t 1.150,000. Addl�ton filter pl.-it, e8t1mat.ed 

coat- abOU\ lM,550. Tot 1 eat.1mat.ed Octet. about. 11,28',6!50. 

-----------------------------·-
- - . _JHif;(Uc'l cs .OE Q2SI • _ At t1t1 or 

leva- R•••r- ID 59A!IY2lt ____ 3M Ri•ao 
t,lon •olr Dut7 Expended To per 1000 per 1000 
• I .. � .PPJ\\.!laC ryd,__t11.:0::-::a.=a1a:i•....._, -...i<cue�eui:e,,ili111.1t.utL.. .. --�Anlm�tM11:l1.i1,_--.:Sl1-..l�Mu-.• ....JSilllalltl9Dwal __ _ 

tealon <ooacrete, arehGd sravlt7 4 ) 

MO 11e a.o so,ooo ,oa4,61G 
190 146 12.2 59,180 !,'1'2,MO 
400 156 10.0 89,120 ,,100,221 

120,168 
810,020 
8Z0,'107 

tnt,e 
8.'11 
e.oa ,.22 

To llY r wit.er trca Ml ton reeervo1r coru,tnicted 1D 8'.0re 

•-'•r to olevatlon 360, res rvolr contour 116, to t.h• c1t7 or s 

Dt. o, t.bna t.h• exlet L eeld U'nlv r•lt.y Holcbt.• JlP• llne, w111 

r q\llr only th• lnat,allatlon ot a pw.,p1n pl �. �1 at.ad at 

uout 83,000• 

••�or to •l " t.ton SiO, r ••rvotr oont.our 146, to the cu,y or s 
l>lesc>, t,llni t,be oxlat-1.D Lek•al4 trnlverel \7 H 1 ta plp• lln • will 

aieo raqulr• onJ.y th• tnnal1ot1on ot • f pl.nu pl ,. but ot l er 

oapaolt.y, e •t.1• t-ed on out. 40,260. 

0 4e11Yor one•h•lt ot \be water tro Ulaal reNrvolr conat.ruc• 

ted to et.ore •at.er t.o •1•• 10n 400, r••"ot.r cont.our 156, t.o t.b.e 

C1t7 ot 6i,/ Dl•so b7 raYlt7 t.o Nrr• t.ha-\ on.tou or tb• C1t.y bel 
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• yor o.nd Oo:.noon tountil 

36 inch pl•• ltne, a.5 mllee or 84 tncb pipe line, 1000 feet. or tunnel, 

and additional tll�•r plent :  est,1oa\ed cost ot p1po llnea end iunn 1 

about. $646,075, ••�lm i•d oo� or ti lt.er plan� about 77.625. to 

d•l1\PGT the r«'l 1n1na halt or the at.er t.bru 1-ho exl�lna Lekeold•• 

Univ relt.y neishte pip• lln• t.o Unlvora11,y He1ahts reaorvolr 111 re• 

qu1r• tbe ln �alletton or pwaplng pl �. estimated cost aboui 

231000• Tot.al eat.lme�ed coat about 747,500. 

ihe abOv• et.at enta are lndlcat.t.ve ot the rolat.lv merlt.e or 
t.be t.hr•• reaervolr beelne an a baste or t.he expenditures requ1red to 

develoi �h• res rvolrs end �eltv r ihe t•r io the c1iy or s Dle o 

t.bru the pre,en� t c111tlee ln.aotor ae prAc\1c bl•• 

I� 1• eoonom1c lly 1.mprao\lcable to conet,ruot. !q'4raull c till

rock b ent, type or d ,st, tl Caplt.an t.o at.or• a1.er e:t, flret only 

t.o lev t.on ?15• Naervo1r contour 100, n•t. •at dllt7 about. 7 lllon 

gallon d t ly, l. er to r t e d to ore ter to •l•v \1 n 

'143, re---·""'lr con�O\U' 190. n•t • • dut • ut 11  mlllton · a11one 

dally. It t.ld dem at .  1 Ce.pit, er coztat.ruot d to at.or w t.r "-O 

•l••aison ?t$, r rvolr oontour 1901 tb• cost., lncludS Pl • lln• \o 

c c\ wlt-b th axletln L e tde•Unlv rsl ty Htl t.e plp line• would 

b• t>Out, 5,220,911, whlcb ould requlr• an addit.1 l bOnd 1e"'1•• 

st.udl' ot th co ot power tor 1n h 1 •ton r• rvolr 

oonat,ruct.ed t.o at,ON .., ... c...-..r t.o eleY :t,ton O • re nolr cont.our 11 , 

et eat• duty •llllon llone da1 1J, b on \b• runott of the 

�rlo4 tr 1683-84 t 1 21-22, • ter 4ellvered io Uni¥ relty 

Re1Ght tlltor pl � ln hfl'llllllo'II ' about. ntn• l• re cb or t,b• 

dat.1 :ln L lde-\1n1¥ r l t 1 t.a pt line, • th t, 

A l ot 73 r 1 d tor etf'l lencsy, w r 
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llayot' and Common counc11 

range tro 1n1mum or bout a,ooo to a mu! or Gbont. 11,000. 

SUlmilttttd herewith ere '1.hree dot.S.l • t.l,:1�•• ot tJle cos� ot 
t tss1on roaorvotr deValopmeni pr•pared on th& • o bcsle •• �ho pr .. 

p•red by till• ll ard ot hl!ln ere ln eetlrnat.106 t.b• ooat ot prod�ct.lon 

ot wat.ar at JU. C aplt.an and sen Vicent resonoira, aicso drPinae upon 

wlllch t.he .t-1 at.ea were b• tor t••lon renrvo1r d • 
i I 

, ntm/p 
oloaur 

g�4:1nKs �;! 

H. N. Savaae, 
H)'dr le ln r. 
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s nxvsn PR J �1', 

Iii,· t'llul.1o 1111-,,-00.k v-uwc.w nt dcm, to atore wt\tor o leY -
tiGl1 ?03, r M'olr oontour 1601 o � 01ty 66,000 aare �•ot; a.ren 
1 ,000 ar e; not o o U"ty 6 mlll1on llona <111111'• 

...-......-.......... "� !:-0 DA�8 

Purohn ot n ·a o lan4 1.n pri to o rUhlp 660 c:r s 

old t 1eder 1 Gov · n  tor 19 1.t oro 1n c piton 
Or • In�1cm Roo rvo.t1on l o aoro 1n CloTolAnd 
Botlo 1 r at 

Ri t of for r rTo1r 
Depo.r nt of tho Int ri.or 

S l ,  8 

0 

11> e;rnnto4 b7 Su r 1 or ot 
ttonol Pai-oat av.a aorea ______ o_ 

l ,000 

lo) 
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�or 81J:J lM4 o:t rJeh of q "oqu1r. � hom th 
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Octobex _23..,___ l9,3..Q__, 

TO  TEE HOUOR.ABLE , TI-ul: MAYOR Al-ID COMUOU COUUCIL 
OF T·� C ITY OF SAU DIEGO , CALIFORUIA. 

Subj ect : City of San Diego , California , addit i onal wat er 
development of the San Diego River-Rec ommendat i ons . 

3-entl eme n :  

I n  compl iance with your Resolut ion  no . 51772 reading as  follows : 

"That H.  n. Savage , Hydraul ic  Engineer i n  charge of 
Water  Devel opment , be  and he i s  hereby author ized and 
directed to  file  at his  ·ear l i e s t  convenience  his  recommenda
t i ons regarding future water development on the San Dfego 
River ;  including in h i s  recommendat ion the s it e  ·for the 
f ir st dam on thi s  riv e r ,  and hi s views on how the proj e c t  
should b e  financed ; either by t ransferring ex i s t ing bond 
funds or the i s suance  of new bonds ; as  sugge sted by Council
man Lou i s  C .  1-Iaire , under dat e of  October 1 4th, 1929 . 11 

it  i s  now deemed t imely t o  report my conclusi ons and t o  make spe c ific  

re comrGendat i ons for  the c onstruc tion of  additional wat er devel opment 

works on the San Diego River .  

HISTORICAL 

During my employment as  Hydrauli c  Engineer t o  the City of San 

Diego  f r om July 2 ,  1917 t o  August 8 ,  1923 , in  addit ion to  designing 

and construct fng the Lower Otay Dam, I conceived and accompl i shed 

the acqu i s i t i on of  ne c e s sar y right s of way fr om the U . S . Land Off i ce 

f o r  r e s ervo i r s , dams and c ondu i t s  and accompl i shed the cons truc t ion  

and c omplet ion  of the :Barr e t t  lle&ervoir Dam, and pr oj e ct e d ,  deo i gned 

and ad-vanced th€ Eorcns. Re s ervoir Dam and Spillway and Safe Duty 
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enlargement up to  the t ime of-'·-my--s.c-P,P....;;..-.. \.1.:.JZ_;from- the C i ty ' s  servi c e  

August 8 ,  1923 , and init iated and accompJ.isb.ed,...:f'.r-o:rL savings from 

funds p rov ided for  operati0n and maint enance of the Water Development 

Syst em , without appropr iat ion or nlloco. tion of addit i onal funds there

f0r , a c ompr€h-€ns..i:v-G re se.arch , survey , o.ssembly ,  compilation ,  .'.lnd 

det e:.rmina.t ion  of all the wut cr r e s our ces  in Sa.n Die go · Co.u.n;t,y .a.nd...J),d---
j 0cent thereto  on the north and south , tributary to  the City of  Sa.n 

Di ego , and compiled o. comple:.tG rep ort a.nd recommenda.t i ons for the 

orderly devel opment by the lfunicipo.l ity  of a.dditi ono.l wat Gr supply  

then urgently required , and f iled  a c omplete  report of  over eight 

hundred pa.ges thereon , da.t ed August 8 ,  1923 , a.ddre s5ed t o  the 

Honorn.bl e ,  the Mo.yor and Corrnnon Council of the City  of Sc.n Di ego . 

My f indings and conclus ions were that thG conservat ive net safe 

duty of a.vailabl e water in San Diego River drainage be.sin a.rea , 375 

square mil es , tributary to  and above  the hli ssien reservoir basin  

would be at  leas t  twelve and one-h�lf mill i on gall ons a. da.y and th�t 

the p�obable net  safe duty would be seventeen and one -half million  

gn.l l ons c. day. 

My recommendat i ons were th�t the City of San Diego proceed nt 

the e�rl iest  p os sible l e gal p�rmi s sibl e d�te to  cons erve all the 

QVailQbl e wnt e r  of the Snn Diego River dr� inage basin  by me�ns of a 

r e s Grvoir  above and adj acent t o  tha head of the lii s si on Gorge , and a 

gr2,vity p ipe l ine thcrGfrom t o  n. conne c t i on wi th the Munic ipo.l dis

tribution sys tem. 

Periding the availability ,  t o  the City of S�n Diego , of tho San 

D i G go River water res ources  f or c ons €rvat i o n ,  my rec ommendat ion was 

that the Barrett  dam b� he ightened about seventy-f ivG feet , suffi

c ient to  c ons erve thG t o ta.l nddit i onnl w�t er supply nvnilabl e from 

the tributary drninage bas in,  and thereby se cure u t otal net safe 

dut y of about t en mill i on gallons of watGr a day from thi s  reservo i r . 
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Inc ident t o  my scpc.r<'..t ion  fror:_ thG City  of S::-.n Di G go ' s  serv i c e , 

A t 8 1 o
r

J 1 -- · l'. gu S , - 7 c. _, , l.:.r • John Ripley ?rc cn�n, Consult ing Engineer of  

t i go. t i o n ,  dGt Grminn.t ion  c.nd rcc ornr.:c 1�dat i o n  to  the: City of SGn Diq;o 

T f o r  thG co nsGrvati on of �dditi onnl wnt cr  supply . 

:Mr . Fre.13mnn h2. s bee:n for :-i1a.ny ye:ur s rccogniz;cd n.s onG cf  the 

mo s t  out stc. nding ,  highly q uc,J if i 0 d ,  br oadly c.nd r6sponsi bly cxpcr

ier.. c Gd  �nd mos t  eff i c i ent bydrn.ul ic  engineers in the TTorld . He hus 

been off i cinlly employed and t o n ln.r[G ext ent has dominated the 

d e s i gn c::.nd 1 2..yout of mc..ny uf t:1e r,1O5t r.o"table munic ipc.l wat er supply 

pr�j e c t s  in America . 

Mr . Fr e eman , o..ft er a c omprGl:GnsivG  inv c s t i i;c.t i o n ,  survey 2.nd 

study of  thG wat er  re s ourc e s  tributary t o  the City  of  So..n Di e go ,which 

c ont inued ovGr � p er iod uppro�ching o.. year , rGportcd his  specific  

c oncurrGnce with my findings 1:;.nd c onclusi ons and r c c ommcr..dn.t i ons for  

thG ut il izat i on and conscrvc.t i on of the s�n DiGgo River  vat e r  r e 

sources  i n  the Mission  rtc scrvoir B2.si n .  :rrc , however , arapl if ied my 

study of net safe duty of -r:c.. t cr t•J be rr;_a.dc c..va.ilc.blc by the c onstruc 

t i on  ·t f the Mission  Re:s 0::::-voi r D:.:i.:T. c:.-:1d his iin G s t i gu t i ons j u 5 t ify a 

c onclu s i on that the nat  5afe dut y of the r s s 6rvoir  ba s i n ,  if util i z ed 

up t o  el evo. t i on  400 , r e s Grvo ir cont our 1 56 s  would bG. f iftGen mill ion 

gall on s per do.y , which i s  midway betwe en my com, ervativ e  net safe  

duty  o.nd my probcble net  s�fe  duty .  

lTARRAT IVE 

Upon my re turn and re 5ump t i on o f  dut i6 s as Hydraulic Enginee r  t �  

the C i ty of San Diego , .July 2 ,  1928 9 I found thG f oll. 0wing '.)U t stc..nd

ing c ondi t i ons c onfront inG the City of  San Di ego ' &  wat er supply : 
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Th.'.". t no c:.ddi t i orn::.l v1c,tGr hc.d. bE.e:. .· :· -�- :r:=-rve;d by the; construe t ion 

of r s:: se;rvo ir s s ince my report a.ad rce-o:'JIL1C;.J:1d:lt iom, de. t ed August 8 9 

1923 , c.l though the populc,t iOi.l of the; C i ty h::-.d gr 132. t l y  incr Go.&od . 

That thG C i t y  of S�n Diego u�s dcpcndGnt for i t s  v�t Gr supply 

from the C o t t o nwooC-:.-Otc�y intzrc onne;cte;d reservo irs on the s ingl e Ot2..y 

R::.. E> c rv o i r -S.::.n !l i G go pip-?. l ine: , s ixt een mil eo s  of which wn.s p rv..ct icc.lly 

�orn out wo oden st�vc �ipe c.nd u�s not only se;r i ously undGpcndc.bl G ,  

but for  sevGrc.l yc�r s pre;v i ous had not been  dc Gmed safa  t o  axpo5G  to  

; v 0n  thG stnt ic wate r  �rc ssur c hec.d in  thG Ot�y Rc & Grvo ir , with the 

c onsequent rc s t r i ct ioa of i t s  c.::.rrying c�p�city to the City of B�n 

:) iq�o . 

Tl1G pipe nc.5 sup::_:)Ortcd on fo:c ty-one \'!oodcn t r � s t lc G ,  s 0Y.1c of 

them r�l�t ivcly hi�1 and c.11 Gubj cct  to dc5truc tion by f ire . The 

:pipG \'I C. S  c.l s o  installed n.�1d be ing opcl'<-'-t cd tl1r oug:i.1 four tunnels , 

c.ggregnt ing a total tcngth of c.bout 0110 end one -third  mil e s , the 

mn.j or p o r t i on of vvhi ch v12.s unl incci .:-.nd. subj c c t  to fre quent f�\ll ing 

r o of c.nd caving s id� s ,  c.nd further e;xpo scd  to eruincnt danger of mc.j or 

.fa.l l. i n g  r o of 2.nd c::wing sidG $ � ·ahi ch continuously thrG2.tenod t o  put 

tl1c p ipe  l ine out of c omni s i.:, ion :.:or \"/Gcl: 5 . 

ThG $4-0 0 , 000 pip: l ine: boncl i s sue r1l1ifh t l1e e:lcctors c.uthor i z cd,  

before I s ep2.rc..ted fr on the C i t y ' �  c,e;rvi c E. ,  hc.d , in pl::--.cs of being 

�xpe:ndsd in re:p l�c ing the rno 5t def e c t ive port i ons of thG wooden st�vc 

p ipG l i ne , bce::n t rnnsf e; rr .:d c.nd usGcl c l G CYlhcrG , 

Choll�s Ee i&,1t 5 s t.:i.n( by re  sc :cvo ir ,  st orne:;e: co.p:--, ci t y  nine ty mil -

1 i on gc..llons , ,11.1il..::  ov.ffi cicnt f or tl�irty d2..�•5 r.1Unicipc..l i.7r.t er c on-

6Ur,1pt i oi.1 for tl:c p oj_,)ulc. tion r,llcn it rro.s c onstructed. in 1900 , \7C'.S 

b,..,_,rcly suff ic ici.1t for :f our dn.ys '  c onsur.1pt i on July 2 ,  1920 , n.;.1d the 

Ci t y  uas dcpcndcnt lc..rgc ly for  i t s  dome stic  u�t cr supply �nd fire  

p1�ot e: ct i on upon t:1c d.cfccti  VG ;.·,oodcm otc.vc  pipe l ine r.nd insuffi-

97 



-· ·-
,. ,I ,•. ,98 

Co115cq_uc11tly tl1e; h1portc,;1cc  of tl1c i:.r.:1aC:i�t c co:1struct ion  of 2.n 

.:.,clcclu.:', t c. cc..:;;c. c i t y  c. e: }.Jcnd.:::.blc p iJc l ine fr on· the Loue;r 0tc,y Reservo i r  

t o  t:1c City o f  S::, n :Ji c go ,  c-.lE, o  cnlo.rgc.1cnt of CllolL:.s He ight s RGS Gr-

v o ir cc-,pc:::.c it y Y/C..5 pc:.rc.r.1ou:.1t . 

The C i t y  of Sc..11 Di ego ' s  r icl1t t o  c onse:.rvc the ·:12.t ers of  the San 

� i c co �i�:r drc.inc.gG b�s in u�s in�olved in obv i ously lengthy l i t iga

� i o n  �nd thG a.vuil�bility f or the City of S�n Diego ' s  �se of the 

... :urrn.y R a s .;:;rvoir  vms very doubtful . Thcrc:for.:; 9 the c onstruc t i o n  of 

::.:1 i nd.cpGndcnt pipe l ine , of c..dc(lt,::,t c sizc 9 fr om thG LoHGr 0tn.y 

::lc E, Grvoir t o  tl1c Ci ty of S2.11 :Ji c �o npd. the Gnlc.rgc,nGnt of t��G Cholla.5 

�:e ight s st2.ndby r c s crvoir uc,s rc co ramcndcd which resulted ,  ::f t cr one 

un&uc c c ssful b onc.1 ele c t i on Mc.rch 9 ,  1 929 , in bonds being o.uthor i z e: d  

�y the �lG ctors  July  1 6 ,  1929 , f or the cons truc t i on o f  the: pipe  l ine  

.,w:'.:. of  t:1c C:1011..-•,s �-�c. ie,b.ts  :c c s --:r: o ir cnl<'..r c;euc"1t . 

The Suprerac Court of the Stnt a of C�l iforni� , on June 20 , 1929 , 

for  the s e c ond t i□c c onf irnc d the de c i s i on of the Superior Court  in 

cr�nt i�g the City of S�n Die go the pc..rc.raount r id1t t o  the uc..t C:.r G of 

t}1c Si"'.:1 Die co :;;u vcr drc.inc.cc bc-,si n ,  both ;:,urf0ce ;'..r:cl subr:iurfc..cc , 

�hi ch dec ision  wc.s far -reaching in effect  upon the c c ononicc.l dG7Gl 

opra�nt o f  nddit i onnl w�t cr  supply f or the City  of Sen Diego ,  includ

ing s tc..ndby r C:. u�rvoir r cquircr,1-:nt :::i c:,nd devi2l opme;nt of Sc.n Di e:.go Hi vcr  

r e s ourc e s .  The Irriga.t i on :9istrict , o n  July 28 , 1930 , f iled  vlith thG 

Cuprcme Court of thG United Stc.t c s  �n appl ic�t ion for c. writ  of  r e 

v i ew of tl1G dec i s ion of th.: Supr Gi'ilG C ourt of thc St.:::.tG  of Cc.l ifornia . 

In vi ew of the :pc..ramount n�t -.:;r  C:.c c i s ion of :thG Supreme C ourt of 

the Stc.t c of C�lif orni� , in fc.vor of the City of San Diego , it  hGs  

bc cm ,. t 1iought pr op c: r t o  cJ.0fc1� the cnlc..rgcn.:mt of Choll0s He ight s 

r e s erv o ir  unt il the full effect  of the Court of l1i5he st  jur i sdic -
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t i on ' s  f ii.10.l c:E c i s ion  r t.: c;c.rC:. inc S.:�n Dil3Q;O �iver Y12.t E:r  r e: s ourc e s  

should become eff e c t iv e .  

The Supreme Court ol the Uni t sd �t�t c s  on October 13 s 1930 ,  r6-

fus�d to  rEv i cw the de cision of  t:1c Supreme Court of  the Stc.t e of 

c .-:l i f ornic'. .:-.ncl tll::rcby c o;nplc.t (;ly tcrr.1in2.t Gd the Pcrc:.mount Yfat Gr  

.?..iG,,.'1.t s Cc.sc in  f;::.vor of  ·i;hc City of S.:-.n Die:  go , 2.nd m,.".dc it  1 egnl for 

thG C i t y  t o  fully devel op en� utilizG  �11 the u�tcr ra sources  of the 

Tl1e L:--. :i.:c ::,c. ,  Lenon Gr ove t":. 3)ri11c Vo.llcy Irr iGc.t i on· District  l10.::. 

fc- :ca:-.lly :::.c.�vi :::.;:;c.l t:1c C i ty of s.-,,i1 :.Ji -: e:;o , '.Jy r c 5olut i o n ,  d.::t cd Oct ober  

14 ,  1930 , of i t�  uill ingncss  t o  U5C 

j o intly i t 5  � �urrc..y Tic,E. ;:;r-: oir  011 t e rns f.:-.ir 2..l ilcc to cc.ch the City  of 

22 , 19 30 ,  :i.:-.s off crcd. t c trc..�1s:f cr to the City  t�10 a.bout four hundr€d 

tllirty-fcur .'.'.crcs of l<'..nd , v1�1ich it ouns in :Mi r:. s ion i1c r:. crvoir 3c'.. & in 

bcl oTI ( l �vc..t ion  400 9 reservoir c ont our 1 56 ,  ct c. pr ice  not t o  exc e ed 

tl-1.:-.t t o  be  pc.id by t:i.1c City for simil..::.r ,:..dj c.cGnt l a.n0.s . 

Yurr�y RGGGrvoir is nc.,::,,rly 011-: hur:drcd fce:t  higher in clcvc.t ion  

th�n the City  0f Sc.n �icgc ' s  Choll�s �c i�1t s s t�ndby reserv o ir .  The 

capt'.c i t y  of 1.:urrr.y �Gsc:cv oir  i s  t,;/0 billion  g�llon5 9 uhi ch i 5  raor e  

th�n tr iple th� c2.p� c i t y  d� e�(d rc�uircd f or tha proj c ct Gd cnlnrgc-

scr,- c by 6r2..v i ty  the fr'. &t  dcvcl o:9ing l1i chcr 2.rc2.::. v1i thin 2.nd cdj 2.cent 

to tl1c.. C i ty of S2.n Di e  co 0:.1 t�1-.: c r,5t 9 Y1llich c8.nnot bt3  served. oy 

c;r.-..-.0 i ty  from Chol lc.s Ii:c ig:1t s rc:::,crv o ir .  

Ir.L�1cdi,'.',t cly  upo:.1 my rctt�r:.1 c.ncl rc suL1pt io:.1 of rcs:_)onsiblc dut ie s 

pipe l ine: -rr2.s very iJ.C'..t crin.lly :s trcngthcne;d throughout it:s  l cngt�1 . 

The; tunn e l s  YIC r f;  r..11 clc.:::.rcd  out � dcfc ct iv t...  t im'.Jcr ines nc.s rcpc..ircd 
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c..nd every pr ec�ut ion  �c.G t�kcn t o  in sur , · t�- rcc. sonc..bly safe opcrn

t ion  r.nc"'.. ,·.1t."..int crn:mcc in scr:icc  '.)f the f ir ct r.12..in p ipe:. l ine ui1t i l  

the s e c ond- Otc..y H.c::icrvoir -sc�n DicCT0 1i12,L1 y ipc  l ine c oulc� b e  cor.1pl c t cd 

�nd put int o  s cr7ic c .  

The ncYr s e c ond m2.i11 pi_p c  l in..:. ? i1ov1 prc::.cti cc.lly completed. ,  i s  

support ed on c oncr e t e  picr5 ? 61d the tunnel &  through \7hich i t  pnssc s 

urG all l ined i7ith r:1ns onry , the fl o or r,  of c oncrete  c..nd the roof c.nd 

5 id e: s  of ccmei.1t guai  t c  rcinforc0d ;  ther efor e 9 interrup t i on of se3r

vicc  is  no  longer t o  b0 fee.red ? nor l ikely. The cap�city of the new 

p ip e  1 inc vJill  be upnc-.rds of onc G c..ncl. ['. hc..lf �5 much c.s the f irst  

pipe  l ine . The f irst  m8.in p ip e l ine , due t o  the ext ensive 5trcngth

ening throughout i t s  length , u1t'.y be  kept in r:,crvi cG  unt il o.cldit i onc.1 

m:1.tcr supply cc..a be  c ons erved .:--�nc1- br ought in  from the Sc..n Di ego Ri vcr 

re source s .  

AC::.d.iti o;.12,.l L.n- � s t i g.:-.ti o ;.1 c..:1c°!.. &tucli G S  ,.12.C:c by me dur ing the pc.st 

tuo y�c..rs ,  c..nt cons idcr�t ion of I� . Frc cD8.n ' s report , hc..�c strcngth

onE.<l my c onclusi o ns c..G to the c..c.lvi sc..bil ity of c om, truc ting r.:. r,1.:. & onry 

clc.m a.t thG hcc.d. of Mi si:.i ol1 Gorge ; the dc'.I.1 to  be  clc :::, i gnccl for con

s truc t i on t o  succc s G iv c  hc iG!lt r, a.s fund5 c.r c rnc.dG avc..ilnbl c ,  by 

t rc.nsf c r from cxi 6t ing bond fund s ,  c.nc.1. t o  be ul t inmt cly compl e t ed t o  

impound wn.te;r t o  elcvo.tion 40 0 \7hi ch i s  1 56 f e et c.bo--1c strc2.JTI bcd 

r G s crv oir  c ont our 1 56 . All of the:. ,.--18.t Gr imp oundE.d in the reserv o ir 

maY be del ivered by gruvity  t o  the City  tistribut i o n  &ystcm.  

Thu c onservat ion and co..rryinG of nclcli ti  ona.l ,;m t er fr  or.1 the un

r G gulat ed discharge of thG S�n Di ego RivGr t o  thG City  of San 

]) i cgo ' & distribut ion sy& tcm , vrhich c0m bG accompl ished qui ckly o..nd 

6 c onomicnlly ,:,.ft c r  funcls <'..re ac..cle n.vc.ilc.bl G , t o ge ther with the now 

dcpendc.blG  5 crvi cc  throuch the new pipe l ine from the Loner Otn.y 

r c s cr� oir s suppl cacnted  by tc�s on�bly cl cpcndcblG s ervice from the 

1 00 
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TTo odcn s t�vo p ip e  l ine , uill s erve t o  pos �?onc the requirc□cnt for  

,-1hcn the Jviurro.y Rcs cr,- o ir i s  utilized for st [',ndby st crc.gc there Y! ill 

be no r GquirG�1cnt for the -.rcry ;·,1':'.. t er  i.'.:'..l c:1l[',rgG1 cnt of  Choll2..s Ik ight s 

?..c s crv o ir . 

Thc rcfo�c c  9 in  ·,;ic..-r cf the :_).:'..r2.nount import2.ncc  of hu&bQ.�1c".. ing 

['..11  C ity func_s c.ncl o..v ci{' .. inG tl1c nc ccssi  ty for  [',Uthoriz ing raorc 1)oncl 

funds , it i G  dccael not nC�i s2.bl c  to  ut ilize  the b ond funds [',Uthor

izcC: :fo r  tl�c Gnlc..rcc,.1,.:nt of Cho llc.s Ik ic;ht s s t2.n<.lby re r.,ervc ir ? but 

inst ec-.. cl t o  u::; c the fv.nc.ls , if it plcuscr.,  tl1 .: offi c i2.l s ancl electors  

t c  do G o ,  for  the succe s s ive  c onscrvc..t i on nnd c�rrying of ��dit i oncl 

'lii":' .. t c r  supply from the: Sc1.n DiGgo Ri v c r  r c. s o urccG  into the City of  

S;:,,n D i e go . Owine; t o  the dGpcnclo.bil i ty  a.nL� the c o.ri1pc.r�ti-;cly short 

l ength of  the pipG l ine from the Mis s i on r e s ervoir  t o  thG Ci ty,  

funds spGnt on  the c :ms truct i on c-f the Mis r., ion  RG s0rvoir  Yr ill  n.ccom

pl i sh the SC',raG service  end pro t e c t ion t o  the City  as if expended on  

the cnl�rgcr,icnt of  Chollc'..5 He ic;ht s Re  scrv o ir . 

1Tl.HTCIPAL WA:..--.::B COlTSUliPT IOlT 

The avcr['..GC dnily delivery of uc..t cr fr ora the City of 82.n Diego ' &  

r c s 0urc c s incrc 2. s cc.� fron one uill i on 0['..ll ons in 1902 t o  4. 5 mil l i on 

c;c..llons in 1910 9 t o  1 0 . 1  ;·.1ill i on gc..llons in 1920 , ,:mt .. t o  13 . 4  :i;1il

lion  gr'..l l on5 in  1925 .  It  i s  c G t ir.1-:'.t ccl th[',t the o..vcr2,GC clc:.ily con

sumpt ion \7ill  �)C 17 1·,1ill i ·.,n gc.ll ons in 1930 . 

The r,10.x imu,.1 c"..c-,,ily c:clivcry of Ymt cr fror.1 t::.10 City  of  Sc..11 Di ego ' s  

rc s .Jur c c r:,  incrc.. c. s.::.cl from 1 5  mill i on c2 .. l lo�10 ln 1920 t o  21 . 4  million 

gc.ll on5 in  1925 , t o  28 . 4  r:iill i on g,:'.,llonr, Jti_ly 14 9 1930 9 fr ora ,-,:1i ch 

it i 5  inc.Uc 2. t c d  t�1:-.. t the: r�c eel c rn.t ine; unnuc .. l rc c�uir Gl1cnt for  the d0:

l i v0:ry of ,;10.. t er fr  or.1 the C i t y '  5 r e s ource; s :ma.y c.mount to over t € n  bil

l i on gc.ll ons in 1940 ;  the avcrr .. gG  d[', ily rcquirernGnt t o  thirty mil l ion 

1 01 
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ItITJlTICIPAL :i)3V?.:,I,OP::ill:D AVAIL.A.BL:.:: ,7AT::JR SUPPLY 

The C i t y ' s  davcl opcd net  sc:.f c  duty of reservoir u�t c r  i s :  

From the s�n Di cguit o Riv �r  Pro j e c t  - 3 mill i on gallon5 2, da.y ; 

Frora the Uor enn ,  Berrett  enc: Otay int erconne cted res Grvo irs -

about ten mil l i on g::-.llcnG � tl['.y, which � ill be increased by upwc:.rds 

of enc mil l i on g::-.ll ons c. c�2.y ,;1henevcr the recently very JI1..:.teria.lly 

cnlz.rgcc: :Mor 0rn1 r c o ervoir is f illct� f1�om floe( runoff . 

Th.s City  of 8.:'..n :!)iego h,-.r:. bce ;.1 c.cl:i rndci.1t for three  yoar G ,  for 

sufficient w2.t c r  for  its  c1..�. i1y coni:,umpt ion , up :m 2.C:cliti onc. l Gl":lGr

gency TI2.t cr punpcc: fr or.1 the sub-surfc.cc Hc'..t cr-bc2.ring s c.nc. s in tho 

S2,n Diego Rive r  Vc-.ll e;y o,t Lc:.k c & ic:c , Ri-, ..:rvicw anc: :Mi s s i on V.:-.J. ley,  

v.rhi ch hc.s <'.mountc<.: t o  c:. C:r'.il:r :--.-;crc.gc of e,bout thr e e  raill i on gc.llons 

of r1,:-..t .:.r (:ur iag the c::-.,1.:nt:.:'..r yco.r 5 1929 ,--..rn: 1930 ... 

11JlTIC IPAL �.7�'S:IB CAP.nYDrG SYSTEll 

The qu2.nt ity of Ytc:.t cr p o s s ibl e t o  b rins,  fr on the J1orc�w.-

3arrctt  nnC: Otc.y iatcrconnc cted res cr�oir sys t ua ,  t o  the C i ty ,  hc:.s 

here t ofore b�cn re stricted  t o  the cc'..pc:.city  cf the uo oC:cn stave pipe 

l ine , vvhi ch is c'-.bout 12 . 5 milli �n gr:'..llcnG 2, C.o,y. Out of <'.bunc�o.nt 

cnut ion , thi s  pip0 l ine should. be kept in operat ion unt i l  n conG id

crabl c umount of wat er i� �v� il�bl c in Mi s s ion RcsGrv oir . 

The Otay Res ervoir -S�n Di cao s�c cnd Jhin Pipe Linc , non ap

proaching c omplc t i o n ll v1ill  hc.vc .. cc..rryi i1� cv..pc.c i ty C'.b out ones c.nc1 

a helf time s  thc..t of the f ir 6t �c..in pipe l ine . 

Unt il tlw storngc r o s er\'o ir s  - Mor cn.1 ,  :Bc.rr c t t  c.nc: Otuy - arc 

2.gc.in fill ec.1. , i t  w ill  �1o t  be. :;_:iruc.:cnt t o  111£'.,t crif'.lly cxc e:.Gd. the pre

s ent r�t e  of  �re.ft thcrcfroLl.  

The i·.12.xinur.1 c;;,m',nt i ty of u:--,t cr :;o s & iblc  to obtl:'.in fr om the Sah 

Dicguito  River  proj e ct , Hoc:gc s Rcs cri.- o ir , through the cxi st i:1g 
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c�rrying conduit tc the City of S�n Diego , is  l imit c� by the capac i 

ty o f  t�c c 0ntuit  �nt i s  f i�cd by the City  o f  □nn Diego ' s  �gr ccmGnt 

1;1i th the S2,n :Jiq:;uito  l.:utuo..l '."!:-,t '--1' C 01.1p�.11y t o  three  mill ion  g�ll ons 

c.. c:.c.y .  The c.:-.rryinc sy::.. tcu c ons ists  of  r, 22  r.1il c  conc..uit r.1.."'.c:.c., up  of  

succcssiYc  rcc..c�cs  of  open c�nc..1 9 r� inf or cct  concrete  pipe  c..n� � long 

rcnch of unc'..cJcn�nblc Tio olen st c..ve p ipe . Th�r c is  �ls o  invol�cl a 

pm.:ir.> ii.1[; l ift , c..t the b['.Se; of Torrey Pines Hill , c..gc, inst c. prc$ StlrG 

heac.: of 270 feet , �m: c.lsc  booster  pump ,:,,ctu<'.t ion is rE.quir cc:. in the 

v i c inity cf ench , Pc..cif ic  Bc�ch Qnl Olf T oun . 

The City ' s Lc..k�s iQc -3�n �icgo p ipe  l ine is  capc..bl e of cc..rrying 

fifteen  mill i :m g2.ll ons of ,;18.t er a. c:.c,y t o  tl1e City ,  if th.:-.t rni1ount 

were c.vc,ilubl6 2.. t the pur1ping .�.rec..& c'.. t rti vcrvicw end Lakos i<.:.c . The 

v1clls  e.nc.. pur;1p1:i c,re no,.-, cr-.pc.bl c of produc ing up t o  tHcl vc r.1ill ion 

g.::.ll ons  � e..c..y nhcm th� subsurf�.cc sc..nc:o 2.rc complc tcly suturnt ul .  

HoY1evcr , the wc.tGr level c':rc..i·/5 c'..onn ,vi th c ont inuous pumping , c..ncl tho 

supply hr'.s t o  be co..r cfully c onserver in orc.:.cr to  prevent suri Ju5 

5hortnge  even  uhcn the sup�ly i s  p�rtly rcpleniGhel B5 in the pc.st  

tno yeo.rs .  

As opcrc.ti..:c.1. in the pc1.st ,  the '.tc.t \.,r hc.5 been c:.rr.-xm frou the 

int..: rconncctc-::. res -:1--,; o ir r,yst er.1G t o  the c2.pc.c i  ty  of the p ip e  l ine s 

m1c1. , dur ing the suiimlcr zen& on of het:'.-:y c:r:--.f t ,  c..c.:di t i  :mc..l vie. t e r  fr or.i 

the pumpinG o.r cr.s h2.s bc1..n c:.rm7n on ['.5 nccC.cc� .  

The :M:Pss i on V2.ll cy  pipe l ine 9 punpi:. ant:. pm:ip ing nr co. hc..vc 2. 

cc.paci  t y  of 4 .  5 r,1 illi :m gnl lons n clc.y ;7h-:n the subsurfc.ce sc..nds cr c 

c omplet ely s.1turc..t cC. , but cY1ing t o  the high ,  costly punping lift , 

aga ins t n hcG� of nbout 500 fee t ,  end t o  the rapil tcpl c t i on of the 

vm t e r  of the o.rc2. whcn pump cc� s the use  of r10..t er  frorJ thi s s 0urco  

i s  hc lcl  to  c.. ninir.iuo. 

1 D3 
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lJUllICIPAL ADDIT IOllAL WAT:i!:R SUPPLY DEVZLOPQlTT POLICY 

ThG out s tanding a.deli t i  onal vn,.t 2r  supply devcl opnent pol icy for  

thG City  of S2.n Diego to  adopt i s  deemed. to  be  t o  irmi1ediat ely init i 

�t e  the c onservat i on and delivery o f  the additi onal wat er supply from 

)� - the San Di ego aivc.r re5ourc e s 9 noTI ne ces sary for the City' s pre sent 

requireBent s 9 and to pl�n in  advanc e for thG development of wat er 

f o r  the C i ty ' 5  future  r equ irement s .  

It i s  advi sublE  and. econoL-ii cci.lly prac t icable t o  utilize t o  the 

ful l e st ext ent the pres ent c onstructed  wat �r  conservat ion o..nd carry

ing  ,.vork s , includ ing the Lo.ki::.s ide -Sc.n Die;:go Pipe Line o.nd thG 

Univer s i t y  Hei ght s Filter Pl�nt . 

It i 5  of pc.r::-.;nount importc,nc e  th:::-.t c onstruct ion be pr e scribed 

o.nc.l c,cld.i t i ono..l Ylc. t cr uorlcs be c�c s igncd strong cnou[;h to insure thE: 

r cCJ.uirccl ir:1pounclii.1G o..uc: cc..rryinc c�.pv.ci ty ,  2.nc. d.Gl)cnclc..bili  ty ,  n.t the 

1 ouc st  p o s s ibl e c o st . 

Provided the City  of S�n D i e go incrc�& c s  in population �t the 

, ,  nc ccl erat ing ro..t c during the f o l l ouing year s  th�t i t  hue dur ing the 

pc:. s t  t en yGo.r s ,  it i s  inclicr.t cd th.'."'.t t ile entire avo.ilo.blG supply of 

) . . 

undeveloped we.t ar resource s in  San Di cBo County ,  tributary t o  the 

C i ty of 5['.n Di ego , will be requir ed for  consUL1ption  in tho Nunic i 

po.l i t y  within twGnty-f i v e  or thirty ycc!..r s ancl tha. t thG m2.ximur::i flood  

runoff from the tributary dr['.. ino.gc bo.s ins mus t  bG  conoGrV€d 2.11d 

o c c�s i onally c�rricd over fr om t�o cycl� s .  

It  i s  a fact , supported by obsGrv�ti ons and s t�t i e, t i c s  of rain

f�ll and runoff ? that the r e servoir ba&ins  s itunt ed lowest  down in 

each tributary river ' s  drein�ge basin, if  of suff ici ent &t orugc 

cc::.pc.ci  t y 0nd o.cc onpc.niccl by a. sui tabl e ['.BC� Gc onomi cc.1 -t o -dcve l o:p 

daiJ5 i t c 9 �re out stnndinaly the □os t  e c onomi cal ant adv i sabl e for 

&:. v cl opmc.nt . 

1.04 
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Ex2.min11t i on of the flood ruaoff data of  Se.n -Di c go County showe 

thc.t unusuc..lly l 7.rge winter sc� .. 5 0:1 .. '\.l runoff occurs in c.bout Gl cvcn 

yc�r cycl e s .  Bc c�usc  of this condi t ion ,  it  is nc ccss�ry to con5truct 

reservoirs  t o  impoun{ o.nd conserve for  use <lur ing the ycc.r s of l i t t l e  

runoff or clrouth the ec onomi c rao .. x ir,mr.1 c..u1ount of runoff occurr ing 

during the p (..r i_::;c. s of lc..rg� runoff . The Si..:.f c duty of ri. re servoir  i 5  

yc�r Tiithout ent irely tcpl ct ing i t  b�fore the �nd o f  the period . It 

i s  nece ssnry t o  c�rry over uo.t cr in s t or�cc 9 :tl1�n pos sible , fr oLl one 

cl�ven y0�r pcr i o� to tha nex t �  

I t  i s  l);:'..l'c..ncuntly it1p �rtc��1t for the City of Sc'.n D i e go t o  ia

ncC::.io.t cly  c on::;truct C'.n c..dc.lit i onc .. l stor.:'.gc r c.. s -.;rvo ir , t o  impounC: c-.nd 

c2.rry ov.::.r  the Lk'1Xiuun flocC::. runoff , in orcl.cr t o insure tho net so.fe 

duty of wat er  as i t  i s  raquir cd , c..ad also to cnlc.rgG and to c onstruct 

filter plc..nt ::; o.s r equired to  insur e thG delivery of a suff i ci ent 

qunnt ity  of s�nit�ry , he�lthful u�t cr . 

TRI:JUT/-i...!lY ADDITI01TAL HATER IUSOlBC�S - illID:liVZLOPED 

The m1c.cvcl opcd uc.ldit icnnl ,1at .::r r c 5 ourcc s ,  gcogro.phicclly .:;.ncl 

t opo grc-.phi cally tribut�ry to the City  of Sen Di cGo ere :  

1 .  S;,,n Dic. gt1. i t o  i1iv :;r  Proj ect , nll..:n fully developed ,  surfo.cc 
• 

�nt subsurf�ce , uill , in  n��it i on t o  �rov iding for the City ' s  obl i-

cc.t i on un(cr i t s  ['.g1�c -:.nci1t \l i th the t1,10 I:tr iGct ion Districts  c..nd 

the VT::--. t cr  Licht 2..11<.� PoH(r Cor.1p2..ny , p:coc:ucc  o.n 2 .. c�C.. iti onc..l net Go..fc 

&uty of f ifteen  mil l i on gnlloas of w�t er a a�y for �cl ivcry to the 

C i t y ' s dist ribut ion  syst cra. 

2 .  T:1e 5.::.n D i c �o Hiv-: r  Pr oj e ct , nh<..n fully ckvclopcd , surf�cc 

end sub surface ,  r��y bu  depended upcn to  provide a t otal net s�fc 

dut y  of twenty-f ive mil lion g2.ll ons of i.va.t cr a do.y, o f  which the 
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Lt'. Mc sc. � LcrJon Gr av e. o..m'- S?ri ng'---'\f::>zll-c� I.rriga.tion  Di st:tiict  i s  no-r1 

1clivcring t o  irri e�t ion  c..nd toac. s t i c  wc.t cr users 3 . 5  Dil l i on g�l

l o ns cl2..ily,  c-.lthough to to t�1iG  it i s  ua.st inG ? by evo.porc..t io;,1 from 

\ · 
Cuy2.aac� Res ervoir , by percolat i on doun Boulder Cr c�k and froa thG 

flume c�rryina nnd li stribut ion  syst cra ['.flt other rcGcrv oirs ? c..n c..ddi 

t i o ncl 3 . 5 mill i on g�llons ['. d�y . 

3 .  C ot tonwooc.l Riv-:.r  Proj Gct  - :Ek.rr c t t  reserv o ir fca.turc;; , v,hen 

further devel oped b�, height ening t:1(, prc5Gnt Bc..rr ett  da.m by c..bout 

75 f ..:. c t , 1-li11 h;-o,vc <'.. totnl net 50,fc c.luty  of n.bout t en mill i cn ga.1-

l ons c.. C:..:i..y .  

4 .  Cott onuood River Pr oj ect  - Int crn�t i onc..l MC'.rron fcc.tur c ,  

uhen ell the tribut�ry wc..t cr resour c e s  ['.T C c ous(rvct , uill  devel op 

c.. net  snfe  cut y of c..bout t Gn ail l i on gc..ll ons of TIC'.t cr � ��Y, n por

t ion of uhich r.lGY b..:. r,llocc.t.::.c1- by Int�r i.1Gt i:)nc.l trc['.ty to the 

:Republ i c  of �kxic o .  

ADD IT I OiUiL \"LT:..IB SUPPLY :i}JV:ZLOPJ.ii!!UT 

The City of  Sc.n DL:. Go 5houlcl proccu1- in the 1:10;:,t  ['.ggr c. 5 5 i  vc  

r.Kmncr cc  ::moni cn.lly poE.  5 i bl e t o  c ::ms crv..:. the cnt ir c n.v::-, ilc.bl c Sun 

Die go Riv e�  tributary w�t 0 r  rc5our c c s  by ncquiring the ncc c s5ary 

- r a s crvoir flowa.gG lun�s in the Ui s 5 i cn R( sarvoir b�sin bclou el ev�

ti on 400 s- 1�Gs crvoir c ont our 156 9 n.ncl by the construc t ion of n drun 

at the outlet  of thi s graat natur�l rcsar7oir bas in near the hen� of 

the gorge ? onc -thirc.� of a. mile  be lov, the l.Ii s s i on Fc..thcrs t Do.r,1 , 

The s toragG capac ity  of the rGscrvoir proj e ct ed i s  29 5 , 0 00 �CrG 

f c c t � ·whi ch r1ill impoum1. the cc�no;aico.1-to-conse;rvc IJc..xi1.1um 5C0.5 ono.l 

runoff of  record fr Jn the 375 square mil e s  of  tr ibut�ry drainage 

be.s i n .  

1 06 
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A ·gr2.vi t y . p ipe  c �mclui t  ,:, ill ultin�t c.:.ly b e  required. t o  cc.rry 

s t o re d  u�t cr fr o� the r e s ervoir  t o  the city of Snn Diego ' s  di stribu

t i on 5 y& t cm. Thi s  c orn.luit  i:l.':'.y b <:: loc'--�t l..C� c.long the publ i c  �1ighna.y 

lo�n t o  Sixth Strc�t  Ex tens ion ,  uhcrc it  c�n lividG , one brunch cx

t cnC. ing <.:0un the: v.-,.11 c y  .-,long the high.\72.y to Old. Tonn am: the other 

br2.nch cxt -:.:11.: inc::; to 11th 2.i.1,: J._ Gtr...:ct s .  The c on&truc t i on of thi s  

l i ne uill  s �vc  t�� C i t y  the c ost o f  inst�ll inG �ttit i on�l �i5tribu

t ion sys t cc pipes fron Univc.:.rs ity H� i d1t s Re servoir to the louer 

p o r t i on cf the City .  

The Lc.kc oiC..c -Univc.rsity Hc. i gl1t 5 r es ervo i r ,  36 11 steel  p ipe  c ,:,n

Cui t  c onstruct e� in 1926-7 ,  nill be use� t o  c�rry wnt ...:r dcvclopc� by 

pur.iping fron tl1e Gubsurfo.c c \"Tr'.t cr -bcc.ring s.:i.nC.s in the upper port i on 

of the Mis s i on rcs arvo ir  bc.s in nn� ndj cc cnt thereto . Thi s  u ill pro

v i c.:c fer the <lel i v .::: ry of the, cuc rg..:ncy w.:-..tcr  r c qu ircc.l for consur:1pti 011 

by  the C i ty of S;--,n Diego unt i l  ._, c onsic.lcre'..bl c .:;,,r.i.ount of y,nt cr i G  in  

s t orage in th� r c s�rvoir . 

The ent ir e [',VCilc.bl c lischr'.rga ::,f t�c Sc.n Di e go River c�n be 

cons �rvcc: in the Ui s s i on r�scrvoir  bn.s in  c..m: c:--.rr ic ('.. t o  the C i ty of 

S0n Di ...:GO [',t not to c..:.� ccu: one: -h2.lf the c ::, st o f  c on5crv in� c.nc.'.. CGrry

i ng th.: G �i".ic quo.nt ity  of \"T.'.'..t .: r  fr or.1 ,'.'.,llY oth.;;r l oc.:-.t i on in the SG.n 

D i � eo Riv�r �r� in�g� be.s in . � t o t �l net sc..fc  tuty of f ift ...: cn  nil

l i �n gc.ll om, oI  u2.tcr c.. c.:c.y cc.n b e c:cpcnc:1...c: up .m fron the 1.Ii ss i on 

re sc rvo i r  nhcm i t  i s  c..c:.cquat cly C:c v �l opc �: c.nc: once f illcd  by flooc. 

runoff .  

The l ov, c :s t  v,c.t �r lcv...:l  fr o;.1 '."lhich it  \f ill be prc..c t i cc..blc t o  

c.:rnw tmt er i n  c.ny quo.nt i  t y  froi:1 the Mi & s i on rG sc.rvo ir i o at clcvo.

t i on 285 . Ov er  onc -h�lf of  all wc. ter �Gli vcrcd in  the City  o f  Sc..n 

D i e go i s  used below Glcvat ion 200 f�ct . ThorGforG � all of thG 

5t orct \"Ja.tcr m..-i .. y be c�cl ivercd t o  thG C i ty di stribut ion syst cr.1 by 

arr'vi tv -

1 07 
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T:'1c net :::,c,f .: ('.uty u.:.y b-.:.  incr;__.:-..sc.c:'. three.  nil l i on gc.llons c. <.lc-,y 

by :pur.1p in0 fro,·.1 subsurf2.cc u.:-.. t ..:. r-bc_c-.rinG r,c,n-:.�s in the Mi s s  i on 

rcr.icrvoir  bo.s in once the C i ty hr�s s c cur (.cl t itle t o  the l c..nc.ls in the 

r e; s c  rvoir  b�s in n.nc'. t o  the Yio.. t er-bco..r ing so..ncls i1:1r..1cc.'. i2. tcly .:1.C.j acent 

t o  the upstrGo..r.1 port io:n of the reserv o i r .  

Thi s c onclusi 011 i s  i n  concurr .:nee ni  th 1:iy prGv i ous r eport c1o.. t ee. 

,;.ugust  8 ? 1923 9 [.'.11".'. he,s been str Jngly corroborc.tccl by the cor.1pr c -

hcns ive r'.nc'. e;;xho.ust ivc in,:c s t i g.:i.t i :m r.1.':.c'..: by � Ir .  Fre cr:mn . 1\:y c.c'.C.i

t i onc .. l inv c s t i c;o..t i )n nnc'. stuc'. i e s  n.--..C.c. c'.ur ing the pc.s t t\·rn yc.:-.rs hc.vc 

e. trcngthcmec.l r.1y first  c :mclus i ')ns . 

Drc.r,ings nnc'. sp ccificc..t i '.'ns <'.re bc ine cor.1plct cC. r..n':.. advcrt i s e

.-.1cnt f o r  :)roposr:.l s f or t�1(, c o:1struct i cn of n C.c.r.1 by cont rc..ct c.:.:.n be  

rs-,,.'.c c.vo. il.::.blc  h.m.:<.'.i:--..t.:.:ly. Th-:y :;? rvvic:e f or the p:...·ocr.:.:ss  of  r1ork, 

by the c ont rc.ct :;r , c..t tl1c rc'..t c c.m'. to the ext ent .thiilt func'.s Ll<'.Y be 

r.12 .. c.'.e c..vc.. ilc.bl c therefor by tl1c Off i c i£'.l 5  :-�n�'- Zl-.:. ctorz  of the City of 

S.;.n I)i cr,o . 

i.iISS I OlT RES:-JRVO IR 

The Mis :::, i on re servo ir  be.sin ,  c..bovc the hcac. of hli s:::,ion Gorge , 

110..s rn:1pl .:::: co..po.ci ty  t c  inpov.nd. the r:1:-..xir.iur.1 r ccorc'.e;;c1 flooc. runoff fron 

the ent ire tributnry S�n Di e.go Riv _r lra in�gc b�sin 0f 375  square 

r.iil l. 5 9 proviclo(1 Jnly ['. c1.a::i of sufficient hGi ght is c onstruc t Gd c..t 

the outl Gt  of the S�n Diego Riv ..::r drn in�GC bcsin 9 nGar the hc�d of 

Mi s s ion G0rgo .  Out &tnnding in thi s c onnG c t i on i s  th..:: relativ ely low 

he i ght of duI:i , only 1 56 feet , required. t o  prov ic�c st orage f o r  

29 5 , 000 o.crc  feet  o f  \/2.,t ..::r c..nc1. c.l so  the fo..vor:::!.bl c nc..rrov1 ·cr oss  sec -

t i on of the co..nyon o..t t}1..: t:;:-�1:1:::, it ..: o.nc'. the pror.1inently suitc.bl c 1 cc .. gc 

r o ck in pl�cc for fountat ion nn � for  abut□cnt s .  
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The co,·.1binc.t ion  of geogrc.:pllic , topogrc.phic ,:me: hydraulic  :fa.c

t Q r s  r.wJcc thi5 th..: no st c..c:equi:'.t e nnc1. c c ::mo�:1i co.l s i t e  in S.:-.n Di ego 

C ::rnnt y  f c, r  the f:>toro.gc of -,,o.t er  for  the City  of Sc..n Di ego . Conprc

ht.: n s ivG  core rec overy borinc;s c.nc'. t e s t  pit  -::x.plorc.t ionG hc.ve been 

r.lt' .. ·:1.c n.t thi s t''.c..,:1si  t c , uhich c.li sclos c.c: h.:-.rc1. l eclgi:; bedrock in plc.cc 

throughout the cr oss  s c c t i ::m of  th.: c.:<'..r.1si t c , ::.m: c.t no pl2.cc  to ex

ccc c'. :.:..bout 10 f cct bcl o'.-, the surface , c..nc.1. bc c'.rock i s  not only e::�po r.cf 

but in  s or.1c. co.s c s  proi'.lin.::.nt ly out crop::, c.bovc the s trcC,i".1bcc.1. ch�nncl . 

:Sy u t i l i z ine; tl1c �:.12..xir.mr.1 Hi ::, s i on r c E> cr...-oir  bo.sin ? it i,1 ill be 

p :i ::, r, ible to c onE>ervc c.nc: s e cure f er the City of Sc.n Diego o. t oto.l 

surfc,c c c.m: ::,ubsurfC'..ce net sc.fe c'.uty of eighteen i:iilli ::m gc..llons of 

Ls the. c JnEitruc t i on of the Ui s::,ion Rcs e:rvo ir dar.1 progre ss e s ,  

c..nc'. C'..5 the unr ..: gul a.t cc: c'.i sch2..rgc of the r iver c.nd vmt er i:-.1pounC.u'. in  

the rc ocrvoir  b c c or.1.::s c.vc..il2..bl e ,  it  v1 ill be  G c ono:i.1icc.lly practico.bl e ,  

by th.:.. inot2..ll2.t i on  2.nC: op;:;.rnt i on c.t the Dc�r.1 of a booster punp c.ncl 

the; ut ilizc.t ion  of  the loner 8 . 9  nile  rec.ch of the. City ' s Lalrns icle

S;:,,,n Di e go pipe: l ine , t o  c.1.i i: e:rt c..rn.1. carry ·H2..t Gr 2..s i t  buc Jr.ics o.vc.il

�bl c up t o  c.b �ut fift een □illi �n gnllons  per · �c.y to the University 

H.: ight s ]'il t c r  Plc.nt ; ,::m(1. £'..t .:-.. l e s s  co5t  tl1c.n t�1c interest  ancl 

<'..T.iort izo..t ion of  the c ::ist of c. non grr.vi ty conc.ui t 9 c.nc.: t11ui:, d.elc.y 

the c ons truc t ion th.:rcc-f unt il  t!1c :-ict sc.fc tuty c f  \7<'..t cr  inpounc.1.cd 

in 1!i::,:si .Jn nc scrvoir cxcec c.: s  the c c .)nonic cc..rryinc cc.:10.ci ty  of the 

Lc.ke s i�c -8£'..n Diego p ipe line . 

CoL1pr eh<:;n5i  ve s tu('.y hco c� isclos Gc.: thc.t r1i th only l i1-:1i t e (: stor 

;::.ge ther e 1:u:,.y be  c.v2.il8.bl c  for (.� iv c r s i on ,  :fr or.1 the unrc gulc..tcd cl i s 

ch�rgc cf  the ��n Di ego River s v icinity the hec..� o f  the Mi 5sion  

Gorge s  r:.n 0,vcrngc of ov e; r  three nill i �n gallons of  wr.. tor  per do.y. 



The pipe l ine bctu�en L��esi2c c..n� t�c City of Sc.n Diego ' &  

Univcr5i  ty  He i ght s r c sc1"': o ir c,n(: f il tcr plc..;,1t , nhc.n not cc.rrying 

,,o.. tcr . s t ore( in an� l ivcrt ct fro� lli s s ion  res ervoir , �ill be c..vc.. il

c..bl c., c..m'.. r"q_uircc'.. t o  cc.rry c::1crc;ency \7c.t cr  pur.1pc(: fro:-.1 the sub

surfccc uc..t cr-bcc..r ing sc..n(s in  the lii s s i on r eservo ir ·be. s in  �n� c.�-

j c..cent there t o , r.:.s hc, s b" -:.n ncces sc..ry <.lur ing the pc..::,t thr e e  sec.s :mE> . 

To  se cure the sub-surf.::cc \7c..tcr res ourc e s  in the llise, ion  

r e s ervoir bas i n  and c.lj c..c�nt theret o for the C i t y  of  Sc.n Diego ,  fron 

whi ch sour c e s  rm cvr'vilc..bl e supply of three  nill i on gc.11 ons of i7o..tcr 

o. day ha.s been obtn.incc: during the pc.st three ycc,r s ,  i t  i ::,  cs scnt ic.l 

thc..t the C i t y  of Sc,n Di ego purcha.so ult iL.10.tely ;;,11 the v1c.ter-b.::c..ring 

1 .:-.nc.:s in the Iii s e, i on r e s ervoir be.sin c,nc: ['.( jo.c cnt t o  e,n<.'.. ups trcc.r1 

thc.rcfro�, c..nd thi s  i s  tccnet to be nc cessc..ry irr e spective  of uh.ether 

or not  the C i t y  of Sen Diego ut ilizes  the Ni� s i on reservoir bnsin  

for  i::1pounc'.. ing the. surfc..ce runoff . 

::.:ISS I01T J.::SERVOIR B; .. SilT - s:aIT.�T IOU 

J,. 1 922 census of the inh:--..bit<'..nt e, of the 375 squc.rc �Ji l e s  o f  the 

Sc.n Di ego River �rninc.ga be.s in tributc..ry to the Mis s ion re servo ir 

inc'.. ic.:1tcc. the t o t c.l populc..tio:1 t o  b-:. o..b ::,ut 11 per squc.rc �1ilc .  It 

i s  noY1 c s t ir.ic..t c c: thc..t the populc.t ion c:o c s  not cxcee c: 15 per squc�rc 

Dile . 

J. •. tabula.tion  ;:1['.c'..c by r..:e:. t cc.lf c.nc: Ec.lc:y of Bo s t on ,  1i.?.s suchuoct t s ? 

shorr6 an avcrcge populat i on of 90 pe:.r 5quc..rc nile on thG lrninagc 

bas ins fror.1 whi ch s ixty of the cc..5t"rn c i t i e; s  in the Uni t ed. Stut e s  

take the i r  \"10.t Gr supply ,  inclucling Albany , Bci.lt inorc 9 Bo s t o n ,  

Harr i sburg 9 Uinneapolis ? Ucw York , Philac'..elphi a. ,  P i t  t s  burgh anc.� 

Washingt �n , D .  C .  

1 i 0 
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Propur rccrcc. t i  on.:-.1 UE.C of r.:'..rD.L:1:,.gc b.:-.:;;in c.r,:,c .. s j_n Cc.l if :.rni<'. i s  

tolcrc. t ct. by the St.:'..t ..: Bo0rC.. o f  H..:�l th . Those  ,1hc store s c�rry �nt'. 

c:cliv c,r w0t 0r for  c.: o "·-1c. s t i c  use C'..r-: c '.in& iC.:crc C: rcsponE>iblc for  the 

pur ity of th:: -..-rc..t cr ('_clivcrcc: s •:faich i s  rc..picay cv::lv ing int o 0 

pol i cy of f iltrf'..t ion 0nc.'. chlorinc..t i c n  of  .-:-.. 11 nc.t cr fum i shcc: c.nc.'. 

c.cl i  vcr..:.c: for hur.1."'.11 c ::n5UDl)tion . 

:ITSSIOlT R3S2RVOirt ::3;.srn L.".lID v;iu:;s 

br..s in bclcrrr c lcvnt ion 400 , r-., s i.:.rvo ir c cat :::-ur 1 56 ,  ulli cll i t  i s  r (. ... 

T�c apJr['.. i Sc.'..l nc..s bes..:( en the tot�l lcn(s inYolvc� c'..nc. t o ok int o 

�cc ount the u�t �r  then be ing used nnl nv<'..ilc..blc for i rrig�t ion .  

Foll o,7ing i s  c cpy of p et it ion init ic..tcc'.. by tl11: .. 1nm: O\711...:,rs in 

the lii s :s ion rc r, ervoir be.sin em: for;-.1c..lly c'.clivc,rec.: t o  the. J nyor c..nc: 

Co1:.1non Counc il  cf the City cf Sc.n Diegc : 

"Dc:cu::1cnt #142090 
F ilc.t'. :.pril  1 7  s 1922 

CO!"".; :UiTIC.,TIOU FRO: : RLJ:TCH 01i/llERS IH RE 
D:J;VJTI,OP: :El TT OF S,'J:T DIEGO RITIR \7.i,TER SUPPLY ETC . 

11 T o  the IIonorc..blc Cot1non Council 
of  Sr..n Diego , C[',l if orniu. 

""\'Tc s the property oYrncr ::; ,  wl1 '.) 5 C  property -r1 oul(� be flo oc:cc: 
by the builc.'.ing of [', c:c'..:-.1 :-.. t th.: lli s s ion Gorc;c Do..n Si tc  nuYJbcr 
two to it s full height , rcqu-., st t;1c..t the, C i ty ::f S[',n D i e go 
built'- c.. c:c..::.1 C'..t !Ji s s io�1 Gorge , i"'.. S U1c i7:--.. t -.,rs :::f  the 80..�1 Di ego 
;{ivcr f'..rc cf fc.r r.�cr l.. v�lu.(. t o  the City C'..!1<.'- County of 82 .. n Di �go 
them the prc-pcrty is for c.:c..iry or c.gr icv.l turc..l purpose s , n.nc: 
therefore  TIC C'..rc uill ing to  �ispcse  o f  our property o..t n fcir 
C'..nr.:. rc2 .. sonc.bl c p ri c e . \7c further believe  t:1r .. t th..: t otc..l va.lu.G.
t ion pl�ccl by Znginccr s�vC'..gc on the lcn�s thc'..t uoul� be 
flo oc.�cc: ,  in his report , t o  be 1;, f c.ir one . 11 

( 71 aign�turcs , reporting t o  repre sent ) 
( over 90 percent of  the then b�nt owners . ) 
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T�u: C2.lif orni2. T�:( F2.ctors  in 1928-29 c..p1)rc.isc c'. ;;,11 the lo..nc.'.s 

:--.nc'. ir.iprovc.ncnts  in the 11i r:. s ion reservoir be.s i n ,  usi :1c; tl1..: 5w�1c 

i·.1c tho<.'. c.s J.!-:, ssrs . Viillic.,:1 Herbert , ;.1 1 cn T .  I-Ic:.-rlcy  .::-..m'. Chc.rlc s  

E�gcbrct son  li� i n  1921 -22 , i . e . , taking into c onsi�crc.t ion crops 

b e ing proc'.uceC. o.m'. pot cnt i:::.l c Jnc'.i t i  :m for rsroning 2.lf2..lfc. 2.nc.'. othc.r 

crops  in c ons equence of the nvc.il �bl c TI['.ter  supply, [',t c. t ot�l of 

$1 , 547 , 870 . Th(;; tot o..l tux e s  c.sscs5 c,;c'. in S<'.n Di ego County 1929-30 

:-..gc. inst c.11 the l o..m'.s C'.nc'. i1:1:pr ovc.1ent 5 in the Ui s s i on reserv o ir b"r,in 

bc. l ou c lcv2..t i on 400 , reservo ir c Jnt our 1 56 ,  �as $16 , 309 . 61 ,  uhich i s  

l c 5 5 tllc.n the taxes  n.ss c s scc'. c.gC'.inst c'. single -;:.1.";.j o r  builc'.ing i n  tl1f: 

C i t y  of S�n Dicco . 

The Irrigc.t ion D i s trict , en U.."'.y 22 ,  1930 , s i gnif ice: i t s  Y1illing

n e ss to tr::.nsfc.r  to the City  of Sc.n Di (.GO nll l<'-nls 0\711C(:. by it in  

J.!is s ion r .., s.:.rvoir b:--..si n ,  o.:·_2(') tmt inc; to  450 c..cr c s  of  Y.rl1i ch 434 c.c:c c s  

�re b�lou �lcv�t i on 400 ,  the price  n o t  t o  c�cc el tbc..t t o  be  pnid by 

the City for  c i2ilc..r atj l;ccnt l o..n('.s� 

The City of S2.n D i e go ovms 31 0 c..cr c s  yf la.�1('. C?.t the lli ::. s ion 

r e s cri.·oir  r..'..'.J.1s i te  whc:!: c.. co:1r,truc t i on of (:'. ('.o.!_l is  rec o:.-.rr.1cndec: in 

thi s report , inclm'.ing the ent ire c_:['.:·.is i te �rn.'. the flc-nc..ge lnnds 

e,,..:j o.cent ther eto  2.m: £'..°'oove up to the ,7c &t  boum:c..ry l ine of the El 

C['..j on R.:..ncho c..nc'. i:,C?.y , wi th-:,ut l e t  -:--r hinC:ro..nc c ,  begin the. c -:>m,truc 

t i on of a ('.�n thereup::m , ncro Gs thG Sc.n Di e go Rive r ,  0ahencvcr  it  

e l e c t s  t o  �o s o .  The City C'..l s o  ouns 246 acr es  o f  wc..t �r bGaring 

ic.nls  in  the reservoir  fl o�c.gc b�sin .  

J .. 11  1-Ii s sion r e s ervo ir br�sin lo..n,:'.r, bcl 0\7 clcvc.t i on 400 ,  reser

v o ir c ont our 1 56 ,  ho..v6 bcGn surveye� �nt clns sificl , an� over f our 

}1un:'.rct in-:'. i  v L.'.uc.l c:roxrings ha.vc bcc1 ;·1t."..:.:c there of . 

1 1 2  
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The Ta.x Fc.ct o r s  v.:'.luc.t i on s ,  l e s s  the n.aount included there i n  

b ccc..usc o f  the then 11vo.ilo..blr: \!.'.'.t e:r  supply ,  o.fforc.: s  o. uniforn ba.s i s  

::i f  value s through::mt . In case o.ny r.1.'1..t cri<1l cle l<1y shoulc: be  enc oun

tere c.'. in 2..cquiring t�1e :i;- cscrvoir fl owc.ge la.nc.:. s , thr oug,.11 ncgo t ic.t ion 

or  o ther pro c e c(':.ing:::. , the City of Srm Diego r.12.y give bone:. a.nc: se curc 

pcrai s s i on fro� the Court s to pro cce(  uith the u::irk . 

T�1-: Cc.lif 8rnic', St::-..tc  Supr c.:-.1::. C ourt hc.s hi ice  i.:ccrICcc.: t�1c po..ro.

::10v.nt u::.t '--r rigl1t s ::if t�1.e J.'.'.n Di --: go River in the i r  1..nt ircty  to  the 

C i t y  of S�n Dicg::i , thereby r1..Cuc ing th� vo.lu c of tlK lc.n�s in 

Ei s s i on r G ser; o i r  bc-.sin c.m: the ir i:-.1provCL1ent s t -::i the bC'.. Eic  vc.luc of 

C:ry lo.nC:s . 

l!ZTHOD OF D�VZLOP: :C:lTT OF \"L .• TZR IlT llISSIOlT RiJS�RVOIR 

It r.1c.y not be f :::>unc..: 1:'..c:v i f.a.ble  for ;::, nu;:1bcr of ::,-·cur s t o  provic.lc 

for  t:1e iripounc:.ing of \12.t cr  in the reservoir  be.sin higher than clc

v2. t i on 390 ,  reserv o ir  c ont our 1 46 ;  in  Y1hich ev (mt it \.1oul<.:. not be  

nccess2.ry to  c.cquirc re si c:.cnce  lc.n::s  in Lr.kc s itG or  ir:ir;lGC.ic.t G v ic in

ity  at thi s  t iac fer reservoir fl ovc.ge lo..nts . Hovc v c r ,  in view of 

t�c probabi l i t y  of c. u�t or  shortc.ge tue t o  lc.ck of pre c ip it�t ion and 

fl.oo<l runoff ,  the City  of S�n Diego , out of c..bund�nt c�ut i on ,  shoul� 

Jroccct t o  ccquirc t itlG  t o  uat cr-bcc..r ing lanes in the rescr�oir  

b['..sin l o cnt c c: m:j c.ce nt t o  a.nc.: U)s trc<'..1·.1 f ro1:1 the l�m:s to  b e  covered 

by  the reservoir .  

It , "fill  be  c::. very sinpl�  �n'": incx:,cnsi vc ;:K'. t tcr  to instc.11 c.nd 

operat e <'.. b o o s t e r  pur.1p in .conne: ct i on Hi th t:1c t:.a...1 , ir.nct:ic.. tcly c.f t er  

c onstruct ion  hCl.s been  5t['.rt e C.. ,  c.nc.� l ift c.11  ,-rc..t cr  cv2.ilnblc 9 upwc..rc.:s 

of t ern r.1il l i on go.l lons u C:r:.y, into the Lc..kL si c.: c-Univf::r s i t y  He ight s 

pipe l ine through which it  cc.n be co.rricc:. t o  tl1C: University  Hc i ght e,  

f i l t e r  plc..nt . 
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EL c;,.p IT.:,.n F:..:' ... TURE 

C onprc�cns ivc inv c s t i g�t ion c..n� s tuty �c-,vc been c�rri ct on  in  

c onne ct ion uith thG Dl Capitc.n rc s crvcir  fcc.turc . The �c.as itc  i s  

l o cc..t c �  nbout 25 �il e s  fr�� the City  o f  Sc.n Diego ' s  University 

Hc: ii:;ht s  reserv o i r .  The City hc.s purchc.scc' .. 564 c.crc s  of  lc.rn.1. in the 

r c s crv :J i r  be.sin.  J· ... n .'.ct of th..: Ui1it cc" .. Sto..t c s  Congr e s s , 2.pprovcC: 

F cbru�ry 28 , 1919 , gro..ntcl t o  the C i ty of Sc..n Dieg� , c.. contit i onal 

In�ic..n Rc serv.:-,t ion  1.:-,n�s in the 31 C�pitC'..n r e s ervoi r  b�sin  up to  

c l c  vc. t ion  713 ,  re scrvair cont our 160  s subj cct  2."·.10::.1g others t o  the 

prov i s ion :  

11Th2..t saic1.· r e servoir , ',7hca c �n&tructcc: ,  sh,.11 be 
r.1.."'..intc. incf c.m1. controllc (1. by the Cit�, of Snn D i e go for  
the use  c..n( .. bc:1cf i t  of  sc-.ic: city n:1c: the inha.bi tnnt s 
th..: r c of C'..nC: of such othe r :�mni c i:;:ic.l i t i c G  -r,·itl1iil the 
C cunty of S�n :D i c g:; , Str.-,t e of Cc-,l if::irni c. ,  c s  ;·_1<.,,_y be 
noTI er h�rcnft c r  furni shct with u2.t c r  by sc.il C i ty of 
S2.n :Jicco , .:-,n _: f or t}1-:: us1.. c..nr' .. bcnefi  t of ripc'.'.ric,n oYm
c r �  ::-,lcnc; t:1..: Sc,n :Ji 1.. go Riv(, r  b clcn tl1c l<'-n·.: s her e in 
Cc scribe� c'.'.11� for  the bca�f it :Jf �1..r G �ns , c orp crc.t i �ns  
or nunici:i:mlit i c s  s itu2.tcc1. 2.l ·::inG or 2..C .. j 2.c-:..nt t o  the 
p;pc l inc, 6  of s�i2 City of s�n �icao f or the conscrv<'-
t 1 on 2.nc.: G t orc..e;c of -rrc,t :.:.r for  c.1. o,·:.:. ot i c , irrig:'..".t ion ,  
C r  ,·.!unic i:x:.l UG d 5 • 11 

The Sc. cr .... t::-.ry .)f th� L1 t�rior s 011 Dc c .:.�:b1..r  22 ,  1922 � fixcc.: 

the t otc.l c..nount hv rcr1uir .:.c: c..t thc..t t iDc t o  b1.. �x, .. L: by the C i ty 

of 1.ii s s ion Inc1. ic,n5 fr o" .. 1 thc.t ?Orti on of the ir rc sGrvc..t i on ,-,hich is  

bGlov, elcvc.t i on 713 �  reservo ir C('nt -:)Ur 160,  incluc1. ing the $75 , 000 

1 ['.nC: conclcr.:nQ..t ion os✓,:,.rc1. by t�'lc s,...._n Di e go Superior  Court , o .. t 

$361 , 428 . In o. l c t t 1..r  c.lo..t c d  Oc t ober 23 , 1929 , in  r e sponse to  an 

i nquiry t11G C ou::1i s s i onc r of Inc1. inn .·srr-.ir o ,  C .  :r. Rhoe.els ,  c..dvi sccl �s 

f oll oviS : 

.1 1 4  
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"Mr .  H. 1T .  Savage � 

11\7ashingt on 
October 23 , 1929 

Hydraul i c  Engineer , C ity of San Di ego , 
San Di ego , Cal ifornia. 

My dea,r Mr . Savage : 

The receipt  is  acknoTil edged of your letter of 
October 1 5, 1929 , making reque st for certain data and 
informat ion reGarding the pro ceedings inst ituted by
the City  of San Di ego , Cali forni a ,  under the �ct of 
February 28 , 19i9 ( 40 Stat . L . , 1206 ) ,  to acquire cer
tain lands within the El Capi tan Indian Reservat ion , 
in  that Sta.t e , for dam and resc.rvoir  purpos<:: s ,  for  the 
conservat i on of wat er and for  other purpo s e s .  

1. pamphlc.t  copy of tl1e, : .. c t  c it ed i s  incloscd 
herewit� , and your attention is  particularly invited 
t o  thG l imitat ion and forfe iture provis i ons contained 
in s ec t i on four the re of . 

There  i s  no re cord here of tl1e proraul gat ion of 
any legal or Fede ral proc e edings or . off ic ial docu
ment s subscqw�at t o  the appr oval DcccmbGr 22, 1922, 
by the then S e cretary of the Int erior of the decree 
of tho Superior Court of the State of Cal ifornia 
raent ioned in your l e tter , nor of the paym.Gnt of  the 
sum of $361 , 428 . 00 requirG.d of thE. C i ty by the tern1s 
of such decree and approval . 

It i s  understood that the City has encountered 
cons iderable legal diff iculty in acquir ing thG land 
and water  right s of the Cuyamaca Water Company and 
others ( 278 Pac . 840 ) ,  which are invol vcd in  this pr o
j e ct , a�d that further court proceedings w ill be  
necessary in  conne ct ion thcrGwith; al s o ,  that bonds 
for  the purpose  of defraying the cost  of the pr oj ect  
hav0 been vot ed and i s sued , but that the ir sale  i s  
bei ilg deferred until the City  is  in a position  to  
pro cGed with c onstruc t i on work . Under  the se  c. ircum
s tanc G 5  thGrG i s  no  disposi t i on at pr e sent to  que s t i on 
the right of the City  to  proccod undGr the �·�ct ci tGd .  
However , i t  i s  pointad out that seven  years have. 
elapsed s in�c the amount to be . paid by the C i t� was 
f ixad by thi 5  Departucnt , and it s e ems only fa ir t o  
expoct  that the C i ty  5hould agree  t o  a roopcn�ng of 
tho proc e;cdings sup:;?lc;·,10.:1tal t o  the c onder.111at1011 
herc t oforo had in the Stat e c ourt so as to  pcrrait  a 
modifi cat i on of  the f inding of December 22J. 1922, 
;hould i t  bG found that the _ sum of $361 , 42u . OO i s  
now inadGqua tG  t o  enabl e this Dcpartr.1cnt to  c or.1ply 
with s e c t i ons  three  and f our of the �ct . 

-1 1 5  



�·� merno1�andm.1 copy of s cl·1cd.ulc dated  �·�ug1..,st  1 9 ,  
192 2 ,  showinc t!1e then est  ir.1D.t <::d cost  o f  ca.rrying out 
the prov i s i ons  of sect ions three  and four of the �c t 
c i t e d.  rGlat in6 t o  the Indians ; al so , mcri1oranda chowing 
it emized  appraiseracnt o f  the then value of thG land s ,  
i1,1pr ovcrnc11t s ,  v1at e:r ri ghts a.nd other pro1xrty o f  the 
Ind ian5 , upon v1hich t�1is  Dep1::.rtmG11t ' s  f indine; of 
Dc c GmbGr 22 ,  1922 ,  un.s base. cl ,  c::.rG  inclo sed .  

Sincerely your s ,  

;,.pproved : Jo s .  1'.L :Dix on 
First �'i.s s i s ta�1t Sc crcta.ry . 

C .  J .  Rho2..ds , 
Commi s si onGr . 11 

Provided. wat er  i s  impounded in  the El C.'.'.pitnn Res Grv o ir basin 

U2?J to '3levc..t ion  713 ,  res ervoir cont our 160 , the mc..ximum fl ood floY/ 

l ine provided f or in the �ct of the Uni t ed St�t c s  Congre ss , ap

proved Fcbruc..ry 2-'J ,  1919 , t:1c net safe  cluty i s  c st ii'il..o.tcd to  be 

c.bo1..,t  s even :·.1il l i on gc.llons  e, dc.y. 

I t  u ill  al so  be nece ssary t o  acquire �bout 270 �cres  of a.ddi

t ioaGl land in �1e res ervoir  b�s in ,  now in privat e and corp orat e 

owne rship , including thG south half of the.. El Ca.pitc.n dru·.is it <:: .  

Pr ov ided \'IC'.. ter i s  L1pound.c.:d in El C.:-..pi tc.n r .::. s ..:rvoir b�s in up 

t o  0 l cv�t ion  743 ,  rG servoir c ontour 190 , it  Tiill be ne cess�ry to  ac h 

quire about 250 acres of  �dditi on[l.l l�nd in t�G Indian Re servat i on 

above e le vat i on 713 ,  res ervoir cont our 160 . 

Provided uat cr  i s  ira9oundcd in  the �l C�pi tc..n re s ervoir bas in 

t o  �lev�t i on 743 , rG s ervoir  c ont our 1 9 0 ,  the nLt safe dut y will  be 

about elcvan mi l l i on c�ll ons  a d�y . 

The c o s t  of acquiring rcs �rvoir flowcg<:: lnnds an� construc t ing 

the :31 C.::pi tc:-i clc,� o..ncl the cigh t mil e s  of p ip e  conduit therefron t o  

c conne c t ion vith t�� pre s e nt L�kc sidc -S�n Dicao pipe l ine at 
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LukG s idc , will  b�  about tuic c  the cost  of c.cquiring at c. f�ir pr ic G  

the flou�gG lc.nds i n  the Mi s s ion r e servoir be.s in , c.nd construct ing 

n cl�m nt the hc�d of Mis s ion Gorge for the Mi s s i on reserv o ir .  If a 

d.:-..m i s  c onstructed  at El Cc.pi tc-.n i t  Yt ill  be n.bs olut cly nG ccssP.ry 

ult irn..:.t cly t o  2..lso c onstruct c.. dc.r;1 ::-..t I,:Ii s s ion Gorc;c to  c onserve the 

·i,�.t c. r  fror.1 the 197  s(lua.r..: nil c s  of S2.i1 D i c c;o nivo.· c.rc.. inc,GG bc..sin 

bclou ::i Cc1.pi tc..n reservoir c..nd the spill from :81 Cr,pi t 2,n r e s crvoir 

, during the lr,rgcr floods . 

Furthcrnorc , the net  s2.fc  duty of Hc..t cr t o  be obtained from 

Mis s ion r�scrvoir drc..inc..gc b['.Sin surfc..c� e..nd sub-surface uc.t cr

bcc,rii.1g 12,nd.s there. in nill be  c..pproc.ching t·:J i cc  t11...: quc1nti  ty  \7hic:1 

i s  pructi ce..blc t o  obtr:.in from El Cr-.pi tc.n re:.scrvoir f cc..tur c ,  n.ncl c..t 

n.bout one-half th<.:. cost  per thousand gallons dGliverGd t o  the City  

of  S2,n Di e6o .  llo r ec.son is  s c .:n to just ify the ubout -doublG  cost  

of  uti  1 izing the 31 Cc1.:pi ten res ervoir bL�sin i7hich ,  b G C['.USC of  thG 

mc:.gni -� udc :.,f t�1 :: L;: c,:.v2. t i  on c.n.:.� r.io.s o cir·y re  -:1u :L r c. :.l :.;. n i)Uildln6 the. 

dc::.m , is so  grc2.t 2.s t o  rc c ... uirc ;:,.. l ong per i od of t L·,1c o..ncl u s econd 

bone:;. i s sue for  i t s  cor:1plct i on t o  insur e .:my v.:.ry �:12.t i:rial net sc.fc 

duty of  unt cr u dc..y, -�ilc thGrc c.rc suffi c i ent bond fundG already 

.:.uthor i zcd ,  if tr2..n sf c rrcC::. , t o  c..cquirc the f l o-r,c-,gc lends required 

for t�c lli s 5 i on r�s crvoir c..t � f�ir price � a�d c o�struct the d�□, 

Y1:1 ich c ons truc t i on \70rk c2.n be nc cor.iplir,l1-:d in 2, rclc..t i v c.ly short 

peri od of t i;�1c . 
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It  is re s11cctfully re cor.-imcndGd tl12.. t ;  

1 .  The. C i ty of Sc.n Diq;o ;;i.uthor izc o.nd direct the conscrvc.-

t i on of the o.vc. ilabl c u�t cr  r c&ourcG s  of the S2..n Diego River and 

ini t iat e thG construct ion of c. m.o .. s onry do..m c.crosr,  the 82.n Diego 

River , l occt cd at the. outlet  of the So..n Diego River Mi s r, ion reser

voir  be.s in c.nd c.bout 1/3 rr.ilG below the Ui ss ion Fc.thcrs '  Dum on 

the Fit zherbert -We st  tract of 310 2..crcs of rc&ervoir and dalll5 ite 

lo..nd owned by the City of Sc..n Diego . The v1ork to  be put under 

construc t ion �t the ec.rl iest  practicc..bl o  d�tc and adv�nced �s funds 

c.rc  made 2.v2.il0ble . The dv..m to  bG designed for  complG t i on ul t i 

mD..t ely t o  impound w<'..t Gr up t o  elcv�i..t i on 400 ,  r eservoir  cont our 1 56 ;  

2 .  The �cquisit ion of the flowo..gc 12..nds rcquirGd in the 

�i s s ion r e s erv oir b�si� bcloTT clcvo..t ion  400 ,  re servoir cont our 

3 .  Tllc trc: .. rn;f e:r , by the:. Honore.bl .:: , the l�c..yor 2..ncl Cor.u:10n 

Counc il , t o  the J.:i s s ion  RcE- ervoir  Fund of the:. 2..bout $3 50 , 000 Y(n ich 

will not be requirer: for expGndi turc t o  complG t c  thG ·nark , but 

will ba  saved from thG bond funds authorized f or the Otay Resarvoir

Sa.n Di ego  s econd main pi:._:)G l ine ; and that 

4. The ol c ctors  be civGn an opportunity at t�G next general 

6 1 6 c t i on in ; .. pril 1 931 of authoriz ii.1g the transfGr to tho l1i s s ion 

Rcse:.rv oir  Fund of the about $500 , 00 0  of bond funds authorize:.d  for  

thG cnla.rgcme.nt of  Chollas He ight s r e servoir , and th2..t 

5 .  The clc  c t  ors be gi vcn an opportunity at t:1e next gcnGral 

cl�ct i on in .�r il  1931 of author izing t�c tr�n�f cr to  the �i55ion  



Re: s c.rvoir Fund of t:1e 2..bou.t C.� . 2 r;o 9 000 .:�uthorizod but une:;�pcndcd 

bond funds for the El Cr,pito.n d2..m and pipe l ine ; and th2.t 

6 .  The e l e ctors  be given �n opportunity to  trunsfcr t o  the 

Ei s s  i on H.cs ervoir Fund � Y1hene 1;cr a.v.c.ila.ble ,  thG remaining �bout 

$60 0  � 000 a,uthor ized and uncY. pcndccl from the Suthorla.nd D2,:--,1 Bond 

Fund; 2,nd 

7 .  The a.cquisit i on of Eurr2.y RC:. ::.crvoir  in i t s  entirety or of 

:-;1:-,j or c.t or0-e;c. r ight s  there in ,  on t cr1.:,1s fr'.. ir alike to en.ch , the C ity 

of  Sc-,n D i c �o �ncl the L<'- Ee G;,, , Leaon Gr ove cc Spring Vo..llcy Irrig2,

t ion Distr ict ; and 

G .  The inE> t2.llc. t i on 2..nd tcr.1?orc.ry opcro..t ion of c.. bo os tcr pur.�p 

in connect ion Yrith the l.Ii & s i on :i:{c r:, crvoir Dc .. :i.1, t o  ut ilize  the un

rq�ula.tccl.. wc..t .:; r of  tl1c G::..n D i G go River o..ncl the Ytc,t er c.s i t  i s  ii,1-

poundGd fro� the flood runoff in the rer:,ervoir o..nd as it become s 

incrc2.. G ingly o.v.::.ilc,bl c ,  2.nd. dic. chr.rgc r..nd co.rry thi r:i  \/2, tcr , r:,o  

1 1 9  

di vcrtcd  and stored ,  tcmp or[',rily through t11G lower nine zailc  reach 

of  t�c C i ty ' s Lukcs idc -Sa.n Di ego pipe l ine t o  the Univer sity  HG ight s 

filt�r  plant and reservoir . 

SUPPL3EE1TT�·J, ST;�TEi.iE11T 

The t ot2,l func.s rcc omri1cndcd to  be me..de avo.ilabl c for the 

�i 6 si on RcGervoir Fund shoul d p rovide suffi c i ent  money t o  acquirG 

Re servoir Bes in and flo�ag: lands at pricGS  de:. cmcd to  be f� ir al ike 

t o  the O\"Fncrs  c.nc. to t he City of 32.n Diq;o , and to construct a dam 

t o  c lc vc..t ion  400 ,  rcso�voir  cont ol:r 1 56 ,  11,1d to :provide thG C i t y  o f  

3c..n !hceo \1i tll nn c..ddi t i onc...l net 1;,c..fc c'.uty of :i.bout f ifteen  mil l i on 

gal lons of vmtcr  <', clay Yihcn the \Jorlc i s  co'L1plct e:.c.l and thG \7c. t cr  

ir.1p ounC::.cd fror:i. the n.:x t f l o od runoff pcrioc.1. of cons c �uGnc G . 
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The tr�nsf c r  of the )350 , 000 rc�aining unexpended in the Otay 

Rc s e rvoir-G�n D i e co � econd n�in �ipc l ine bon& fund to  the Hission 

Tie :o --:rvoir  fu,1c1 ,.-,ill ,:1:--.kc i t  pos s ibl e to  init ia.t c the 2..cq_u i s i t i on of 

:i:lorn:�GC liJ.m'_s an('_ t o  c om:,t1·uct tl1c upstrc,:,,;� por t i on of the 1!i :o s ion  

r ..., s .: 1·voir d.2-.r.1 t o  2. hc ic;ht th,•,t ·-,111 L1cslce 2.vr-, ilo.blc the unrq�ulc.. t c c.1.. 

floH o:f tllc r i  vcr  2..nc'_ of 5 0:·2c h1�Joum1ccl un.t cr  for  d.cl i  very to the 

C i t y  tllrot�gll th.: ...:::� i s t inc; LC'.!:cs iclc -So,n Diego pipe l ine . 

Drnwing& arc bcinc; print ed  �nd spccifi cc..t i ons 2.r c  being typc

i:rr i t t cn for  the c onstruct ion of  ; ii r.:,sion  rc5crvoir  clura to impound. 

w::'..t cr  ul t imt' .. t cly to  reservoir  c ont our 156 . 

Dct2.il  c st ir.1n.t c s  of co&t  of the :i ii s s i on Re:. servoir Fe2..tur c  c..rc 

being c ompilccl .  3st imr.t...; :o <',re b ...: L1g obtn.inccl fror,1 the County of 

Sc:'..n D i e go of the c o &t of :1oving c.nC: reconstruct ing i t s  hig.rim:1.y 

�rounl �i s&ion R c s cr�oir ba& in j [',11l fr ora the San D i ego & ;J izona 

?.2.. ilwo.y Cor.'lp[',ny of the c o & t  of mov ing o.nc,_ r c construct i:i1g it s S2.n 

:Oi -.: 60 -Lc'..kcsic'_e :Brunch l ine r.i.:rournl the Eiss ion Re & crvoir B2. s in ,  or  

for  the o.b.-..nc1..onmcnt of  the rc:-',c:1 in t:1c re serv oir  basin . 

Rc &p� ctfully sub□ittct ,  

�I . l! . Sc.:v ac;c , 
iiydraulic Encinc c r .  
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Mox,;,,¥,,, Co3f- �n,JCoJJ 
GRAPHICAL COMPARISON Tora/ .f '"'""'" .5or<J M1ll1or, �r PROJECT 

MISSION 601:UJI!! AND EL CAPITAN Dl'.M�ITES Co.,f Co_pocdy Dufy (io//on3 1000. 
Mil/Jon ftirlk,y &o/lon5 

!Ji/lion (jol/on3 Duly 60//on.1 R.� 1"'1-
MISSION 60N6£ -- , 

J9'17,00G 
(11} � /Y O-•lo_p,.,,enl- ( Oivl!lr.sion) l C 0.,1- !:J" 7,000. # 0. 7/J 0. 0 8. 58 ---, 

�.9� 0� 
z'!!P'D•velopmonf (Sloro9e) I /fdd,/-,ono/ Co.,t 1,.sez,000. Zfll,9, 0()(, Z6.30 s o  .9. 1.3 ,, .J,:P Oevefopmcnf .. I ,1ddil'/ono/ Co.,t 2, c!Jc,()<)0. 

II, 761,0� 74-.30 /0 . .3 'l{,2/JO(. 8.'HJ 
'f '(J, Oevelopw,enf t=J , (l,J ,. ;fald,l,ono/ Ct»I .5�, 000. �30.!JOPQ. .96.00 /2'.5 1/r�O� 767 

� r .5, ,ng, ooo :=s,-- 7 Toh>! Co.3f 
Toh,/ Oeveloprnenf . .Ii? .. .r.; -f//lu:,r, r-,,� , 1 Ma.umvn, ..5ar<> Duly Per Oay 

-::::C- 7.�7c I Cos/ Per /000. &ollon4 {.r,llerect a,,dOel,vered) 

£L C{{PlrAN , , � /UOevelop--nenf ( 0/ver.s/on) I Co.1 f l,BJ.1.-',ooo. 1/,6",1.J,OO<: 0.10 0. 0  --- 1.5. 58 , I , ZS' Ot!>lfe/Opn?onl {.St-o��") I /?dd,"/,orJal Co,/' 2,.983, ooo. k!B.3�� 18.14 If, !J !J{J� 18.05 

.3.at' Oeve1/ol'"'enf 
, - ' /fddd,onol Co41 .3, 615, ooa 

�1,1416'""' .3tl7t'J 3. 7  87Z,OIXJ. lto.O.S 
J:.l; ii...� IA 'f'l7.000. --· r Toi-al Co.$/' 

Toiol aF �,;g' t:J<1velo,-,-n/- - _fj_ 7 An.'n,"� "•Ito-� - I Mo.<1rnum Sore iJuly fie,-- iJog - -- ,,, n,;,.. � 1Cosl �r /(7,)" 6ollon.5 

Nol'e.:, : 
(e J 77'/t! e.$1,�;:: l',;o.,I:, con/-(OJ No conl',nvovs .so/l'o d<>"y o/.......,,,. can · be obl-o,neo' 

/Jy dwer.$/cn w1/l,o,,,I �?" ov✓- o,:, o-ru7q of' o6ovl o,n no �,, lo � con- c,rY o,r Z.S m,11,;,,, !lo/Ions pt,r do y cr.n be af�r.1-ed w/rht1v/' s/on;_,e, ;!�s, Of'm1n/3/n:,l,-,,,,.,,kyal ,5,,qN Du:oo -Ct'll.lFVRNIA 
(b) Exclus/ve or Sv6-.$urroc�· wo/l!!r .$V,P,D/y• 

Qr enq,,,_,,-1"!/ n!f!'l'=me,,r.,. 
AOOITIONAL WATER SUPPLY 

.51"1N 01£60 l'i'IVE:R R�SOURCcS 
(c) The e.1/1'mok-, co,,lb/n no omounls to co;er th" crul COMFHRATIV£ QUANTITIES, COSTS 
o/ /t,t, del#trrr>inoHon of -vol�r r19.1>f-.1 or /ar conae,..,not,on .5colo a� Show,, of fonds nol oblo,r,oc/e al" /D,i- pric.c:;. Sepf. -1::JZi!. 

D,,,-� ".I' 15 C f'Z.,f'ni/- C11s/- /,u;/tA7es-lnl'f!re.1I, f?.c,orc,cial'lon, (}_,ferof1on. . . 
;S(J-� T>rx:.<"O 11.,., 6.C n/lJr,once, ,F,�/ro/>1>'7 ona /Je1,very ,nl'o #le C.JY� 1J1.1lri/who,,., S>'-5lern. �c,9�,,,.,,"0r. 

C-Jted 6,-$-t(;'tfl 

S-445 
t/: The transfer to the iass1on Reservoir Fund cf the about $350 ,000 -.which will be · saved from the Otay 
Heservoir-San Diego second main pipe line bond fund, will make entirely practicable tbe construction 
of the upstream portion of the base of the �.ass ion reservoir dam, toeether w1 th outlet and contl!"ol 
works, to  a height which will make available for carrying throueh the City• s .Ln.kesic1e-San Diego pipe 
l ine from Mission reservoir t o  the Cl  ty• s University Heir,hts reservoir upwards of 2.5  million gallons 
of water a day in perpetuity. 

The transfer of all the fund::. reconr.v�nded wil l provide about �. 700, 000 for the Mission reservoir 
:fund wlu.ch should be snffic ient at fair prices to  secure the flowage land� required, move hiehways,  
pipe line and railroad and conztruct a dam to  store water to  elevat ion 400 , reservoir contour 156� and 
thus increase the net safe duty of rc::, ervoir inpounded ,;;:::i.ter �vail3.blc to the City by about fifteen 
million c;allons a day when water 1s 17:rpounded fr on the next flood runoff period of consequence .  

� 
t'J 
� 
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C O !l C L U S I O N S 

the followln, aro the �rinci al facto brOuuht out by tbla 

st.udy : 

l. J\ contlnuouo sato su1,ply Of' 4o9  m.g. do  oen be Obte.1nod 

from tho ...ian D1 eso l.ivor r,.retnage Boain (without lnterrerln with 

the continued dlvorsion for storage end d1rect delivery 'by the 

Cuyemoca rater co. as heretofore ) by cons�ruot1ns a dem or sur� 

�lcient hei�t at the �1 C vttM Oamsito Noo 2 to irn�ound wa�ar 

to the 140 '  reservoir contour wltb a reservoir capacity of 55 .780 

acre toet . The osttmated cost or this develofrn nt comvla�o 1a 

�4 , 8Q'7,000o00 

2. A continuous sate aup ly or 9. 7 m.g.d. con be obtalnod from 

tho San �iego River Drau1a&• Eaein (without in�erforin with iho 

oontinuod diversion for storage and d1roct d6livory by tho Cuyamaca  

1aticr Co . as beretotore )  by oonotrutt.ing a dean of sut"f'1 o1ant height 

at the El Capitan Dame1te No. a to impound water to th• 190 1 rea

eno1r oontour with a storaa• capacity of 122.000 aore feet .  Tb• 

o.i1m ted cost ot this development 1nclud1ns th• coot Of the t1rat 

4evelopm nt 1a i0,422,000oOO• 

a. ln order t.o dovolo 1.h6 ultimat.a ear dut.y of tho San Dl go 

R1vor tra1ne-g• D eln at. tb• 1 C aplt.an CamaS.t.e No. 2, lt Wl ll be 

nece$Sar)'" to provide abou\ 200,000 aor• toet ot storage, which will 
r•qulro a. dem or auttioi t h•1sht to impound watter u� to out 

th• 235 ' r•s•no1r contour and w111 tlood �rao\tcally ihe en�tra 

1 engt,b ot t.1- CU7 ao ter Company' 

4am and the El Capt t.en Dem.elt,e No .. 2. 

tlume bet.•••n tbe �1vert1nn 

Aa st.rt.ad b•retotoro tn tbia 

etudy, th• robl m ot ib• Ultimate Vev•1okm nt. or th• � 1opo 

R1vor Drain e Basin t. t.he l captt,en Dama1te No. 2 trivolves t,he 



EL C -rr AU .ROJECT 

I> SIT£ llO• 2. 

CONCLUSIOns (Continued)  

aaumption of the cuye.maca •&ter compeny•e  obl1satlons end the 

operation or the t.wo projects combined • 

• 
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CITY OF SAN DIEGO , CALIFOHH!A 

San Diego. ca.11 rorn1 a 

To the Honorable, the Uayor, 
Tho Common C0\1nc11, end the 
Board or �tater Comm1se1 onere or 
The City ot San Diego, Cal1 tom1 a. 

January 14, li22. 

SU.bject: Additional Jlun1c1pal Water Supplyo 
San Diego River �souroes, 
concluo1ons, Recommendations. 

llerew1 th is  progress and prel1m1nary re

port on t,be San otego R1 ver Add1t.1onal  r.ater sup

p ly Resources ,  wb1 ch 1 t  i s  deemed timely to present. 

HNs/FJ'K 
P3k 2-16--88 

Respeottully, 

a. u. savage, 
Hfdraullc ai&1n er. 

t 



CITY OF SA?l DIEGO, CALIFORNIA 

San Dt oso, Ofll1tom1 a, January 14, 1922. 

To the Honorablo, tho Mayor, 
Tho Common Council, and the 
13oard or �1ater Commiseionero of the 
C ity of San Dieso, C 11rorn1a. 

SubJect : Add itional tiun1c1pal Water Supplye 
san Diego River Resources, 
Conoluoions, aecommendationss 

In compl1 anoe w1 th the requirements of the Doard of 
Water Comm1sa1onere• Resolution Noe 111 dated AUgust 11, 192le 

"BE IT RESOLVED I\Y tb• Board Of �tor Comm1o
s1oners or the City of �an OS.ego, that the Hydreul1c 
Engineer bo, end h• is heroby authorized end direct
ed to roceive and assemble available revorts end dat a  
relat,1 v• to the water rosourceo ot the sen Diego 
River, to erne.lyze same, t.o mako 1nvest1satt.ons c.nd 
wrvoys and pori"orm such other work u may be neoes
aaey to amplify tb1 s dat,a, to · biro such asslstence 
ae may be required, and to 1nek.e a report with reoom
mendat1ons to  this Commission. " ,  

GQd with the requirementa ot the Common Council '• 
Re solution No. 26751 dat•d Aueuot 15 , 1921. 

•That, the Hy4r aul1 c msineer be requested to 
f'urn1 ah the c1 iy �ouno1l tor. oonslderat1on, as soon 
ae posaible, a prbposed 0\1tl1n• tor th• development 
of t.he wet.er eystem. " .., 

Comprehans1ve 1nve�1gat2.ons, aurveye, deaisns, computa-
t tone and rele.tlve esttm :tes have boen ad• covering the two pos
sible &ltem ive Reservoir .aas1ns end alternat1v• looations of 
d ams tor aob basln 1'or tbe conservation and conduction of water 
from th• San Diego Rlv•r Drainage �a 1n to th• City or sen Diego. 

Th•r• are two outst.end1ns reoervolr bu1na on the San Di ego 
River; &1 C•pi�e.n and salon oorse• 

El Ca1J1tan Jteo•rvoir Basin, 1ocated 30 miles up th• San Dl•go River from San Diego has a tot.al dratnaa• baaln area or 192 square mll••• Ml••1on Oorae n•o rvolr S..1n, looa�•d 10 ilea u t.h• San Diego River from sen Dleao bas a tot.al drainage bas1n V 
ar•• or �, aquar• m11••• 
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Tho following ere the various d9V&lo Jmcnt.s considered at 
e ach of the reservoir basins end their several respective damsites 
in  the order of their dlaouseion hore1n below. 

l o  El Capitan naein Dams1te No. 1. 
lo  Bl Caplten Basin DamsU,e No . 2. 

(a) First Develo.vment 
(b ) second Development 

a. Uission OOrge Basin - Mles1on Damelte No . 1 .  
(a )  F1�st Develo�ment 
(b )  Ultimate Develorment 

4.  Mte,1on Gorge Basin - Demaite NO o 2o 
( a) First Development 
(b } Ultimate Development 

6. Mission Gorgo »astn - Dama1ie No. 3. 
(a) Initi&l Development 

El Capitan Basin Damoite No. l i s  located on the San .L>iego 
B1ver e ight miloo above Lakeside. The total tributary dra1nase 
area 1 s  192 square m1les. r.o dems1t.oe have been investigated 
tor th El C«i>iten :Buin. Exhaustive core drill recovering 
borings have boen made at S1te No. l which d1soloeed the ex1a
tcmoe or continuous solid gren1 te bedrock foundation and abUt
m•nt.e. but at such considerable depths b low tho surface ae to 
render the construct1on or dependable dam at ih1B s1io promi
n ently expansive . 

£1 Cep1tan :Basin Dems1t.e No. 2 1o located on the San Dloao 
R1 ver seven and one hnl:f' miles at,ove Lak•a1de md one half mile 
below demsit• No. 1 .  compr hens1ve core drill recovery bor1nse 
are abOut being concluded at. Damslt• No. e. end have so tar die-
o losed oont1nuoua solid granite bedroclt suitable tor foundation 
and abutments tor high maaonry dem and at relatively 1 as depth 
below surfeo• than at Site No. 1. A few addlUono.J. borings ere 
r•quired bOtor• the depth of the badr'0Ok oan be determined up the 
left or south abutment. The f1rat development provide cor a dem 
or suft1c1ent h•isht �o tmpound water to the 140 ' reservoir contour, 
prov141ns stareg oapac1ty tor 5G,000 acr toet of w ater. Thia 
storaa$ will provide a oontlnuous sate duty or 5 million gallons 
ot wat,er ;per day at the reservoir• 

1'h• estimated cost or the rtrst develo rnent 1ncludes en tn•  
1t1 al p aym nt ot 75 t000 tor the Indian lands, th• construot1on 
or a standard sr :vity type ot maaonry ov tfl<>t dim, a filtration 
p l  :t. and a conduit. or 10 m1111on gallons daily capacity t.o the 
c 1ty or SM D1eao •a  Un1vers1ty He16h�a Reservoir. Th• est,lmated 
oost or th• rirat developm nt 1a 4 , &oo,ooo. 

Tb second developmont provides ror gravity ty�• masonry 
oam ot suttic1ent h•l ht to lmgound wat•r to 'th• 190 ' reservoir 
contour, prov1d1na a at.oras• ca.,paclty ot 122,000 acr• t••t · 
1'b1s storaae w111 prov1d ooni1nuoua safe duty ot: 10 mill1on 

a11ons per dq or water at. t:.. r •rvo1r. th• eet1mat.ed ooat or 
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the socond development includes en 1n1t1el P"-YUlent or i15.QOO 
for tho lndi en lands, the conetructlon or a er �1ty type masonry 
dem, a filtration plant ond n conduit of 20 m1ll1on gnl.lons daily 
c apacity to the C1ty or San Dtoeo • o  Un1vere1\y Heights Reservoir. 

The estimated ooet. of the first. ond seof:)nd development ia  
$8,000,000o 

No provision 1n the foregoing est1motos 'boo boon made for 
the p�tnt or arr:, additional sums that the Secretary of the 
Interior may require 1n compli onee with the A�t or Congress 
granting to the City of Gan Di go perm1se1on to condomn lands 
1n the Indian Reservation r�. rouervoir tlow8!30 �ur�oaes. 

l�o amount has been included 1n the est1c
fi

� tor the purchase 
ot tlowage lands amd damsites 1n private oYm shtp, and no amount 
has been lnoluded t.o cover the coat or impend ng 11 t1gat.1on, nor 
1o it de med pr ot.1c&l t.o eet.imate the time, I" quired to onclude 
t.he l1t.igat1on. 

\ 

No reduction baa been mod in tb• est1mat�d dutr
�

of the 
water for delivery to the City or San Diego on ·  aoooun of the 
quantity or wat r required by the A4t of' Coner•es to b deliver•d 
b7 the City or se.n Dteao t,o riparian lend owner$ alOM tho River 
below the raaervoir basin and to ap�l1cents aions tho conduit to 
San D1ego. \ 

The estimates sore duty or the 192 square miles of the San 
01ego Rlver Uralnas• Baein runoff above O Cap1t$1'1 Domslte does, 
howev6r, oontem.)late a cont1nued diversion tor etorege and for 
d lreot delivery by the Cuyomaca ·1at.er C mp"1ly as �•retof�re. 

Utasion Qorse Basin, Y1os1on Dams1te No. l 1 looa�o� �n the 
San Ds,ego River at the s1t.e ot tho Old U1a•1on Dam 10 miles bove 
tbe Clt.y of San &Ji eso. The -tot.al t.ributary draintia area lo  507 
square miles. the first develo�ment et tho Ula1tibn Damait.o r. o.  1 
vrovidee tor a gravity ty�• masonry dam ot wtt1c,ent h&1sht � 
impound water up to the 190 '  reeervo1r con1,our, providing et.or ge 
tor 85 ,000 eore roet. 1h1s storas• wi ll provide a continuous 
eafe dut.y or 5 mlllton gallon• per day ot wo.ter a't the reservoir� 
Th• •st 1mated ooat. or the t1rat deve10, nt ot JAi aaion Daina1te , -
No e l 1nolud•s prov1s1on tor 't,he eat,1mated coat ot the flowage · 
end dems1t.e landa and combination gravity typ inaeonry overflow 
dam, ext,Clded w l th a caoer•t• coro • 11 bankment at the r1Qh� 
or  north •nd, filtration plant end a gravity conduit or 10 
million gallona p•r day oapaclty to tbe City ot San Diego , located 
down throu h Cabr11lo canyon to a conn c�1on with the Clty•a 
d 1etr1butin system at t.be south 11ne ot Balboa .tal"k at 11th 
str �. Tb• ea�1mated coat, ot the fir•i 4evelo men� 18 a,000,000. 

Th• ultf.m t development or U ion D a1te No o 1 provides 
ror • sr v1ty t,y_pe dam or w.ft1o1ont, height to impound water up 
to the 130' r eervoir oontour, prov1d1ns etoraa• tor aa2.ooo 
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acre feet. Tb1 s storage will vrov1de a continuous safe duty 
of 12¼ million sallona or water per day at the reservoir. The 
estimated cost of the ult1 ,ate develo�ment of Utseion Damaite 
No. 1. includes provision tor the estimated cost of tlowage 
and deJ11aito lands" a erav1ty ty1-e dlMD, filtration i.;lant, and 
sravilf conduit of 20 million gallons daily capacity to the City 
or San Diego, located down through Cabr1llo Canyon to a �onnec
t lon with the Clty •s  distrlbUting system at the South 11ne or 
Balboa ?at"-k at. 11th st-reet . 'the estimated cost. of' the first. 
and ultimate development of U1 ss1 on Daroslte NOo l i s  J6 , 500,000o 

Uisslon Gorge Dameito No . 2 l s  located on the san DieGo Rivor 
�1ne and one halt milos .�bove San Diego end one half mllo below 
Mission Damsite l'lo,. 1.  ·•he total tributary drainaae area la 
387 square miles. Tho f1rat develOJ?inont at the W.soion Dams1te 
No. 2 provides tor a dem or sufficient 1 e,1ght. to impound water 
u p  to the 116 9 reservoir contour, providing storage for a1.000 
acre teoto This storeae will �rov1de a oontinuous soi'e duty 
ot 5 m1 111on gallons or water vor day at the reservoir. The 
e s�lmated cost or the first, development of U1 sa1on Demaite No. 
2 includes provision tor the est1maiod cost of the flowage ond 
d eme1te lends. end srav1ty type masonry overflow dam, t'1ltrat.1on 
plant end a sravlty flow conduit of 10 million gallons per day 
capacity to the C1ty or sen Dieeo, located down throUilh CabrillO 
Canyon to a oonneot1on wlth the Cl�y •e  dlst.ributins system at 
the South l1ne or Balboa 4,'ark e.t 11th st,reel.t> l'bo eat.1mated 
c ost of the t1rst develo�ment or Mission Damslte No. 2 1 e  
$2 ,500,000o 

The ult1m te development of U1as1on GOree+ De.ms!to No. 2 
provides for a meaonry dem of suff1 c1ont height to impound water 
up t,o the 156 1 reeervotr contour, .t>rov1d1ns storage for 285,000 
acre reet. This atorase will proviuo a continuous sate duty or 
l2t million gall"ns of water ,ler day at t.he reservoir• The eetlm
ated oost 0£ the ultimate develoyment of 1Use1on oams1te No. 2 
includes provision tor the oatimated oost ot tlowoa• and dama1te 
lands, a gravity type masonry dens, f11trat1on ,plBl'lt. and srav1t:, 
c onduit. ot 20 m1 111on gal.lone dally c&vao1ty to the City ot San 
Diego. locat,ed down through Cabrillo Otmyon to c oonnection w1th 
the City • s  419trlbut1ns eyetem at. tbe South 11ne ot Balboa .t1ark 
at 111.b st.r et. The estimated co� ot th• tlrst end ultimate 
d •v•lopment ot U1as1on oamslte No. 2 1s 5,250,000. 

Kl slon oors• Do.malte No. � · 1s  1ooatad on �he San Dleao u1ver 
s even end one half' miles above San V1 eso and o.bout. two and on• 
halt miles below Mlaaion Oamslte No. 1. ihe total \rlbutary 
drainage area 1• &Q2 square mlles. th• tlret. develo�m•nt at the 
Mlss1on aorse Damolt• NO o 3 prov1dea tor a dam ot 8Uttic1ent 
belaht to impound • �•r up to th• 210 •  r•••rYoir ooniour, provid
ing etoraae �or 25,000 acre teet. Thia st.orege will frOvid a 
c ontinuous •ef• duty Of 4i mtl lS.on gallons ot ••t•r ver day e.t 
tbe reservoir. The eet1m �ed. c ost of ihe flrst development ot 
u1881on Gorse Dam•1t• No. 3 1nclud•a provla1on tor the estimated 
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oost or tho flowage and dams1t.e lends end i!rav1ty tyl)e masonry 
overflow dam, t1ltrat1on �lant, J:1WBp1ng plant end a conduit of 
10 m1111on gallons per day capacity to �he c1�y of San Diego, 
located down through Cabrillo Cenyon to a connection �1th the 
C1  ty• s d1str1but1ng system at the South 11ne of '.Balboa 1>ar1t at 
11th streeto The estimated coat of the first dovelo�ment of 
Mission Dams1to No. 3 is �3, 250 ,000 .. 

core recovering bor1ngo are oseent1al at both the Mission 
Gorse Dams1te ,{o . l end Site No ., 2 b fore sup,vorted f1nal con
cluetone can be reachedo 

fb• surface out-cropping or apvarent ¢Qnt1nuous bedrock •t 
S1�• NO . 2 end oore recover1n6 borings at Site No o 3 however 
justify favorable assump�1ons. 
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Recommendations ; 

It is recom.11ende<1 that the Ci t.;y of San 1ego roceEld 1m
medi at ely to : 

1 .  Acquire the necessary l onds and r1ehts of we..y for 
t,he conservation of water at, : .. 1sa1on Gorge Reservoir 
Basin and 1'Mls1te No. 2. 

2 .  construct a dependable overf low eect1on masonry dam 
(ddsig11ed tor enlargoment to u ltimat.o oapac1t.y) , of 
sufficient height to create a r aervo1r or 87,000 
a.ore feet ca�ce1ty. 

s. Construct a fi lter lont. 

4 .  construct a gravity oondu1t ot 10 mi l lion gallons 
dai ly capao1ty from C1s 1on Gorse Reservoir to the 
clty of San Diego to connect with the City distri
buting ayst.em at t.he south lln� of Balboa P ark at. 
11th street, San Diego. 

Fms/.E>JK 
EIF 

R epectru11y. 

H. N .  savage, 
H;ydrau l1c Engineer. 

1 :tt 
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I HZREBY CERTIFY that the hereto attached- document 1s 

a tull ,  true and correct co;...>y of Document no. 272758 of 

the files of this office, ent1tlod "Geolog1c�l end Eng1neer-

1ng Revort an the l:>ropoeed Dam at El Cafitan Dam Site Number 

2 on the San Dief;o River, by c .  D. :Je.rx and c .  F.  Tolman. 

C1ty Cl erk. City of San Dieso, Cal. 
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QEOI,,OGICPl.c BE?ORT 

On the Suitability of the FoundBtion 
Rocke at El Capitan Dam Site Number 2 
for the .:.--roposed Earth end hock Fi ll 
Dam, the vreliminary plens and aJ,)ec1-
f1 oat1ons or which have been furnish
ed us by Hydraulic  hng1neer, n. l• • 
savage, 

EHUINEERINQ BE.ORT 

On the Ty,i)e of' Dnm �roposed, 

end 

Ali ANALYSIS 

Ot the Flood Flow .-rov1s1on for the 
Spillway and its Design. 

by 

o. o. Marx, 
consulting Lns1neer 

c. F. Tolmen, 
Consult1n Qeolog1st 

November 10. 1931. 
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LETTER OF TRt�S�ITTAL 

stsnrord university. ca11r • •  
November 10, 1931. 

To the Honorable, tho !.layor and the Common council 
or the City or S811 Dlego, Cal1fom1a. 

AD for your roaolut1ons numbore 57�97 and 
51398, copies or which are attached. the under
s 1sned submit tho tollow1n& report to be trans
mitted to tho State £ng1neer 1n support or the 
application to be tiled by the �ity of S81l Diego· 
tor th construct.ion ot cs dmn at the El Capitan 
Site wo. 2. We understand tbet the preliminary 
plans and s�eo1f1cat1ons for this ntruoture were 
eubmittcad informally to the State  Eng1neer. but 
that no formal oppl1cat1on to construct the dam 
has be•n filed to date. 

It bscemo our duiy under 1our resolutions 
t o  pass upon the ;:rel1m1nery plans end spec1r1-
c at1ons, end to make ouggostiorls aa to additions 
to them as •111 be required t,o enable the S1iate 
Engineor to pass favorably u�on tbe a �l1cat1on 
to conatruo-t. wbOn the t'1nc.l plans an� speo1f'1ca
tJ:>ns e.ro wbmitted for bin ef�roval. 

Sino• the function of the ato 1neer 
is  merely io aes on the so.tety or any dam wbioh 
an ap�llcant propoa•o to construct , the work of' 
your Consulting BOard hao been merely �o pasa u�
on the plons and spoo1f1ca�1ons ond upon suppla
men\e.ry 1ntonnat1on l eoed a� their d1spoeal by 
tbe , tneerin& Department Ca  11st Of the datn 
examined by ua 1o at.t ched as Appendix 2 ) .  

1 4 1 



Our investigation therefore covers : 

lo The geological examination of the dam site 
for the pur�oso of determining hether a dem of 
the proposed tyie end or tho required d1mens1ons 
c an  sofely be built at tbs proposed s1te. 

Ilo A st.udy or the type of dam proposed for 
tho s1teo 

IIIo M analysis of the flood flow provision 
made tor the proposed spillway and its c;Sesisn• 

The factors above enum rated are the only 
ones that affect the safety or the structure, and 
are the only ones considered by us 1n our stud.yo 
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CRAl>TER I 

EQYNDA'f IOf! GEOLOGY 

QF EL CAflTAN P,W Sil'E W:J[IDER 2. 

INTROWCTION 

type or Dam Under <;ons1ger,o.�12n 

In tho geolosical  study we have confined our 1nves
t1gat1one to the foundation conditions necessary tor the 
hydrau lic fil l  dam designed by your Engineer, t..r. H. N. 
Savaae, the p lans end spec1f1 oat1ona of which will  ap ear 
1n  the app lication to the st.ate Engineer. 

foundat1911 N@cessary tor the Hydrau11g Fill Pmn 

This type of structure does not demand a strength 
o t  foundation that wou ld be necessary for a rigid struc
ture or the same a1zeo In \h1a �articular locality the 
strengt,h of fOWldation increases with de�th from surtac• 
and reaches the maximum where the etfecte of weathering 
d isappear. Therefore. to o�tain bed rock ot fresh un
weathered granite or maximum strength. 1t 1 s  necessary 
to excavate to the bottom ot the zone atfected by weath
e ring. According to the results of co·re dri lling, this 
1 s very deep. 

HOwever, a hydraulic fll l  dam calls for a founda
tion sutt1o1ont merely to sustain the weight or the 
overlying atructure. The core wall must rest on rook 
that •111 eueta1n the weight of the ovorlylna etruo
turo without yielding, and the foundation rock must 
be fully as 1mperv1oue as the core wal l 1 tselt. This 
invo lves, thetotore, deeper excavation tor tho core we.ll 
then tor the remainder or the structure. 

Yltiqt.lOn with Dep:tJ) in S!-t1nst.h 004 .?ery1qu.sn•o• or 
roundat1on Rock at the El capttnn s1te 

The variation 1n str ngtb end pervlouaneea ot 
the foundation rook trom the 8'\lrface dowmrard 1 s  ihe 
important. feature end is dlscus••d in detai l. 

Location °t �M P.Am site 

El capU, en oem 51 t,e l�o . 2 1 • located about 25 
ml les nor�heast, of tbe Ctty of san D1eso on t.be ..,nn 
D1eso River, as shown 1n the maF acoomv&nying tbe 
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n avpl1c�t1on to be filod with the State lng ineer. The 

site in question 1s the more southerly of the two 
s ites explored in 1921 end 1922. 

�election 9f Dam Site N'O e 2 a your Chief &lgineer 

Aft.er careful examination and dr1111ne, the 
lower site was found to be far superior to the uvper 
s l�e , and was rightly selected by your engineer as 
the more sd1afaotory location for tho demo 

SCQfB OF THE aEOLQOIQAL INXESTIGATIONS 

Inyestlsat1ons �rior to the rresent stu4igs 
In addition to the joint detniled studies at El 

Capitan Dam Sito Noo 2, the reeults or which are BWJUDar-
1zed 1n this re�ort, tho geologist of the board bas ex
amined the aeolosical environment. of all the dams owned 
by the City of San 01eso , end all or the dam a1tes that 
have been considered 1n connection wltb your �lens for 
w ater develo!'ment except the Uiaslon Dem 51 te.  lle has 
also subm1ttod to tbe Honorable Mayor end Council  of the 
City ot San Diogo tbroueh �r. J. �. illllems, the ASate
tent Manager of Overo.tions then in chars of your water 
develo�ment, geological reports on tho natural rook foun
d ation of the following dams end proposed dem sites : 

Upper and LOwer SUtherland Dam Sltea 
Reported Ausust 22, 1927 

Upper and Lower �amo Dam Sites 
Upper and t,ower Roden Dam Sites 
San Vicente Oam Slte 
The El Capitan Dam Sites, 1nolud1ng the Lower Fl Capitan 
Dam �1te 10 . 2, the Upper El Capitan Dam Site No. 1, and 
El Capiten Dam Slte HO. 3 

Reported Aupst 28, 1927 
Lower and Up;er Ot ey  Dam Sites 
Barrett Darn 
L!orene Dam 
cuyemaca Dam 
Sutherland Dam 
urray Dem 

San Jll •at11to Dam 
Hodges oam 
ChOlla Dem 

Reported Y•J 21 . 1928 

Th• s•n•ral geo1os:, or th• gren1t1o complex ot 
san Dl•ao County te outllned 1n th• rel)Ort on the 
iwo SUtherland Dam Sit•• • and ih• character end or1s1n or 
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bed rook flaws that may affect dMl sltea 1n this region 
and 1n this type of rock are d1eouseed therelno 

In the re�ort on the sarety of the various dams 
owned by the �1ty of San Diego by a consulting :BOard con
a1st1nc of engineers, LOuis c. Hill, c. �. Oldberg. A. Jo 
Wiley, and tbe soologist signing this re�ort , the topo
graphic h1 otory mid general geology ot the region in 
wh1ch tbeaa dams aro situated are discussed in so far as 
they have a bearlns on the character of foundation and 
tbe safety of these dams .. 

con01us1ons Reached 1n a �rav1ou§ sxamlnp..tJon 2r El 
Capitpn Dam Site No . � 

The fOllow1ns aummary appears 1n the re�ort or 
August 28, 1927 on the Lower El Cap1t. en Dam Sito No. 2 • 

. " The El Ca21 t.m .Qamaitos; t, 

"The geological formations at the two s1 t•s are si
milar. The lowor site hes been favored over the u�per 
on account ot tho shallower d&pth ot the zon& of rook 
alteration. �ho bed rock formation ie a m1ca-r1ch gran
ite (younger phase) without shear zones or f1Bsur1ng. 
The lower slte bas not been affected by landslides.  
There are no visible active faults 1n the vicinity. 

"The deep belt of weatbe�1na that occurs at both 
damsites is due to the extreme o • with which this 
mioa�r1 ch. evon-grained granite d1s1ntegrates in the 
belt of a fluctuating water table . Below this zone of 
fluctuation sound rook hao been round by dr1111ns end 
the de;tb ot fresh granite le  known. A properly de
o161led structure. solng down to sound bod rock where 
necessery, otm be construoted. 11 

�pope ot the Recent E:ly\n �19o Qt �bl 0nm s1te 

In tho recent geological 1nven1gat1on or th1$ 
site the g•olog1et has re-studied th• aroa in detail• 
spoc1al attention was pa1d to tho �o s1b111ty or 
r aulta  that m1cht atreot the safety of tho dam and t.o 
landsl1d1ns on the 1lop• north of th• river. He also 
has analyzed ori ically and 1n more detail th• re
oul.te of the core drilling on the c1te , and bad the 
opportunity ot conrerenco 1th the driller, ur. 
Johnaon, bo explained the character of the m�terlal 
encountered 1n the drill holes mucb more 1n do�a1l 
than ap�eara 1n tho loa books. He nlso was otf•r•d 
all tho data collected by your Cblef l:llglneer 1n bis 
long otudy ot the situation. 
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..CQJJCLU"IOlP 5-·J1.Cft!ID Efillli I.HE. . BE�Elff lt;Vf1,,'l'IG,A. ™ 
�heae additional studies have 1n no way obengod 

tho 0t1n1on ronnod during tho �rel1m1nary o.nd brief 
1nvest1g�t1on in 1927 • Tho site affords a aatisfae
t cry SUj:Jport. tor the hydraulic fill structure and wi 11 
not slide or yield und r the we!ebt of the dem. 

lhe relatively 3hallow sands and ravels  1n the 
river bod end th• thin veneer or residuary soil which 
lies  on the granite wi ll bo more ,ervlous then the dem, 
and all the other mat•ri al will  bo far le sa perv1ous 
than the hydraulic dem itself. 

Tbe bed rock, whether of di slntegratod ere.ni�o or 
of fresh gran1�• • is insoluble and will not suffor soft 
ening or d1s1ntegrat1on under tho de. •he atru�ture, 
t herefor , can be laid dire ctly on tno disintegrated 
granitO with sefetyo 

The foundation for the core all •111 involve exca
vation 1n the weathered gren1te to the de1tb at nh1oh the 
rock vill  bev• su.N"1c1ent atren5th to oovport the wall, 
and bo.ve an 1,:i,erv1ousnese equel to that of the cement 
stntcture . From the meager sv1donce Bhown 1n th& tunnels 
on each side or the river, it is probable that this exca
v ation will not be on the averege more then 15 or 20 teet 
deep . Tbe spec1f1c�tiono covortn the d•�t� of trenoh 
read : ('-'AS6 37) 

''61 • CUTOFF TRENCH. - Tb• excavation ror t.he cutoff 
w 11s under th• d m md s�1llway ,tructures shall be made 
t o  suob depth end width as dire ctod by the en 1neer,  end 
by moAns of ov•n out , tunn•l1n6 or atopln . �  

Tb:3c St o1fioat1on a¥�&r eat1atactory end w1ll not 1n
�o1ve excesalv• excavation. 

IQYHPAIX9t1 RQC� At_m._Q.N X+ .N Dt,Lt s,IT& N.0• § 

��si J,\9($. 
,Tb• particular rock tonaAt1on at. t.h• El Ca,1ten Dam 

sit•• ta  blot, -{:P"anlte" . Freeh unaltered 1� it occurs 
belo th• co,pina or eath•red mGter1al.  hie rock t s 
maoaivo , den o , etron end •le tic end constitutes a thor
ouehly seti factory roundat1on materi 1,  far atrons•r tben 
any man-built. structure t.bat could b• laced upon 1t 

A 1in11ar founda� 1on roc1 occurs at th• Darrett 
D Site where the m ee1ve aran1t• 1a w 11 ex oa•d, and ls 
perh � th bes� round \ion rock to be toWld in ihe county. 
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T1cJmtco1 u1croscop1c Deacr1pt1on or the E1otite-oranite 

Viewed with un ided eye, the 1nd1v1dual minerals 
can be l"ecognized u feldsp�, quartz and b1ottt.o. m 
examination or saroples of oor sho a aeneral parallol 
arrangement of· the biotlte, otben,iee the rock ia a nor
mal even-grained granite. 

V18Wed under the microscope, the feldspar is ort.bo
olase, mtcrocline and acid plasio0laseo �uartz is abun-
4ente Highly pleoohroic �1ot1t• is tbe pr1nc1;al dark 
m ineral• Hornblende altered to calcite end cbloritit ls 
occasionally present. Magnetite and apatite er the com
mon aooessory minerals. In some sptcimons pyroxene and 
mesnetlte are abundont e  Pyroxene 1s oocas1onall1 surr· 
oundod by a rim or hornblonde. This variety would be de
nominated b1ot1t•-Fyroxene granite. The �est teobnioal 
name tor the rock as e 1bole 10  biot1te-gren1te. 

Bf..SVHf: OF FOUNDA'tIQN FLe,s THAT HAYS DJ;;EN liQT"iP IN IRE 

S:tUPY Of DAM �II£S u, :.}�i ,l2Ip11,0 "Mrx 

Foundation Flmt8 

petalled tudy or th• dame end pro�osed dcun sites 
or t.be City or San Diego has shown that certain flaws 
oay occur in the "me.sa1 vo sren1te type" of foundation 
rock, and should be carefully look•d tor in ony tounda
t.1on st,udy in tbt a locality end in tbic ty,)n of rook. 
'.t'heeo era mainly or the four followjng tyt'es : 

l• , sml:leWS .A Pt9 ouo" .a.11.Sl• A• Tbeae may 
oonsti ttm a weak and leaky member under the dam. ;a. 
An "active" tault may greatly 1ncreose the earthquake ba· 
z ard a.t that part..1cul� locality. 

2 .  ,Lmdalidt material. It slid mater1 l is � r� 
ched on tb ert. ep alope or th$ canyon or gorge t or a
bove e proposed dem elte, 1t constitutes a ser1oue flaw 

nd menace , and may malt• t.h• elte unsu1tabl• tor my 
t,yp of datlh Htno•• tho tiret question that arises in 
the mind or the geologiet who ie lnv et1setlng a d 
site ln this  region is wh t.ber or not a protrud1no mass 
ot rock on tb• hillside ts " in place•• or has been moved 
by lendal1d& ao�iOJl• 

3. a,ear i0uec, .. §hear .cieno1 a �<>int eyatema. 
Thea• e.r coml!lC>nly denominated " conde.ry11 types ot tre.c
tur•e end a.re.- 11over oom;,letoly absent in gren1t.1c rook• 
They do not e 1oualy weaken the foundation roci below 
t.he zone of weatberl • Planes or bear and Jolnt1ns 
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are plenes of "olosed" or �t 1ght M fracture at devth, and 
aro o�ened u� at and near the surface by weathering. 

}1eatherins;. Rock decom,.osi t1on due to weather-
ing may be carried down to great depths along a strone 
shear zone. If this zone 1s  wide , the amount or weather
ed end weakened material may be so great that the cost of 
a dam at such a locality would be vrohib1t.1 vo. 'fhis was 
t rue at the or1g1nal "Lower SUtherlend Dem S1 to " •  

4 o � 1eather.1ng !m .Y11. AlSWM 9L � .s1lm §.1.a. 
Where the gre.n1 te le mass1 vo and Joint ,)lanes, shear 
pleaes and fraotures ere largely a'bserit , weather ins may 
attack the rock along �be contact -;lanes of tho constit
uent m1norals .  The o.dhas1on between the individual crys-
t. ale or tllo rock 1 a we01tened and finally comL)latoly dos
t royad, and the granite crumbles end becomes incoherent 
s and. This lo the major weakness at. El Ct11.>iten Darn Site 
No. 2, end 1s dlsouesed in dot.ail in subsequent. po.regraphs. 

Faul,tg 

�ATUS OE EL QM'lTNi DAU SITE NO. 2 

As TO Ill6 ABOVE UENTI QNEP BED BOGK FLAWS 

No major fault nae �lscovered at or near the dam elte. 
The homogeneous granite at the dee s1to a1'tords no key beds 
or reference strata wblch m1Gb,t r•g1ster fault movement by 
tho dislocation of the 1don�1f1able formations . The inves· 
t. 1  atlon, therefore ,  was limited to t.he search for en ex
voeura or a strona fault or fissure accompen1ed by gouee 
and movement acratches , and a study ot the to�ogra, hy to 
find out if a zone of faulting or fracture as indicated 
by the alisnment of cl1N's, draws or other to�ogra�blo fea
tures.  

No  exposure of cmy fault was found e.t or near tho 
dam slt.e. Alignment of cliffo sugseet a Joint or shear 
p attern cutt1na the rooks at a considerable d1stenco from 
the site. but no major structure or one on which movement 
bes takon �lace recently was round. 

An aeroplda map usually shows tile 11neo or .,to1>0-
srapblc weakness• whlob in iurn m&y correspond with the 
main etl"Uctural lines or tb& r•slcn. 

Tho com�osite aeroplane picture or the ro�ton has 
a regular rhombic topogra hie pattern wb1cb 1nd1oates two 
m ain s�ruotural \rends. One has e. north-easterly direc
t ion and 1• �robably parallel to a regular system of 
broadly spaced Jointa or eh•ar• and to  the pronounced 
sne1salc atructure of the older lptous rocks wh1ch 00-
0\lr at aome di tanc• trom the dom e1t.• • fb• at.her ex• 
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tends 1n a nortlmost-southeaat, d irection and i s  1,araJ.lel 
to a second Joint ayct.e:n.. A art,rons topographic line cute 
tho oasiern s1de or El Cep1 ten Dam Site N<>• 1 el>o,xt. one 
half mi le east of the No. 2 S1te. This mt\)' e1ther re
p resent e. fault or shear zcme or Joint syat't8l?l• It. does 
not extend 0ont.1nuously far enOUgh tG suggest. a through 
fault . It me,;y account for the poor bed rock cond1t1 ons 
at the No. l site. It ie too tar away from Site NOo 2 
to constitute a flew. 

w101ogtc steb111�y o,t_tha B&e1on. 

Tbe coastal region and tho western mountain ranges 
of'  San OJ.ego county hav :not suffered the intense folding, 
f e.ultins end crushing that. has affect.ud the region t.o t.he 
north and ee.st. 

Tho oret.aceoue, Tertiary, tl\ln.t.ernory end Recent tor
mations t.bat underlie tho ereat terraces along tbe coast 
lle  1n a horizont al encl undes\url)ed at't.1t.ude, wb1le 1n con
trt\B't, rocks or tbeee o.ges farther t. o  the nort.h are faulted, 
closely folded, and 1n eome ?laces even overt.urne4. 

The gren1tic formations ot the mountains Of this re• 
gion show no orush1ng and faulting compar ble with that 
obeerv•d , �or example, t.n the sen Gabriel �un�a1ns east 
ot LOIS Angeles, Reno• the region 1n general 10 ot great
e r  geoloB1 cal. stability then the res1on to the north, and 
s ound dam sU,es are far mor numerous. 

li.f\fl:bgu§kea 
Th• selsmlo biotory of tho region (see Appa.ndlx I)  

ehowa that. San Diego end v1c1n1 t.y have euttered many small 
ehocke and rcw strong ones. fh•B• are believed to bave 
o r1g1nat.ed along certain d1et.o.nt f :ult, zones, end lt seome 
improbable that any disastrous ohook will atfect the region 
ln 1be vic1n1ty of the dam site. 

L,ndall(\ep 

No looe• 1endel 1d• ma�•r1al as found on or ebove 
the abl.tt,ment or th 1-1ro�osod dom• 

The north (r1sbt) at,ut,ment. ot the dem will rest aa
ainri a prot.nidins knob ot srenite (e•e photograph)•  'l'b• 
locatton ot tb1e mob at th• t<>Ot or • st.eep elop• sugsesi
•d the poa,1b1lity that it was a l  dal1d• �asa. 1.t this 
e xposure were slide moterial ,  tbe ellp �len• •hould b• ex
poeed in the gull i  a on each a1d• or the knob. No exposure 
ot around-up materl 1 or ony ausa•nion ot a londallde al1p 
plan• was dlsoover a. oreov•r• th• ui,.dl•turbed and untrao-
tur d oond1t1on or the 1ie 1n th• tunn•1• ot thla old• 
ot the •1t• 1nd1cat • th t no llp ov ent baa occurred. 



The upper tunnel would b• in tho sllp plane back or the sl1do 
1s  such hM oocurrod. The srontte 1n 1;,h1e tunnel is not on
ly undisturbed, but also even Joint planes are unusually in
frequent. 

Sbtar Plone and J:01111r. i:imio 

Only a fer, minor shear and Joint vlenes are exposed 
at the surraoe and in �he exploratory tunnels. They consti
tute no appreciable weakness at the e1te. 

ltaiher1ne on �hoJH.llgidtl a})oxe \ht SM Di�ao Rlvtr 
A\ El QQpitan Dam Stte No, 2 

'lhe deep weathering on the slopes abOve stremn bed 
i e tho ;1rinc1_.,a1 toundet1on weekneea at. t.he dam slte. The 
d epth of woathered material is  small d1reotly under the can
yon, but increases remarkably on the aides or the canyon. 

Tb• unusual depth of the weathered zone under the 
hill elopes may be e�pla1ned by topotrapbio cw.d climatic 
oond1t1ons. Th• minute openings end fractures 1n the rock 
are flllod 1th water only durin wet oea:1ona h1ch occur 
onoe in a fn yeera. In the 1ntervenin& time all the wat.er 
drains out. ot the rock on the atee.i elope end allows weat,h
er1ng end exposure to air to proceed to great depth. 

weathering occura wh•r• rook 1 alternately wet and 
dry. For exam .1le. a knlt• will ruet lf lort out 1n th• open 
and oocae1onally wet by rains and d • bu� if it lioa und r 
w ter end 1s protocted �rom the air, �here 1 practloally 
no rust ,  ox1dot1on, or w eathering or th• knit• blade. 

A8 18 shown by tho results ot oore dr1ll1DB, the bill
slope north of tho river has beGn e.tfeot.ed by this type ot 
••atbering to Ull\l8Uall7 gre t dept.ha. 

lj.(fqcts 4oai>,0ed l2J 111at.�1ct,ru,. Th• result. or th1a 
proceea, beginning � the surtao•• 1e u follows: 

1 • .At,. .t.bA Jl,\T(A91 1 a r••lduary soil constat1ng ot 
treah or but elight.17 alt red or, ale or trae,menta or ory
at.als which were th• orisinal canst.1tuent.s or the aran1te. 
Ohem1oal aot1on b e  �roduo•d a �tnor einount or iron com
pounct• which locally gl v• a r.ad coloration to t.he residu
ary eo11. 

2. Bph•roid&l. Jf@otb!d.us 1•  1nvar1 bl.y more promin
ent on the nortb-tacs.ns slope then on ihe aoutb rly expo-
ures. It, develop a round d muae• or boulders or freell 

aranlte et 1n aren1t �hG� h been com letely d1a1nte
srat.ed , mid 1n extr m o a ob ic lly cbcig d. Theee 
b d ree1<1uary bOuld r m,q be bro\lSht to the surf ce by aroa1on d by th ashing o.y or th 41 1ntearat d aren1t.e. 
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ott.en the hill alope8 are thickly studded by these 
aroat boulders and in some Q ses these deposits have beon 
wrongly interpreted as a result of stream or flood action, 
whereas they are meroly tb accumulation ot the hard resi
duary bGUlders too large to b� moved by the �rocesses ot 
erosion. SUcb residuary, boulder-shape massos or fresh 
rock are encountered on the noriherly-faoing, south slopo 
at. tho El CApiten Dam Sites. In some of the reports on 
the sites, th1e materi al has been described ae a depos1� 
or �oulders and eand. Thia material doos not. represent 
a treem depoa1to or alluvi al mntorial. but. ooree of unweatb• 
ered granite 1n a weathGred mattr1x, end 1t l s  underlain at 
a moderate deyth by solid, sound grar,it,o.  

3 o  The re�1duary eo11 described above t}radeo down-
w ard into material almost. soft enOUQll to deserve tho claea-
1t1c.it 10n of "&rM1t1c send" • to a crumbly granite that con 
be disaggregated by pounding or rubbing, t1nally to a mater1-

l t.bat has lost l1�tle of tho original at.rengtb of fresh, 
sound sranlte. 

In the •xillorat1on tunnels tba rocks break down into 
i ndividual a1ns under ibe hammer rather then tractur-
lng, and on notices a hollow or CJ\l1'flod sound when the 
rook 1a o\ruok sharply wi th the hemm r whiob contrasts 
w1th the r1ng1ng note retumod iv fre,h, sound granite. 
\1her• weathor1ng 1a moro advonccd, t.be gran1te which app
e ars treoh and undis\urbod 1n om1dle light•  can bo crumb-
lfd dOVin by rubb1na with the fineera. 

Cb1t.110:t,er of :tcb1@ 1:11orat.ion CPJ..0¥sr:1sat1on> es shoun 

�1 the lA1Q[OS'9RQ 

Aft described abov , t.h� tresb rock obtained from 
core &CJDl'l•s 1a a •iormal b1o�tte (and pyroxene) arenlte. 
Specimen� sl18}ltly sottonod resister a mloroecop!o sepa
r ation alone the boundaries of individual cr,st. ls, es
pec1Cllly around the quart.z, feldspar end a11rox n••  In 
one thln rock section only out of 16 prepared tor the 
etudy or th1a type Qf ltorat1on, th• contact between 
tbe mineral.a sho ed n m1nut-o bond of' alter d uuit.•r1ol 
(ohlorit.e;),  altboueh the conot1t.uent lDf.nerala ere not 
d ecomposed, and th ma.ea r•m•1ns tra h end unaltered ev• 
en wben the �ock 1u r duced to o.and. 

. J1\1rthor aot1 on develo.,es cl os d tract.\.\T 1.1 alona tho 
cleavage planes of the mlnorola espoolelly of the feld
spar ond pyrox n .  Th• f1n&l d1sOB6J"osa�ed �roduci l!ll.eo 
•hOWa conoh01dal f'ract.ureo outt-in& th& teld8par and quart.z 
Q ry at ale • 

cti coount ot the u.n ltered cberaoter ot th• miner l 
tr•smonta produo d by th1s ty,P• of • ather1na. it  would 
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commonly be class1f1ed ee rnechenico.l. elthough it is  �ro
duood by eb.em1cal action Plone t.be mineral contacts.  ·Ihe 
�uertz end feldspar are as freeh 1n the eomplotely disas
sresated rook oo in th solid gren1te . In tbo l o.st. stases 
of the ¥rooeee, pyroxene end b1ot1to are elt.erod and some 
compOWlds or 1ron aro leaclled out end r:,t,aln the adj aoent. 
unaltered mineral.a. 

This prooeee. which consiste largely in n1oosen1ns 
the bend" b twe n the cryat.als that con!Jt.ttute the granite, 
has b�n denominated "d1sa&gregat.1ontt by the writer. 

\)..eai,hcd,.na or. tJ:L@ G[:anitt as Wl!lml in .!c,be I-tr:11i Holes 

Gr Rhlg l2sa Aborm .9.D !Ja QrO§s OOQtJ.O:no Graphic 
loss ot t.he drill bolee bevo been assembled by Jr. h .  N .  
savese a Engineer in charge .  on a cross  sect.ion taken approx
imately throughout the oenter or the dcm site., 'i'b1s appears 
as page 83 of the plene tmd epee1f1cat1ons submitted to us 
i-or exam1nat.1on .. 

The logs are plotted on the cross eeotlon according 
to the elevation at which the well s  were started. therefore 
thoy are no� abown in their rel t1ve vositlon on the site, 
and the dr�wing is  not st.rictl7 a croas soQtion. but rather 
e. compos1t,e t/1 which gives a general lcl•a ot t.be relation 
ot nather1JIS to position on tho hillside and depth below 
the .surf ac•• 

Th• materi al 1 1  claneitied by l!r• Savas• into three 
aroup • 

1.  Sand, &011 and dtC0in,lJ08ed arsii"t.& 

e .  odium herd grsn1 te i ?e.r't-ial core 

3 o  Hard granite, full core 

comparison of the sravhlc log• with �he dr1111ns re
cords ehowa that. be put all matorlala tho.t, d1d not oore 1n 
th• first clcea1fioat1on which le the only material or in
ter•st her•, aa 1t  111 not l)e necea ary to place the dc,n 
o r  the core wall on frosh unel:t.ered arani i. 

rtt1tbactl3 .arm1tg ltUl n2.'l .QP.r_q.. V ry moderate 
••-i<tnins ot the bond between \be constituent minerals 
ronders 1t 1�poe81ble to roQover a solid core 1n drill� 
1ng. comple�• d1 eaaeresa�ton ot weather d gr�ite �r 
oon 1der bl• trenath and soltdtty lnto sane la �ooom
pli•h•O by '\he �wist of th• bit end the tlow ot w tor. 

th• depth. th retore, or th• material deoie;nat d 
•• "sand, 0011 d d1e1ni r �•d ren1t " on th croa, 
8eot.ion is tar in exceae or arry deptll ot xcAvat1cm nec
e ••ary tor ·the ttP ot d h•r cono1der d. 

1 52 
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.IDmdlt.lcms llflow lho. §treo.m R.ASi• The reoords or 
the driller show that the boro holes drilled within the 

· canyon botll>m covered by stream deposits penetrate a mini
mum or 12 feet, • e. maximum or 30 feet ll?ld en e.voraso ot 
22-l/2 feei of st.renm send,  gavel end boulclerso This ma
'terie.l must be remov«do Depth below the stream sravels to 
granite whi ch was sutflc1 ontly solid to furnish some core 
varies from O �o 36 feet. 

COndit1oD§ .2D 1bi. yalle_y glot'e@ aboye g:t,reg u.ci0 

On t.be south hillside above t.he st.ream gravels "earth and 
sot\ sraniten (mater1 &lo wbioh did not core) V8l"1es from 
19 to 41 te t deep. The depth of Hthe earth� was reported 
on11 ln the log of' one bole. On th1 e slopo all earth ond 
loose material must be removed. 

en the north elope the granite i s  softened to an 
oxt.raord1nary deptho For exemple,  log ot Hole NOo 9 at 
elevation 975 feet in the draw above the maaaive out
crops of eol1d rook, end a�proximat.oly 225 feet above 
the ffat,er 11n• or the res•rvoir, reads as follows : 

"Hole No . 9 Formation" 
" 0 10" to 140' F-e.rth & sort srenlte .. 110 core 

140' to 220• Hard dee. srenite - no core 
220 1 to 240 1 sort. gren1te - 1" oore 
240 1 to 265 ' son sran1te - � coro 
865 ' to 280' $>ft aren1to .. 1% oore 
280' to 305' son sran1t.o - 5� core 
305• to 312' st-reek or Kaoline - no core 
312 '  to &20 • Fairly hard sran1te - 25� core 
320' to 3ao• Fairly hard grm1te - 50,t coro 
330 ' to 350 � Hard srw t.e - 100� core" 

The average depth of material that did not core 
ln all the north e14• h l•a exceeds 120 f&et. 

This record 1'urn1 Dhea no 1ntormat.1 on aa to th• 
d•pth below th surface at which the weathered sren1te 
1 suttloiont.ly •olS.d uid 1mpervlous to wat.e.ln the dam 
flll and the oore wall• s,urtace outs uncover 1mpe"1 e>ua 
and eutt1c1ently oompaoted west.bored srantte to aup�ort 
the till. 

two t.unn•l• on the north old• about 100 teet. 10 
penetrate the material th� did not core wb n drilled. 

In bOtb �una•l• th• rock ta weathered and will 
Ot"lable when rubbed smart,17 w it.b. the bend. Tb• aranlte 
l s  und1 etur1'ed end showe unusually fn joint pl.meao 1n 
tb lower tunnel these joint planes are p�1 ally openod 
�1 weatherlns tor a d1at.anc• o� al)out 60 teet 1n from 
th• porta l or 20 t••t .:t from th• aurtaoe. From tble point 
ln, tbe rock would oons,1iut• a aat1staotory IJ'Ul)port, tor 
e. cutott wall. 



The upper tunnel shows fewer joints, but tho granite 
crumbles somarbat. more easily on rtubb1ng. The material 10 
1mporv1ous. A satisfactory su;port tor a core wall 1s en
countered 26 feet 1n or +5 teet trom the surface. 

f£0nclue1ons. Removal or surto.o• soil end loose send 
and boulders w111 uncover material aut'f1c1ently strong and 
impervious t.o support. tho dcm. 

Excavation ot moderate depth will expose • satisfac
tory toundation tor the core wall• 

al?ilJc!!f\1'• Tho spillway wlll be excavated 1n £J011d 
and impervious gron1to rendered som8"hat tr1ablo by weath
ering. The walls of tho excavation will st.and well. In 
short., the bed rook fbr the spill e.y ,,111 be quite satis
factory. 

J;ro$n 3,µpng,. The drain tunnol will be driven 
throueh fri�ble weath rod granite which will become h�rdor 
ae do;th is  sa1nod. Un.weathered frosh grenite will be en
countered 1n the �o�lon under deepest cover. 

Ocouional Jo1nf.. and shear nlaneis 111 be encounter
ed, but probebly no aertouo rre.cturee or taulta �hat mleJ:it 
re'lu1re special ens1nearins treat-Mont .  .1.ho see>loslcal oon
d 1t1ons are sat1Bfe.ctory. 



CHAPTER II 

DN� W,S!GN ,AND CQll$TRUCTIQH 

El Cap1t.an Dam 1 3  designed ae _per plans to be 
submitted to tho Sta't.o �g1noer llB o. combined earth 
and rock till dem. The original design tor this dem 
was made by ar. Jobn R. :Freemen end has been 1ncorto
r ated by your hydraul1c engineor 1n the plans submitt
•d to us. 

The :Jt.ructur 1s one that can bo built with 
satety on tbe pro�osed a1te. It 1a of an olut1o 
type that possesses pec1al ad.ventases in en eart.h
q.uake country. 

the section Qf tho d«!l• ae shown 1n the 1>lans, 
1 a  ample tor st.ab111ty. 

Great caro must be shown in de�oa1t1na tho hy
draulic fill as a large quantity of m terlal will be 
required. caretul surveys end estimatoa of ava1la.ll• 
material as to qu,mt1 ty were mado as per �heoto 1. 2 
and 3, Drawing 3 to be eubm1ttod to the State g1neer. 
Phye1cal analyst of the materi&l ae to !ts su1tab11-
1 ty for eydraullc fill remains to be made. From 
mere 1ns.vect1on we are 1nc11ned to beltevo tbat. U, 
will be suitable . 

Th• quantity required 1s large 811d can not be 
placed in one working eaaeon. Prov1e1on bas there
tore been made to construct a lar&• by-pue ohannel 
to take care or tlood flow dur1ns oonst.ruct1on so as 
to preYent. over-t.opplna of the dam h11& under eon
struct1on. Looation or the by-pas• tunnel and cro • 
sectional dimensions are shown on Sheets 4 end 5 or 
5 ln th• plene and apecit1ca�1ons a¥pear1ns on pages 
80 and 81, and 1n Exb1b1t A to b• aubm1tt.ed to thG 
state s1n• r. Th• caleul.�1ons for the twm•l o -
pac1ty are given. 
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CHAPTER III 

SPILV1AX Q&�grq 

San Diego County be.:J loamed by bitter ex
perience that the provision or ample spillW&iY oava
c1t.y in a large reservoir 1e or the ut.moet importance. 
The caretul studies made by your ong1neors e.s to max
imum flood nulOff to be provided for, based on ava1l
able precipitation end flood data, are shown 1n botoro 
mentioned exhibit . 

Tho provision tor flood now seems to us to be 
ample. 1'he drawings, hovev r,  tor the spillway as 
shown 1n tho ple.ns submitted ahould be amplified. 
1'be stato Ftl81neor will require detailed drllt'linss 
showing the atructural feat.urea or the av111way so 
that 1ts safety oan b• checked. This also 4ppl1os to 
the out.let tower which 1.e only shown 1n gmtral out
l ines. 

The plans 8Ubm1ttod contemplate· \he ponnanont 
· pluss1ns ot tbe by-pass tunnel. '-'be state Ef161neor, 

on  the ground or safety• tnl\Y roqut.re t,hat t.b1e by-pasa 
tunnel be not� poTmenently plugged, but be made ava11· 
•ble e.a another sefet1 outlet, in addition to the large 
spillway capacity provided. 

»e.rlnS in m1nd• therefore, the runc:t1on or the 
state Eng1noor 1n pasa1ne on your appl1catton, •• b * 
to report. that 1n our Oi1n1on the plane proposed by 
your ing1.11eer1na U•partment. wh eupplemGntod by more 
4•te1led plans ae IJ\l6Keated, and with th work oarrled 
out 1n con.formliy wi�h the e�oo1�1cat1ons, will pro� 
v1c10 ror the construat.1on ot a sat• dam at. El c pU,an 
Site Noa 2 on the Sen Diego �iver. 

c, F, ,:01man (stsnatcwo> 
C. F. TOlmmlt 

conOllting a.01oslai 
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m;z::m:rc ax�oRY 
1,1.,ot, of En,rthque)tes 1n .son Q1ego end v1c1n1u 

compilod by A• c.  StivP, Novomber 5, 1931 from the 
following reference : 

UcAdi&, A.G$ , Catalogue of :arthquakoo on tho �acific coast 
1837-1906, an1theonian Misc. 0011. No. 17210  

Wood, H.  o. • California Earthquakeo, Bull .. Seia.soc. Amor· , 
Vol o  VI, p o  6. 

Holden, E- s. , A cat�alogue or Earthquakes on t.he Pacific 
Coas�, 1769-1897 .. 

Bart.hqUekes Recordecl. 1n southern California., an unpub
lisbod art,1 cle by :a. i1llie. 

Bulletins or the So1saolog1cel Society ot .America • 

Dotermil1e.t1 on of fa.ult� causing oe.rtbquckes after 

Harry o. wood. Roasi~Forel Scale of Intensities. 

Date LOcat1on & Intensities Reforenc• Faults Caualng 
Ltr!eb9YH9!l 

1769 >ipr. 11 San Liego .  Baoord affords Wodd 
no basis tor jude1ng in
tensity. 

1803 May 25 San Diego . Iil sa1An dem
ased. VIII· 

1 850 AUg. 15 San Dlego & on 01la R. 

1852 >.pr. 12 sen Dleso 

1852 Oote 26 ,Shooka at 1n�ervals dur• 
ins last, 6 days through
out So. Calif. 11 Gh0ck 
•� San Simeon, Loa .Ans•l•• 
Ban Oabrtol. Al.co noted 
at San Dtoao. ·  Intcn. X 

• 
Holden 

source estimated 
onl7 in ve.suest 
v,e:y 

San Pedro submar
ine fault-zone, 
San Jacinto. Ll
atnore, or Santa 
Ana i"wlts in or
der moat probable 

ouroes 

San Juan-Tejon & 
Tejon-Colorado s•s· 
•ntn probable sou1 

0•• San tuts Ob1 apc Templeton, senta 
Yh z,  San Oabr1el,  El inore, sen Jacii to teulte poa,tble 
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Pate IP cat1on & Intena1�1es 

1852 Nov . 27 Distributed over 500 sq. 
-30 m1leeo east from San LU1s , 

Obispo t.o Colorado R. and 
aou�h to San Dlegoo IX (X) ? 

1852 NOVo 29 Recorded only at Sen D1eso 
Ono or a ser1os or shocks 
1n so. Ce.lit. ln autumn or 
this year. IX 

1856 Sept.. 22 Usbt ebook in evening 
at san Dteso, III 

18$7 Jano8-9 �rbaps stronsoot record
•4 on coast Mt. Prov1noe 
1n Calif. Widely separa
ted local1t1os atfeoted, 
Ylealia t.o �an D1esoo 

1859 ar. 21 San Diego 

1862 June 13 sen l>1 ego 

1862 Oot. 21 vtoleni ehock at San 
D1ego vx. S.von ehocks 
at tbla polnt a1nce Uq 28th 

Rotorence Faults Causing 
iarthau@ka 

wood 

Holden 

od 

Kolden 

" • 

S11pp1ng or con
siderable ext,ent 
along San-Juan
Tejon & TeJon- . co10rac1O eesmenta 
of San Andreoe F. 

Or1g1n probably .J 
conoider�ble dis
tance. ir'Obably 
not, confined to 
San Andreas Fo 
sen Jacinto a: El
sinore taults 
possible & car1zo 
not 1mpoee1bla. 
San Pedro S11b
inar1n1 taul t-zone 
moat probab • or 
all. 

sen Andreaa F. an, 
probable oontr1-
butor;y activity 
on sen Gabriel, 
sen Pedro �b
marlne fault-cone 
Blelnore or �ouet 
bly san Jadnt.o 
twlt.. 

Probably San 
Pedro SUbmar1no 
tault-.zone or 
Elsinore or San 
Jacinto Fault.a. 
Santa .An F. 
doubt.tul. 

Or1e:in same ae 
a"Dove • 

1863 Jan. 
M S•v•r• abOck at Son D1•Soir VI• 

1863 Apr. 15 sever• bock at san D1eao• 
VI• 

" 



.... 
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Date LOcation & Intensities Reference Faults Causing 

____ Eartbqµakos 

1867 Feb. l Throo shocks at San Diogo Ho lden .i:robab ly San Vedro 
fault-zone or o.
s1nore or San J -
oint.o faults. Santa 
Ana F. doubtfulo 

1872 Maro 2$ San Dt ego 

1873 Oct . 12 San Diego, V 

1877 Jan• 13 45 miles southeast or 
San Diego , VI• 

1880 AU&• 29 Sl 1gh't, shock o.t San 
P1eao. III. 

1882 r1ar. ll Sllgbt shock at San 
Diego , II I 

1882 Oot. 8 Heavy ehock at sen D1oso, 
v. 

11 

,. 
wood 

same as above 

NOt rar from S& pro-
1onaat1on of Elsinore 
F• Agun Caliente � sen Jacinto faults 
extended would �aaa 
not far trom place 
of report. 

Holden ?robably �an ¥edro 
submarine fault-zone 
or Ale1nore or Son 
Jao1nto fault,a. Santa 
An4 F• DOub\tul. 

fl SaJ:Ge G.s above . 

., 

1883 Feb. 6 Slight. shook at San Diego , ff Probably San �•dro 
submarine fault-zone 
or £le1nore or San 
Jac1n\o faults.  Senta 
Ana J'. doubtful.  

III 

1887 AUS• 24 sen 01•ao telt 2 alight 
shocks. III 

1892 Feb.23•24 carlao. San Dtego, etoe 
(IX) ? VII 

ff same au above. 

nood Be 1 (l3\lll.Se1e.so0 •  
Am• v. 5 •  1�8) put.a 
orlsln on .a.aua 
call t.o Jl. Report.a 
trom aenada & San 
Quentin indl cat.o San 
PG4ro S\lbmar1ne 
fault-zone qually 
p�obabl•• 

1892 Jun• 14 ?eroeptibl• Shock 1n o1ty a: oount.y or s.n u1eso.. nolden 
NO damaa•• 



i o l  

LOcatton & Intonslties Reference Faults Co.using\ 
lkactbmtA\!@ 

1893 Apr. 4 S11sht shock ct san 
Di so, IIIo  

1093 t.ug. 9 'IWo slighi shocks at 
Sa.n t>logoo 

1897 uay 15 San 01eso telt light 
ebock at 4 Ao Uo 

1897 way 22 Sharp shOQk at s-.n Diogo 
l uted 2 eeoonds 

1899 July 22 san �•so, III, v1bra
t1on east t� wast. 

1899 AUgo 21 S&n Diego 

Holden 

?AcAd1e 

It 

"' 

1899 DOOo 25 San Diego, IV, �lt. t.hrouah "' 
out. so. Calif. Koot seri
ous ohock f'or yee.ra. 2 
Oh0¢kl felt. at LO S  }.Qgeles. 

1900 July 2a se.n otaso 

1903 Jen. 23 sen Dteso, nz. Vlbra
t1Qns northeast to soutb
west.o 

1905 Apr• 24 f01n\ LOma 

1900 uar. 8 sen Dieao, II, southwest. 
to northeast.. Al ao r•-
port,ed att Calexloo • Ccmf 
cuyemaoa, £1 ca Jon, Rl ?er
•14e l.o i01nt Loma 

.. 

• 

II 

1906 Apr. J.8 S4n 01•ao� DrAWl•)'• TWIUl• 'OOd 
eto. IX (IX-X) St,rona shock 
1n evanlns• :Br ley IX ple.oe 
ot sreateet 1nt. a1i7. 

LtoAdle 

?robably San .Ped1to1 

SUbmar1ne tauli�iono 
or Elsinore or $en Jo.• 
c into faultao  '&inta 
Ana F. doubtful. 

sam• aa above 

I ,  

same e.e above 

Prob ably San .I?edro 
SUbmerin• fault-zone 
or ... lain<>re or !"on Ja
cinto faults.  Santa 
Ana i'. dou'bttu.l. 

same as above.  

230th San >ndreaa & 
son Jaolnto Faul.is havt 
hia�oriea of aotton.An 
unn d fault. beads dl· 
rectly tor pl•c• or sr, 
tnt.enel\y. 
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Date LOeat1 on & Intensities Reference Faulte Ce.uAinc 

�ar:thqu£1k 

1906 Cot . 18 P01nt Loma, IVci Lasted 
bout 2 aec. Reconted 

elao � Santo. Clara 

1912 .Apr. 14 Uaht tremors at ?t. 
LOma, III. Slight tre
mors recorded trom A�r.  
18th to Uay 20tho 

1912 l&ay 15 Slight tremor at San Di ego 
xv .. 

1913 Apr. 21 Sl5.ght, tromors o.t ft. !Ame. ., 
Uay 8 ... 15 

1915 SOpt. 7 San Dteao , II, P'tto LOma, Vo ftll1 o 

1915 t?ov. 20 Rooking movement at Blyth• " 
II,  Brnwloy, El ca3on v, 
Trembling movement Los �so
les, San Bernardino & San 
Diego, II 

1916 !!$f 27 S8J:l Dlego, II 

1916 Sept..29 Sen I>1 eao , I I• Greatest, 1 n
t,ena1ty at coachell•, Juli an, 
Palm springs, Valley c nter , 
V; Boaumont, Cahu1 1la, Btc. ,  

1917 ay 27 � .  LOma, III• Ban-et,i Dem, 
C•lexioo, coaohella, 3ul1an 
•�o. , v. areatest at Brawley, 
yt. 

1918 Apro  21 

1919 Jun• 24 san Dt•so , IV 

" 

.. 

1919 �o. 31 san Dl•so ,  zv. A&u.enaa, Ele1n• � 
ore, Eoeon41do, ••a Qrande , 
eto • •  v. 

1020 t.lay 20 l'tro $hooke at sen Dleso V & xv. • 
1921 sept. 8 Sllsht shook o.t s Dleao 11 . ses.e. 

soo. 



Dnte LOcation & Intensities Reference -
1923 July 20 !'all Dtoao, II Willis 

1923 1.rov. 5 sen Dteso, II .. 
1923 Nov. 7 sen oteso, III .. 
1985 Aug .. a san D1eso, slight shock BUll.Seis .. 

throur,hout so. Califomi� 

1926 Apr. 19 San oteso o.nd Caloxloo n,port 
slight :lhook in v1o1.n1ty or 
these tuo ci1:,ioa. 

1927 Oct. 5 Two n'linor shooks end i.wo moro 
severe. Felt also in Im1J0r
lol Valley c1t1es. Laa�ed 4 
seconds. 

1927 uov. 6 Slight shook 1l'l sen Dieso 
an4 v1c1n1ty. 

1928 Oot. 2 Two slight t.remore $t Sen 
Diego. Felt by fw peop10.  

soc. 

" 

" 

ft 

1930 Feb. 7 sen Dtego . Tbree slight shocks � 
laot1na trom 12 to 18 sscondo 
1n close succosaion. llGlt Bl·· 
ao 1n Agua C�11ente. 

Nil• 

Faults ce.us1na 
J¥artbgu(?lsc 
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P1 smagl!on o+ t.ne i _rthquakq �com 
The e.ecomvenyins mai> shows the looat.1on of tho ac

t, 1  vo aerthquake f •lt, zones according to H, o. · :ood. 
Tho main group of active te.ulta ext.ends aout.heaaterly 
acrose t,bo :northe aat arn cornGr of san Di eso County, 
ibe mQJor1ty ot shocka �olt 1n San D1oso have or1e1neted 
ln this zono, The remainder ore aoatgned by 'r. wood 
to the San �•dro �ubmar1ne rault-�one. 

Tho El Capiton dam sU,e�e situated midway botweGn 
tbeoe two zones end is 1n a favorable JQsit1on in so far 
aa eart.bquake hazard lo concorned. 

1 64 



APPEHD:CX II 

The following otf1o1al roporte. dQcuments end 
atat.1ot1oa were made available t o  us by Yr o  H. N •  Savas•: 

san Diego Add1t1 ona.J. Water Supply 
Report by H. fl. savaae. August e. 1923 

Report or John R1,Ploy Freemm, c .  E. on, 
Ad41t1onal r,ater !iupply tor th& �lty ot sen Diego , 
C alltom1a. Copy OOoument No. 160932 t1led Uay 24, 
1924, 1nolud1ns dr 1nss sheets 1, 2 and 25. 

Extensi on or 'iablee ot Report on Addlt1oneJ. Wat.er 
Sup�ly tor City of sen 01eso, by H. N.  savase, 
August. a, 192s. 

Prol1m1nary Report on the Geoloc,y or Upp•r end 1,0wer 
l1amo Damelt.es, Upper end Lo,1er Roden Dams1teas, tbe 
sen Vicente Demsi't,e, the LOwer, Upp•r end l�o .  3 
Damaiteo at, El Capiten, by c .  F. Tolmen, Stentord 
Un1vers1ty, C&llfom1a. 

c opy Document 140165 (Files ot H. N.  savage) 
City ot Sen Dteso , Ca11torn1a 
Report on Md1t1ono.l Mun1c1pal. \"a.ter Stlpply, Serl 
Dleso R1vor Reaourcea, Conoluatona. Reoommendat1ons. 
Jonuary 14, 1922, by H. N .  savage, Hydraulic lms1n or. 

San Dl•so River roj eot, n Capl�en Feature Exhibit 
,. A" Preoip1tet1 on encl » lood Oat.a t o  aooompany Appl1-
oat1on tor approval or dre.w1nga end spec1t1oatlons 
t or ihe El Ca1>1t,en Reservoir Dam of th• City ot So.n 
Dl49go . October, 1931 . JUrem N wton Save •• Hydrau11o 
Engineer 1n Charge. 

the Freemen Report 

c opy oooument l�o o  146956, Clty ot sen 01eao, Callforn1a 
Ad41t.1onal at.er Supply. San ot•so ru.ver Reaouroea, 
n.  N •  savage , HJdraul1o .Engt.neer. l ovom'ber 27, 1922. 
(Files ot a. N.  savase) 

ctty of s,n D1eso, ca11torn1a. san 01eao RS.vor · roJeot 
aeso1ui1 on NO• 55214. �1 C plten Dom s1ie No. s, Founda
t.1on oeologloal Format.i on, O.c•b•r 29, 1930. H. N .  
savage, Hydrau11o Ehs1neer. cow Document No o  264380. 

san Dl•&O r.1ver &ro�•ct - El Capitan Feat.ure 
c oet of ater at s Dtoso 
L•t�•r tram oeo. 1 .  ao•th•le t o  r. A. Rbodee 
i .,.. It - Tb• San D1eao union - Le r trorn II, N• 
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01Shaughnessy to Clau Spreckels dated NOvombor 
a, 1924 

Copy or letter from u. u. O'Shaugbnessy t,o John 
D. spreokels 

Ra1nfall-Rwiort dAt.a by H. N•  savoae 1850 t,o 1930-l 

3 p�otosra�he 9-15-31 n Ca;itan li1'draul1c Fill 
uater1 al area "J.'1 

9-15--31 .. " 
L.tateri al area "B•' 

S-15-31 tt " 
JAat.er1al area "C" 

5 draw1nae File 2435 - 02)  
2435 - �.) ' VID 351 
2435 - 00 )  

n • 
.. " 

.Drun 
" 
.. 

c 1ty or son D1ogo, ca11torn1� �  :Bureau or water Dovel
opmen Not.tee Inviting Bids, .Propo ala. Drawinss and 
Spcc1ticat1ons El Capitan Reservoir Dam, Spill e:y and 
Outloi Works, Storas• to elevation 750, Hiriam Newton 
savas•, Hydraulic En�1neer. (Files or a. u. savaee) 
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A??ENDIX III 

RESOLUTIO?l 1�0. &73i,7 

�E IT RESOLVED by the Common council or ihe City 0� 

san Dtego, as ro11ows :  

That. C •  J) .  !.!o.rx o!' Po.lo Alto, Cal1forn1a1 bo, and ho 
i o  boreby employed by The C1ty of San Dtego as the Conaulting 
hns1ncer in connection with a dom to be built at the El Capi
tan dems1te, County of sen �1egoo 

'l'llat ho 1o to furn1ah ruoh reports in the capacity of 
consult.ins ensinoer on tha �onat.ruction ot El Capitan Dam as 
may be required by the Stnto Enntneer or tho state or Cal1tor
n1ai end shall oommonce \70rk on such st.udy and report. on the 
23rd day or Oct.ober, 1931, or as near thereafter as possible, 
and abaJ.l complet.o th$ sam � not to oxceed f1tt.een (15) 
days thero aft.or. 

That hio oompeneat1on ahall be Cno Hundr d · Dollars ( 100.00)  
per day, pluo ex�ouooo trom Ralo Alto to San Diago and return, 
and current ox;enses while in the Cit.J' of San Diego. 

BE IT FURI'HER BISOLVED tbat. a m Jorit.:, ot the members or 
the Common Council be, and they are hereby e.uthor1zed to enter 
1nto a contract with c. o. 14arx, wh1ob contract shall contain 
the above oond1t1ons ond terms . 

I Jt&REBY CERTIFY t.hflt the abGV& and toresoing 18 a full, 1irue 
and correct copy ot Resolution ro. 87397 ,  •• adopted by tho 
common Council ot the cit.y of Stm Dleso on Oct. 19, l93l o .• 

Allm ff• rlaot, __ _ 
Clty Clerk 

Clgk U• Foo�e, Jr. 
DeP\ltf 



RESOLUTION NO. 57398 

l3E rr RESOLVED By the Common Council Of The Cit.y ot 
sen Dtego, as follows:  

That c ·  F- 'rolman ot l? lo Alt.o, Cal1torn1a, be, end he 
1 s  hereby emvloyed to turn1 eh Th$ City ot sen Diego geo
l ogical re"1ort 1n connection with t.he dmns1te known os the n 
C apit.en, 1n the County of San DiosoJ end he shall mako such 
st,ud1es and ro,ort as may be necessary 1n order to fulfill the 
req'\l1rements of t.he State !hg1near 1n uoort.a1n1ng, com1>111ns 
and subm1ttlnc the seological data necessary to enable the 
state 1:ngineer to have f'ull information concerning oeme ; end 
shall <:ommcce work on aid study end rei)ort, on the 23rd day 
or October , l9Sl, or es near therecft.Gr as poa•1ble, and shall 
oomplete the same in not to oxcoed fitt en (15) days therea.tt.er. 

Tba� hie com�ensat1on shall be Ctle Hundred Dollars (�100.00) 
per day. plus ex1>enaes from Palo Alt.o to san Diego and return, 
and current expenses while 1n the City ot �en Diego. 

BE IT FURTHER RESOLVED tbat. a major1tJ of the membors of 
t.he Common Counoll be. end t.bey are hereby authorized to onter 
into a contr4ct with c .  F, Tolman, ohi cb  oontraot shall contain 
the above conditions l!llld terms. 

I HERE:BT CERTIFY that the above and roregoins 1a a full,  t.ruo and 
oorreot oow o-r Reaolut.lon No . 57398, es adopted by the common 
Council or the City of sen Diego on Qg\� 19, li�l. 

Al J.tn 8, .Xfritthti 
City Clerk 

Cl.a U• FOot.1, J'J:• 



SJlfl:'LENENT ARI sr ATEUENT 
To b A�taohod to 

Oeoloatoal Report on the suit.ability or Foundation 
Rock tmd Engineering P.eport or tho Proposed =arth 
and Pock F1 ll Dao at. El ccpiton Dam s1te N\1mbor 2. 

To t.he Honorabla, the .ayor ond t.he c;omnon council 
ot thg C1 ty ot San J>tego ,. Cclltom:\.a. 

Sln¢1 the date or our report of November 10th, 
1931 W$ have received on Novemba: 15th, l9al from 
your Jttdreu110 a1neer, Uro  Sav�o, suppl mentary 
1ntonnat1on asked tor ab tollo o :  

m>-313 Sheet. l Pl an FA1t�d to date 
WD-313 ° • S.ction of Dam .. It .. 

m>-31& • 5 Siphon Sect1 on 
WD-3fj$ Spillway JlVl end Section 
tlD-&64 Typioal R to.ln1ng all Section 

D-367 Typical Retaining all section end 
Core all Det.rdl 

n>-368 Outlet Tqwer 
Rasult.s of Spillway Studies 

" 

'l'h•s• SU?plementary drawlllas to be ad<lt,d 't,o those 
t,o b• wbm1t.ted t.o the !;it,at-e s1neer contain the 
necessary 1ntormat1 on to onable him to ohmck th 
structural detail or the proposed a1 de channel 
eplllway end th• a1phona. 

Tbo caloulatlona ror the s;1llway ahow that empl 
eplllwe.y oapao1ty haa been ;rov1d•d.• 

0b3•0't1on to plugging the by-pus tunnel has 
been met b7 provldinu two 40 inch drain pipes 
tarOUgb the plus, aa ehown 1 n  !Jhoet rt.0-568. 

In our opinion the supplementary 1ntorr:nat1 on now 
furnished 1 e  autt1 o1ent to meet the requ1r monts or the 
State glneer end cont1 rms our 0111n1 on prev1 oualy ren-
der d that. the plens proposed by your fins1n• rlng Dapart
m nt-. no supplemented by more detailed plane,  end with 
the work c arried out in conformity w1 �b the opeott1cat1 one, 
w tll provide for the eonat.ruot1 on ot a aate d :t, l Capi tan 
Sit• No. 2 on the San Dteso River. 

No••mbor 16, 1931 

c. D. uarx 
conwlt,1n 

0 • F. TOlJnon, 
conaultln 01oa1st. 
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0£0LOGICAL AND ENOl,lEKlUHO RF.FORT 

ON THE P.ROl?OSED DAU A"; 

I?L OAPIT AH DAU SITE NUMBER 8 

on THE SAN DIEGO RIVER 

c. D. UARX 

C .  F. TOLUA � 
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9/3/Zf 
oov1 /t 

Novomber 181 1931• 

I HEREBY C�IFY that the hereto attaohod document ls a 

full, tru• ond correct co y of cument Ho. 272758 or tbo 

files ot this ort1ce, cnti tled "O 010 1oal and 1n rt 
R port on the ropoaed at El c tit.an De.m site NWDb r 2 

on the San Di go ru.v r, by c. D. 1.tarx end c .  F. Tolman. 

C1ty Clerk, City or Sen D1•ao, Cal. 



-<. 

LET'?ER OF fflAHSUI1'TAL 

stentord. Univera1ty, Cali� • •  
November 10. 1931. 

TO tbo Honorable, the Ltayor and tbi Common couno11 
o r  tho City ot sen Diego. ca11rorn1a. 

Gent.lemon: 
AD per your reaolutlono tlUObera 67397 . and 

67398, copies ot which oro attached, t.bo under
s lanod submit. the to11ow1ns report to be trene-

1ttod to th• Stato ihsineer 1n S\lpport. ot the 
applioo.t.1on to b• filed by the City or sa,i Dtoeo 
tor t.be oonatnaotrlon ot a dam at. \he !:.l Co21t. 
Sl to No. a. ffo \ll1dersten4 that. the preliminary 
plan• nn4 e»eoltloatS.oue tor thla struoture were 
aubm1t-t8d lntOrmal.ly to the st,ats E:lalneor, but 
that no tormel e,vp11oat1on to construct tbt d 
hu b� filed �o da\e. 

It. l)eceme our duty under your resolut.ion 
to paaa �,on the prelS.mlnary plans end epeoltt• 
o at.ions, end to make naaeot1one u t,o .«:tditlona 
to  thOm aa wlll be Nq.uired to enable tho St atG 
:na1nnr to paa1 ravorabl7 upon t.he appl1oatlon 

to oonotruct. when t.hS flnal plan• and epeoitlo,-
t,lone are arubl:111.t.•4 tor bl• -.,proval. 

stnoe the tunot1Ql'1 or 'the stat• Dialneor 
la  merely to p4-e on t.b• eatet,y or �Y dam whtab 
an -i,plt.cent propo,ea to oonst,ruot.. th• work ot 
7our Consul tlna »oard b.u been merely to p•o• up
on thEt plane and epcsctn.oatlone end upon. eupple-

entary intormat.ion placed at, th•S.r d1efoeal by 
th• aist.n••rtns Department. ( A  llet. ot tb• data 
.,uuntnod b1 us 1• attached OCI Appencllll B). 
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9/12/32 
OOJY /f 

?rtEL!UINARY REPOM 0; THE G OLOGY 

of' 

Upp r end LOwor 1SIDO Du•ltee 
Upper and .Lower ROdon oemstte 
Tb• San Vio.,.te Demslto 
The Lower, Upper d No. � Demaitee 

at El Capltl'n 

bJ" 

o. • foJ.Lien 

8\ Jr4 1v•ro1\J 

Calltomi . 
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/2/32 
OO!)y/t 

Mr. J.  n. 1ll1aae, 
ffydrail1c Ens1ncor, 
c1ty or San D1•6o,  ca11tom1 . 

Doer S1r ;-

.Atter com�l•t1ns the detailed aoological 1nveet1satton 
ot the therlend damsl ter, August 20, 21 , 22; 1927, I made 

prelimln�ey neoloslc l study or the two 1amo damsltes. 
the two �oden demeltes. the San Vicent demelte and th 
lower end upper El Capit n damett• and the Bl caplten No. 
3 d ette on nsust. 23-27 inclusive. 

'tl?.o ooompanytns brl•t r,port on thee altea deals 
eo1e17 with bed rook geoloQ'• A knowled • or be4 rook 
conditions ls  •qually important to a •  tiaf tory oolutlon 
o f  your water problem end th d•t.ermin&tlon ot the b•et 
plon tor water develo,vmont as ls the underst&nc.Ung ot t.he 
h7drau110 dat r sordtng storase end flood control oond1-
ttons or tbo mas.n drain • oyst e. end the to.,ogra >117 ot 
the dams!�• end r•e•rvo1r aite , and the data regard1 
weter dlatributtna syatems. 

c .  F. �OL AN (Slgrt ture) 

sutberleind Cem , Ausuat. 22. 1927. 
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§V1Y:½1Y /fD N;QQJU!Ui!UTIQl 3 

IJle El CApit& P!rnoltea. 

Th• eolo ioal format1Gn at th• tvo sltee or• e1m1le.r. 
The lower elt.e hao been favored ovor tho upp•r on 11ocount 
o f  the ehal.10\Yor de,..,th or tlle .zone or ro� altero.tlon. Th• 
bod rook tormat1on 1 0  a lllice.-r1oh eranito (younger 4"haae) 
w ithout shoar zonoa or t1ozmr1ng. �he lowor site baa not 
been o.tfected by landslides. Tb.er are no visible active 
f ault.e 1n tho vic1n1 ty • .  

1ho d••P belt or weathering iha� occur$ at both d -
si�es is du• to �he extr. •ao• w1ib which tht m1ca�r1cb. 
evon-arunod sren1 te disintegrates 1n t,he belt or a �luc
t\lat.in8 we.ter t l • Below tll1a zon• or fluctuation ound 
rook haa been found by drlll1ns end the dep't.b t.o treab 
srenlt• l e  known. · A properly des1sned etructuro, got down 
to aound bed rock where n Qeasary • om b• conotruoted. 

El QA.pit.an 9• ;, PIRgi\Sh · 

Thl• lOw demaite can b• utilized to bOld the wa'\er dur
lnB seaaona ot low preo1�tiat1on, and 1a ae111 built , end 
benc• oen tllrnl early ava1labl ouppl.y of water io the 
01 t,y of San Di• o and allow tt.m• for th• adjust.mont ot th• 
l•  al d1ffioult1e• 1n conn o\ton 1th the main d sit•, 
tnd .iao tor �b• aolution or the ine•r1n dltfic\llties 
t.hat. nnurt- .be m•t 1� th-, aonstru�1on ot th• main d 

Th• dams1�• i s  on a eolld dl e ot hornblende r lte 
100 io 200 7ard• w1de, o .zono or d•co poo d rnaterlol la 
to be exveat,•d under th• gr 1te, and 1 ts 1>reaono• or baence 
can eas1 l1 b• d•�•rmln 4 bJ the drill• 

11>• elt• 1• t •orabl.e tor the oonstruotion ot a low dam 
whloh may b• ot v&lu• art•r th• oonet.ructlon or th• maln 
structur•, 1n boldlna b Ok t;be a1l.t tr th low r portion 
ot tho r•••rvoir, 
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ill• YIJ:1911§ .. 01t.,cao• 

Those arc th lo er d 1 to, the upper dam.el te and th No. ! 
damoite ohown on tho accompe11y!ns map. 'Ih sr,at lm;ortance ot 
o. strue1.1uro •1th r at tho lO'u r or up,> r d site haa lo been 
rocoan1z d• as 1� nill control tbo large water crop of tho San 
Diogo river and sto t.ho dioaotroua flood 1n �Jle r1�•r below 
the d ma1�•• surveys d oxploratlone by tunn�le, pits end 
drill holo:'.1 bave b04tn 1:ie.do on bot.b cl eites. 

HtA\buJ.m;. 

Tho Ul? r damo1t • number ono) oho. an ontehinc de.-,th 
or d CQi:i ... Joa d eren1to, over .COO ro t d , under th r·id o nortb 
ot t,he rlvor and otu&lly lo or than th bod rock at tb• at.r am. 

'the lo er d.cmsit (number two) bM a om b t. ahal.l01ror 
d �pt,!l of d com o 1 t1 on v raa1ns out 150 feet. CQ<)J'"dl to 
1,h Qhtu"tO or drill hOlOB turn1s.h.Gd mo , end bod roe 1. hlsb r 
than, u,.d slo;o· wOT:Grd, the ctream b d rocl<• Th upp r a1te 

· b ri btly �oen r oct. d tor the 10 r on account or t.ho 
gr ater d ,th or d oom�o o� ren1te. 

XfAport.@<tG ot a 4001 1n thic 1oo.nt.1on. 

111• d otructure ill b ex� a1v� bu� l� st, b built, 
and it will o ll tor · ine rin� work ot th• hteb•st. obaraot,er 
t o  det lne •b :t �ort1 n ot th rue ur llllSt •xt•.ml down 
-to  11• 1rely tr-Gell r it , wh t, ortlon• it 1, o 
r st on OL1what. eott n•d b d ro • 

o.ccoun"t. t 't. has ri r d 
t.h1 • 1mport t, F ot h that th• 
1ow•r d 11. 1a  a�e• o d tbG 
t,}1 0 t.b• north ot IJ¥ b V t 
b7 1 • • 1o.n,. it. ee 10 to • • t.b• 11-• 

it tereno• to th• po ou1blo to deterndue th 
0 ee or the d••,i eat.her enlt.o at, t.h1• 1ooa111,y. 



that the unu&rly1na sronl te la colJll)letely oonened (clloassr•
sated) and oruml>leo under t.lle touch of tho hend'I Thie weather• 
lng consla\e ot a looocntns ot the bond botwoen the lndlvldual 
mineral.a or the srant�e and does not 5..nvolvo tho 4aoco�oe1t1on 
of the 00notituout min rBl . 

�k-:mrtag � 'blNJ,':<et, Rf ,1e1tb9r,ln, ., 
1'he roason tDt . th1o bend or decom�o� d rook, sloping 

to\'farda the rlver. end lying und meo.tb maeuc,s or treah granite 
or tho ;1mns 't.Yi' • t s  that thls ty;. e or grai-d te f.D peculiarly 
ausc pt1ble to wost.herlns in tho zono or a tluot.uatS.ng watter 
plsne or moistur table. 'lhe alo >eo nbovo 1,bo rtvor beoo 
o�urat.ed on.or the hO&.'fY re.!na. �is at.er is dretned O\lt 
durln.s t.ho dry aew,o:n anc1 the wr tor �)lone oinks to poe1t1on 
whor·e lt slo • .'eo ge11 J.y to arda Uio r1 vor. 'l'hc tlooom;uo1 t1on 
1 a not coml' ut.o enti lensoo ot wideoom�osod rock. exposed by 
e ro ton at. t,b surf oq • wlll. retain t.be1r hGrdnooa lt.bOUSh 
exposed t.o t.ho a1r, cl �iv . tf.\l.s �'.->Ollt"m:l et of 41ko:: or 
oolid rook cutting tho deco, �o cd ort.1on of tbe er it • 
'1'bo bano of tho docom.;oued r.ono can bo oo n in tho low r tunnel 
ot site number ono north Qf �h� r1vor, Md th l nee h� 
boulders ot tro:Jh arcn1te aurround by o therod m t•r1nl or 
,oll ex os d in tho tunnol on the outh aido at th o ite. 

In 1he t,.unnel north or t.ho r1 ver on et t., uuo'oar � o . theiee 
i s  n'1 disturbance. tis r1116 or rrootur of tho &r41'11teo 
Zbe bond bet o n  the con�ti�uont minorolu has b n e enad. 
Ot.henJ1ee t.hG bed rock bas been unatteoted. 

1'on4a;J.141n :. 
Th•r• baa be-.i no al'Ulllpln or landcl1d.1n or at rial .  

cnrofUl •xem1not1<>n ot  th rld o north � olte nuubor two S.n
d1c t d thiu, and tho eba c or dlst.urb c ot tho wo therad 

at,erlal 1n th t\.U'Ul ls oont1rm d �bin oouoluQlon. 

l!IJllt,tm •• 
no te\lltlna w4 r-ecosn1z d 1n th v101n1 t.y or th d. lt o. 

Tho notchoe on the rld to tb• north or th d lt were e,c-
1n 4 1th the po111b111ty 1n V1 •• 4 th• undl turb 4 Ob r

•cter of tb• sr 1ie on ••oh 1do or th aaadl• dleiroved th1 s 
sug est.ion. 

On th eo1os1oa1 • eocog Ni)'l • t•r Wl> ly pap r •• 
t.wo llnea or 1Dpoarapb1o x rea,100. whlch •st th• r•aono• 
ot :tl!nllt • ore Olm· Th y or-oa• t t.b.e j'Unotlon ot the s 
J>t.• o rlvtr md tbe Horth Irork e1nd on• oxt, eat, rl:, lo 
t.b• cour• ot t.h rlv r b 10 th• J\Ulo�lon. 'i'h o t :ito • re 
dr n in by th uibor or \b r, • 11•• o aocount or 
au rroneou� �ot1on ot �ho toge> r h1 4•••lo ent or th• 
feat.on. end do not ,c.tart. 



,c21121Yn1ona. 

lo landel1d1M or taul�ins cndcngere a strueture bu1lt 
on thl lOlfer l c piton demia1te. com�letely sound b d rock 
w ill b foun<l unde,r tho loy ,r ot ortenttd gron1te. l'ho 
4opth 1D th!. aounO srm1 t has b en datom!ncd. by th drill. 

Tho loo tion or 109 d ll&a u auggosted :t, po1nt 
pprox1m tely t,,o m1los above tlle l or l1. cnp1t,u1 d«n ite • 

. At t.hlo l)Oint muatvo 41.ko ot hornblende arnn1te 100 
yarq (+) w1<1 cut th bi" 1te granit,o or ;.he region. this 
�orm� a mossivo ontinuou rids on �ho uortJl s1d$ or tho site. 
:.. b11 di .. o or rib la mad up of 1'raah ea�h•r•d ro It 
i'ornu, a o11bi; rt c <lam urul r tho st.r b d ... i-...,ltfli by r1&1na 
1 ter nbovo �ho d1ko. 

'ill • 1n r1ng probl a CU" ily solved. l1r1l11 or 
t.he cl1ke ill bo y. f dling or the l arg join� m �• or 

ro on t.ho ouri'ac• 111 b hat or a >robl • Good bed 
r Qk ehould be relat.i v ly near t.h surf c • 

Ii' be l en ,u�t. .. r dov v md control call for 
the prompt corurt,ruction or to 1 1r.J 
roi- the solut-101 Qf 1 sc.l l r bl con-
n oi1 n 1�b the co o or pit below. 
this looa ion 1• t.h pla � • 
bu1ldlns or h• ma! Upf•r dam •111 bold b ck ollt. 
sand d av•l 1-b r ervo1r ·•  by tb outb 
1, .. ork of sam D;\e o r S. m � be ot • adv tag• h 
th probl ro or th p ct 1.b d l beoo &8 aout.• 
r1n1 y a tr 

peo fully sublll1tt 4, 

a. • TOI.MAI ( 1 ture) 
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AP�EHDIX II 

Tho following ort1c1 al re�ort.a, dOCW'3Gnta end , 
to.t1�-tico w1.1re mado nvo.iloble to w, by !lr• H. N. Savage: 

sen 01,,c;o Add1t.1on"1. water .::upply 
Report b7 H. N. savase• J.umtst, a, 1000 

R•port i.11. John ;U.pl.ey i-roomen. e . £. on, 
A4dlt,1onnl r:•t.ol" St.11;1:; fOt" tho C!i1 ot �nn Dieco, 
ce11rom1e. copy :)Oo;J.ment no. 160932 . .filed 11ay 24, 
192,, it£Cludlng drc.t1nga eb•ot.e 1, 3 and 25. 

Estenoi�l ot •rabl•o of Report. on Additional Wat.er 
SupplY tor '

.
"it.y Of Stul Dle&O ;  by H. N. so.vase. 

August. a, 1923. 

?rollminary Revort on tho Oeolos:, o-r Uppor .:md hOner 
ClrlO .oamstt.es, Uppor end t.onor RodmJ �s1t.ue, th• 

San v1oent.• llams1t•, tbe Lower, Upper and No. 3 
Da.rnoitee dt. Bl Capl1.en, by G• 1!. Tolman. Stanford 
Un! veret ty, Calitonl 1 «. 

cow DOoumont- 140165 (ftloa oE ff. H. savage) 
Cit.y o� SIil 01.o.;o, Cal1tom1a 
Report. on Mldl�iono.l Uunloipnl Water Supply, 
»t•go River f.asouraea, Conelus1ona.  RocOII1Dendattono. 
J'fWllar"Y l-'• 192U, b7 a. u . sovage, ff¥drau11c Enninc,er. 

san 01�10 Rivor .?rojo� . El Cap1t.an Feat.ure l.xhlbU, 
"A .. .Preo1p1 t.atlon and Flood Data � aooorop,wy A?Pli • 
cat1on tor approval ot dr•in.s• end apeo1r1cat1ons 
tor tbe .in Cap1t.a.n. Roaorvo1r Dom ot th• c1iy ot Sar, _ 
Dlego, oct.ob•r• 1931. Hiram Newto.n ,s.vase. H,ydrewl1c: 

alneer ln Cbarn•• 

Tb• Freemen Report. 

COfY DOour.tont }l�. 1'0966 1 

J\dd1t1onal wat,•r Supply. 
Jt. N. ,savaa• • lfydrcwllo 
(Files or u. u. saveao) 

Cl�y of san Dtcso, Cal1tom1a 
- n1eao Rtv•r Reeouroea, 

1.neor. November 27, 1928, 

C S.t,7 ot San .Dlego, cn.11torn10. sen n1eao River ProJeot 
Reoolut lOn NO. 55814, n1 �!tan Dew St.t.• 110. 2, i"O'Wldc
-tlon Go010G10� li'>tmatlon, DoQcmber 89, 1930. n. N. .sa•eae, Hy4raul1c f:nslneor. oon Docuaumt tio. eMSBO. 
san Vi•ao Rlver FroJoot � El Caplton Fea�ure 
co� ot Wa\•r at Sci tll•so 
Lett.•r trom o.o. w. ao•thale w v. J.,. lUlOde, 
N••• Item • 'l'he 5$1 D1eco union - Le�t.•r tr1 

p tS):lGB,brl•s-, to Clau■ Sprook•ls dat.e4 tU>vember o. 1924 

.f. 8() . A  1 



copy or lott 1' fr"OAl u. n. o• �auah,nouey t.o Jobn 
D• Sp ... eckolu 

no.tri.tall-!lttnorr do.ta b7 a .. 11. savaae 1850 to 1930··1 

3 �hO�i.>graphs 9-15-31 El cap1ion Hy4roul1o Fill run 
t.Grlal area "A" • n e • • 

9-15-�l 
uatertal or"o� ftJ3• " " ,. " 

�-l.5-31 
terlal area. stcn R .  at .. " • 

a dr 1nso »llo 2430 - re )  
243!5 • ) \1D SSl 
8485 • 00 )  

01ty of sen Diego, c.i1torn1a, 1reau or Water llcavel
opment Notto• Invit.1ns Dlda, .Pro1JOeals,, or lnga and 
Sp•c1t1o tiona El ca.pit.an B•a rvo1r • :Spillway and 
Out.let orae, �"torag to lev t1on 750, 111r Nmrt,on 
Savo.a•, HydrauJ.10 �gJ.neer. (F1l•s ot H. N • . vas ) 



A!?.t ENPIX III 

BB IT RESOLVED by the Common council of The c1 �y ot 
San u1 ego, es follows: 

'?bat c. o. narx ot i'alo Alto,  Celitom1a, be, and be 
1 s  hereby employed by Tho Clty or $on D1eao e.u the Consult1na 
J:;ngtneer in connect1 Cll w1th a dam to be built at the =1 Ca�l
t,an darna1 t,, C,ounty or so.n Diego. 

'lhat, he ls to turn1 oh ouch ro�orto 1 n  the ca�ac1 ty of 
ooneultinu enstncor on the conot.ruct1 on ot El Capitan Dam as 
mq bo raqulred by the St ate Eagin r of the .st, ate of ca11 tor
n1 a;  and ehol l oommenoe "ork on such study end report on tbe 
23rd dq ot Ootob•r, 1g31. or ee near thereaft.er ae poa11ble, 
and ehall oomplot.e tho aeme in not. to excee4 titt.een (15) 
days thereatt.er. 

That blo com onsation hall be One HUndred Dollara ( 100.00) 
p er day, plue expenseo trom ·uo Alto to san Diego and nturn, 
and currcmt expenaee while 1 n  the C1\y or sen Dlego. 

BE IT FURTHJ:."R RESOLVED ihat a majority of �h• membora of 
th• Common COunoll be, and th•J are b reb7 authorized to enter 
lJlto a contraot with c. D. Mar•• wbloh oontrac� •ball contain 
the abOvo oondttlono end t.erma. 

I H.ERF..l}Y CERTIFY that t-he above and toreg01na· la a full, t.rue 
l\Jtd oorr t. copy ot Reeolut.1�n No, D7397 , u adopt d by the 
common cowicll or th• city or son �laso on ggt.. lie 1931, 

Clty Clerk 



liJJ.\ , SPILLWAt an.d uUTLET v:OlU(S 

COllStJ:illCTlU �X CO.lill'RAC,.: 
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O pt b r 14, 1931 

TO H.E HOilOR .£ , HE r 'l .D C 'OlI OU!ro ll, 
TUE CITY CF SA11 DIEGO, CALI ORDI 

u.bjoct, Die«o Ui't r ProJ ot, 1 C pit a ur , 
Gubmie ion ot ll win • 1 01r1 t1one an4 
.o t in Accor4onoo With "Caolut1on o .  57121. 

Oentlem ns 

. cl 1 d in a, p cltlc t1one nd eetl ••• of coa, 
for he conotr otion of a hyclr '11.ic f11l•roo embank nt 
tJ l Capit n r no1r toature f th �n »iecc, J.U.'f r ProJ ct 
\o tore ater to El•• tton ?SO t et, rvo1r Con,01.1r 197 1n 
acoordanc with th requtr ente ot your Re olution no. 57121, 
aa tollowo 1 

e hyd Ullo e11G1neer tn olm.rge of • ter 
n11 b and ht 1a he� by d.lreoted to bring 

in • i t ly 1 na, apeoit1oat1on• a eat1 t•• 
of co t tor the cona,ruoi1on ot an h,ydraUl1c oar,h 
nd rook till 4 ., Ll O&p1t n atl on •ll• �n 

JJteao tti rs ao 'Ille nee•• ary •xtena1on of •h• 
reoenlly conatruo, 4 pi 11n nd the conatNction 
of 'tunnel auff ic1ent o pact ,Y to o r,o a dam 
or n ot le• an 197 re t ln height, &nd ,ha, lb 
1efP,ll depart t lt 1• hereby tnatruote 
io ,at the oeaa y tep 1 edtately to Cl 
the to,, th City• or to prooe • • 

The apeciflo&tl 
additi on which Y 

co eied aubJ eot to nnd. 
y to oonfo h 

1 er• requtr 

1u1 peo1t'ic 
1ilorney tor a P 

fba coat ••tl • 
aubmitt d .tno 0 c 
i • qu1p nt a 

Vt 
ola.  

Drawl it1ca lon 
Co \ a,t •• 

OW.\ l 1n o • 
,o ctt7 

equlr n, . 

n. • • a f 
�4r&ul.io nain er. 

r "f1oualy 
of , r• 



SAN DIEGO RIVEl" PROJF,0'1' B:L CAr: ITAN FEATUllE 

OOS'f Oli' AT ... R AT 8AM DI�OO 

Hydraulic fill-rook embankment dam� to store wnter to elevnt1on 
750, reservoir contour 197; caP-&city 118 ,000 aore feet ; are 1 , 580 
acrea; net safe duty about 11.6 million gallons daily ; water delivered 
to Univare1ty Heights filter plant thru pres nt Lakeside-Univ  rsity 
Heights pipeline and new conneciion thereto . from El Capitan to 
Lakeside. 

ESTIUA.'l'':D COST TO OOJIPLETE 

RESERVOL� oAl.;;IN : 
( a) Capitan Grande Indian fteeervat1on flo age righta 

addit1onal for storage to contour 197 . . . . . . . . . . . .  . 
(b) Flowage lands in priv�t e o"'1erehip 

320 acre a a't 100 • • • • • . • • • • • • . • • • • • • • •  1 • • • • . . • . . • •  

l
o

) 

Reconatruotion Oounty road, 13 miles at •13 ,000 • • • • •  
d
8) Reoonatruction Irrig t 1on Diatriot flume , siphons • • •  

) Olea.ring reservoir basin • • • • • • • • • . • • • • • • • • • • • • • • . • • •  

Total reeer•oir b ain 

;s ,572 

J2,000 
169 ,000 
250, 000 
35,000 

524,572 

DAii: Hydraul1o !ill-rook embankment . Spill ay north side o f  dam. 

( a) 

( d) 

( •> 

Dam: 
Hydraulic fill 1 ,557,000 cubic yards t 
Rockfill and r1prap d50,000 1 " • 

0. 50 
1. 00 
0. 625 Str1ppi flUrf oe 204,ooo n 1 • 

Tunnel: 
Exoavo.t 1on 

solid rock 
Cut and oo.,er 
o rtb 

Concrete l1n1ng 
Concrete wall• 

Spillway : 

17,300 
12.500 
4 ,ooo 
) ,350 

17,300 

• 
N ., • • 

" • 9 . 00 
• tt 3 - 75 
" 1n lmbankment 
• •" 10. ;o 

• 7. 50 • 
xoav�tion plaoe�and charged 1n rook.1'111 & emb nkment 

Trimming 14,000 oubio 1 rd.• t 0. 375 
Oonorete " .. •1phon lplllway 5,000 • 

overflow section 10,000 • 
lining 7,�00 • 1 

Steel anohor rode for linin 50 ions 
Core all :  

Concrete 10, 300 oubio 1 

Steel poets and braoketa 248 tons 
Ste•l reintoroeunt 1 ,064 , 
ixoaYation 1) ,000 oublo • 

• 15. 00 
• 11. 25 
• 1) . 50 
• 75. 00 

I 11. 25 
•120. 00 

75. 00 
• 5. 00 

-Out let work• . . . . . . . . . . . . .  • . • . . . . . . . . . . . . . . . . . . . . . .  . 
Dro.ill s• ayatera . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . -
Grouting under oor all and sp11lw y • . • • • • • • • • • • • • 

155.700 
46, 1175 

35. 175 
129 , 750 

i; . 250 

75 ,000 
112, 500 
105 ,)00 

, , 1;0 
115 ,tie'lS 
29,760 
1-9.goo 
f�,000 
""\l, 000 
25�000 
25,000 

,805,735-



OONDUI'i': 
Use existing Lake 1de-Un1vers 1ty He1gbta �1pel1ne and 

( a) S miles 361 pipeline El Oapitan to Lakeside at t,o.ooo 

FILTI:R PLANT: 
Use existing Un1vers1ty Height filter plant 

Sub-iotal cost to complete 
Oont1ngeno1ea and eni1neer1ng - 15 per oent 

E1t1 ted coet to complete 

�xpended to date , 1 nde , pipeline and filter plant 

29, 850 
1 , 284,. 500 

48,ooo 
361,428 

1 , 723 , 77g 

Total annual OQ�t at San Diego 416,093 

Oost per 1000 gallons 9 . 8) oente 

4oo,ooo 

4,2sq ,s53 
l , 7?3 , 778 
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lJecember 29. 193.l 

, Harold ood. 

, lt,ydrwlio .. ,nsineer 

rom 

To 

uu.bJeot , Dan Diego �i�ar Project. Cap1,an eeeno1r �am 
nd Pi Lin 'eature. �oo.rdinate e tem tor 4 • 

1 .  Ae eaon a• th axta ot the Capit n b en 
fixed nd onurnented, croaa eotione ot tho d aito ohoul.4 be 
taken on about 10 fooi by 10 toot eq r •• All croae ot1on 
ahould be tak n on an ,abliahed tJy te or ooot'din te Iba 
or1£1n of hicn hould be wt'f1 cientJ.y r · aved to enable all 
ooorOJ.n i to b plu • 

2. a1 tJ. tng the eouth nd ot • u1a of tbAI a1i 
1e, �ion 766 t coordinBto eaol 5000 d north 3000 • ul4 

be abl e  to roter all o�k at tl c1t1 '-A • oontr ctora o P• 
borrow p1i ore , and a ••• pit ar •• to the a yete of 
coordinat h1oh woUld �ao111t ,o reporlin prosreae und 
61.,1 ,. itm truct1on • 

3 .  It i reoo •nd d th.Gt hi ayat ot ooor41nale 
• adopt cl th.at tho 1• of the 4am f U ong tb.8 oon, r 

line of the oor• U . 

Harold ooc.\ 
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copy/f 

That e, Ho r:. f.0I"L and T. F'. C0!U,0L.LY, h8ve mn.der con
stituted and oprointod, :md by theso presents do make , 
consti tute ru1d appoint 'l' ,. F... C01lb0LLY , of the (..1ty or .Jan 
Fr:mc!sco • .)tote 'lf Cn.1:.rorni !!., our �rue end l e.w!'ul ttorney 
for uG. end in our names, place and stead, and �or our u e 
and benofit., to aign, execute nd deli ver a contract r,1.th 
the City of �an ti ego for the con�truction of the il Capi tan 
Reservoir, tru:i, �pillwny, and Outlet �orks 1n accord nee 
�1th the 1:oti cs :nvitin.; Lids s made by \. v. Gooddel ,  
�uperlntondent, of the !-urcbasing L-opartmsnt of the �1 ty or 
:an �iubo , C�liforni � , which blds nere called �or op nlng 
for 10 :00 0 1 01oek � .u. , �pri l  l l ,  1932 , in accordance 1 th 
the dr3wings Gnd epecif i c  tions contA1ned in �ocumont No . 
�74�15 on fi lo in the office ot the City Clerk or the City or 
ran t·1eso , Cnliforni 8, and to do eny ®d 1111 thin s. erform 
e11y end all acts, execute :my end all instruJJentG, pers n<l 
other docu..wonts 1neide?lt. t.o the exocut.ton or sucb eont.r'!.ct 
:::.nd tho perrorm'mcc thereof, to Gxeeute all bond� d under
t nk ins.,s of any �nd every kind encl nature in eonJunct.1on ffith 
said contract BS may be noceosary, or advi snble; to execute 
ass1snracnt.a of e11id  contr· ct , 1llc.Ludlnb the ri ght to off'er 
to nBBiLn &uch contr ct to h tevcr p6re�n, tirci or corpor tion 
he may s6 r1t, but partlcul!t.rly the power to offer to �o1gn 
and to assi.:;n t.o s·, ohl-Connol\f co. ,  a corporation in the 
process or organization under tho laws or t.he Stote of Nev d , 
•1so to do any and all things, perfon:i eny and all cto , execut 
any and all �apora, docu.nent.o md/or inotrucents tor ond 1n ow
beh-!llr sn6. 1u our nrimea, pl ace ond st ad as may t o  such attor• 
ney in fact. ap ear necess�ry or expedient. 

GIVUlG ·,r:p GR :T .,.: ... u11to uald sttorney full por.erand 
authority t.o  do and rform al l  and ev ry act and thing 
wbe:tsoavor re<aui slto t.o be done in and about tho _prcm1a o, as 
!'ully to all intents and pur O!les a.a wo o1gbt or coald do it 

croonally present , wt'tb full poveit" of oubstitut.lon or 
rovoc �ion ,  her by r tity1ng and eonttrains all that our saJ.a 
attomey 1n t ct, or his oubstitute or subotltu�eu, shall 
lawfully do or c•uoe to ba done by virtue ot thos preocnts. 

I ,rrmt ·s .·HEntOF, tbey h vo hereunto set. their h ds 
and se ola the 15th dey' ot Apr-1 1 , nlneteon hundred end th1rt.y
t.wo. 

n • • ROP. (slsn ture )  

T . £. C�lNOLLY (a1snauure) 
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ST ''T OF C �,LI:Fom:r ti. ) 

County Alyecle. , ) 

On this 21st day of' hprll 1 �.n . , 1932, before mo, 

_____________ , a !iotary �ubli c  1n and for snid 
Ccm.n t.y and State .versonally a peared T . i-.. CON?iOi..LY, tnown io 
me to be the person whose name 1s subscribed to the w1t.h1n 
Ins�n:u:umt , and acknowlodgod -�o oe that he exeeuted the seme. 

IH .'ll1'�a:�s ?:l!E.R:...o:-, r have hereunto set. rwJ .b.!md en4 
affixed my off1c1 l �esl the day and ye 3r in �hi s  eerti�i oat� 
-f'irat e.bovo \Tri  t.tcn.. 

JarJee n. Glenn ($!gn�ture) 

Not.ory Publl e  in md for s�id County 
and utate . 

51· 11'E. OF C ·Lir-omn '\ ) s.., 
Coun�y of �os n�eles ) 

on this 15th day of pril , . o. ,  1932, before me , 

4r;n3 .F, Die� s. Hot?!ry l�bl.1c in and :fQr said 
CO'l.lffty end :..t:ito porson lly appe8rod H. -. • RO'li.., known to oe 
� te th� }Orson boao nnme ts subscribed to the within In
atrwaont , ond ccknowlttdgod to o 'Ch t, be exec:ut.ed the same. 

Ill . 'IT!. -,.!; "'.'HER50F • I b�,re hereunto � my ILnd ,md 
nrr1xed my otf1ei �l oe l 1.he day ye r 1n  thi o  cortU'ice�e 
tire� c.t,ove wri��en. 

Irm'- F. t1d<ey ("'1gnat\lr<, ) 

i. 90 

Not.M·y Fub11  c 1n end tor said county 
-and .... t tc 
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CITY OF SAN DIEGO 

CALIFORNIA 

BUREAU OF WATER DEVELOPMENT 

HIRAM NEWTON SAVAGE 

Hydraulic Engineer in Charge 

NOTICE INVITING BIDS, PROPOSAL, 

ORA WINGS and SPECIFICATIONS 

EL CAPITAN RESERVOIR DAM, SPILLWAY 
AND OUTLET WORKS 

Storage to Elevation 750 

Proposal� will be received at San Diego. California, until I O  o'clock. A. M. 

April 1 1 th ,  1932. 
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CITY OF SAN DIEGO 

CALIFORNIA 

BUREAU OF WATER DEVELOPMENT 

HIRAM NEWTON SAVAGE 

Hydraulic Engineer in Charge 

NOTICE INVITING BIDS, PROPOSAL, 

DRAWINGS and SPECIFICATIONS 

EL CAPITAN RESERVOIR DAM, SPILLWAY 
AND OUTLET WORKS 

Storage to Elevation 7 50 

Proposals will be received at San Diego, California, until 10 o'clock A. M. 

April 1 1th, 1932. 



. ' 

,") 

CONTENTS 

Notice Inviting Bids 
Information for Bidders 
Proposal 
Affidavit 
Guaranty of Bonds 
Bidder's Statement of Experience and References 
Bidder's Statement of Equipment 
Schedule 
Form of Contract 
Form of Faithful Performance Bond 
Form of Labor and Materialmen's Bond 
SPECIFICATIONS-
General Conditions : 

1 .  Form of Proposal and Signature 
2. Proposal 
3. Certified check 
4. The contract 
5 .  Contractor's bonds 
6. Transfers 
7. Engineer 
8. Contractor 
9. Samples or specimens 

1 0. Material and workmanship 
1 1 . Delays 
1 2. Suspension of contract 
1 3. Changes 
1 4. Extra work or material 
1 5 . Delays-no extra compensation 
1 5  ½ Arbitration 
1 6. Changes at contractor's request 
1 7. Inspection 
I 8 .  Contractor's financial obligations 
1 9. Experience 
20. Specifications and drawings 
2 1 .  Local conditions 
22. Data to be furnished by the contractor 
23. Restrictions on disposition of plant, etc. 
24. Damages 
25.  Character of workmen 
26. Staking out work 
27.  Methods and appliances 
28. Climatic conditions 
29. Quantities and unit prices 
30. Removal and rebuilding of �efective work 
3 1 .  Protection of work and cleanmg up 
3 2. Road and fences 
33 .  Bench marks and survey stakes 
34. Right of way 
3 5. Sanitation 
3 6. Subcontractors 
3 7. Infringement of patent� 
38.  Workmen's compensation and indemnity 

insurance 
39.  Compliance with laws 

DETAIL SPECIFICATIONS
Special Conditions : 

40. Requirement 
4 1 .  List of drawings 

(3)  

42. Commencement, prosecution and completion 
of work 

4 3. Failure to complete the work in the time 
agreed upon 

44. Meals furnished 
45 .  Water for plant, construction and domestic 

use 
46. Two daily shifts of labor 
4 7. Removal of temporary works 
48. Maintaining flow in flume 
49. Use of public highway 
50. Progress estimates and payments 

Excavation : 
5 1 . Excavation and embankment 
5 2. Construction program 
53 .  Pits and quarries 
54. Classification 
5 5 .  Measurement of and payment for excava-

tion and embankment 
5 6. Utilization and wasting of excavated material 
5 7. Blasting 
5 8. Backfill 
59 .  Stripping and excavation for embankment 
60. Plowing foundations 
6 1 .  Cutoff trench 

Hydraulic Fill, Rolled Embankment and Rock 
Embankment : 

62. General 
63. Hydraulic fill 
64. Rolled embankment 
65 .  Rock embankment 
66. Foundation 

Concrete : 
6 7. Erection of structures 
68.  Cement 
69. Concrete composition 
70. Sand 
7 1 .  Crushing rock for sand 
72. Broken rock and gravel 
73. Water 
74. Mixing 
75.  Placing 
76. Finishing 
77. Forms 
78.  Supports for forms 
7 9. Reinforcing steel 
80. Structural steel in core wall 
8 1 .  Preparation of foundation 
82.  Foundation pit water control 
83 .  Contraction joints 
84. Copper water stop 
85 .  Construction joints 
86 .  Bonding 
8 7. Concrete to be kept moist 
88 .  Protection of concrete 
89 .  Building metal into concrete 
90. Inspection and drainage galleries 



9 1 .  
92.  
93.  
94. 
95 .  
96 .  
97 .  

98. 
99.  

1 00. 
Tunnel: 

I O  1 .  
I 02. 
1 03 .  
1 04. 
I 05.  
1 06.  
1 07. 
1 08 .  
1 09 .  
1 1 0. 
1 1 1 . 
1 1 2. 
1 1 3 .  
1 1 4. 
1 1 5 . 

CONTENTS-Continued 

Measurement of concrete 
Basis of payments 
Payment for concrete 
Concrcete in overflow spillway 
Concrete in main core wall 
Concrete in cut off walls under spillway 
Concrete retaining walls and drains at toes 

of dam 
Concrete in outlet tower 
Concrete classification 
Cement mortar 

Excavation 
Lines and grades 
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NOTICE INVITING BIDS 
. · CITY OF SAN DIEGO 

San""Diego, <::alifornia, ........................................ , 1932:' 
Sealed proposals will be recefved at the office of the City Clerk of the City of San Diego, California, until 

10 o'clock A. M., April 1 1 th, 1932, for the construction of the EI Capitan Reservoir Dam, Spillway and 
Outlet Works, involving about 1 ,350,000 cubic yards of excavation and hydraulic placing in, dam, about 
120,000 cubic yards of excavation and placing in rolled embankment, about 840,000 cu�ic yards of rock 
excavation and placing in dam, about 61,100 cubic yards of concrete of all classes, about 67,000 barrels of 
cement, about 2,400,000 pounds reinforcing ste.el, about 4;96,000 pounds of structural steel, about 25,000 
cubic feet of grout, furnishing and installing outlet works, etc., all as more particularly and in detail set 
forth in those certain drawings and specifications contained in Document No. 274415, on file in office of 
the City .Clerk of said City. . 

. . 
. · , 

The proposed work is located on the San Diego River, about eight miles northeasterly from the 
town of Lakeside, which is the terminal of the Lakeside brarich of the San Diego and Arizona Railway. 
'.fhe town of Lakesid.e is about t��nty-one- miles northeasterly from the City of San Diego. 
· In accordance wit� th� prov1s10ns of the Charter of the City of San Diego, and of the Public 'V-l orks 
Wage Rate Act of Cahforn1a (Statutes of 1931, Chapter 397) the Common Council of The · City of San ·Diego has ascertained the general prevailing rate of wages applicable to the work to be done to be · as 
follows :_ 

Classification Per Diem Wage 
Auto Mechanics ...................................................... $6.40 
Blacksmiths ........................ : ..................................... 6.40 
Blacksmith Helpers ....................... : ........................ 5.00 
Blade Men ................................................................ 5.00 
Bricklayers ................................................................ . 9.60

. 

Cableway Operators .................. ............................ 8.00 
Caulkers ........................... . ·•· ·· ···· · · ····························· 5.00 
Carpenter Foremen ............................. ................... 6.40 
Carpenters .............. ................... ............................... 6.40 
Cement Finishers .......... : ......................................... 6.40 
Clerks .............................. •······· ····························· 5.00 
Compressor Operators ......................... · ................... 6.00 
Concrete Finishers •············ · · ···· ····················· ····· · ···· 6.40 
Concrete Finisher Helpers .................................... 5.00 
Concrete Foremen ............. ....................................... 5.00 
Concrete Form Builders •············ ........................... 6.00 
Concrete Spreaders .................................................. 5.00 
Concrete Tampers ............................................ ........ 5.00 
Concrete Mixermen ................................................ 7.20 
Cooks ..................... ..................................................... 5.50 

Crane Operators ................................ ...................... 6.00 
Derrick Operators .................... ................................ 6.00 
Dinkey Operators ..................................... ............... 6.00 
Dragline Operators ................................................ 6.00 
D illers . ....................................................... 5.50 
D;ill Sh;�p�

.
���

·
s
· 
...................................................... 6.00 

Electricians ········· ··········· ········· · ····· ························· · · 8.00 

Electrician Helpers ..................................... ............. 6.40 

Excavation Foremen •································· ············ 5.50 
Flunkeys ··········································· ························· 5.00 
General Foremen ····· · ······························· ··············· 7.00 

Hodcarriers Brick .................................................. 5.60 

Hodcarriers' Plaster ....................................... ....... 7.20 
Hoist Oper�tors ........................ 6.00 

Laborers, Common ................................................ 5.00 
Laborers Skilled ······················ · ······························· 5.50 

Lathers � ..................................... ................................ 8.00 
Locomotive Engineers .......................................... 7.50 

Locomotive Firemen .............................................. 6.00 

�:�t��!:
en .:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: �:'.Po 

Mechanic Helpers ........ ........................................... .  5.00 

Mechanic Trouble Shooters .................................. 6.00 

Classification Per Diem Wage 
Mortar Men ............................................ : ................. $5.00 
Muckers, Tunnel ................... '. .......... ...................... 5.50 
Plu1nbers .................................................................. S.00 
Pipe Layers · ........................ :..................................... 5.00 
Pl11-sterers ......................................... ......................... 9.60 
Painters ......................... . .......................................... 6.40 
Po,vdermen ....... '. ........................................................ 6.00 
Powdermen Helpers ............................ : .. :'.• ......... :..... 5.00 
Pump Men .......... , ................. : .... : ............. , ....... :., .. , ... 5.00 
Quarry Foremen ...................................................... 7.00 
Reinforcing Steel Foremen .................................... 7.00 
Reinforcing Steel Workers .................................. ·6.45 · 
Rigger Foremen ...................................................... 8.00 
Riggers ................................ : ................................ : .... 7.20 
Rigger Helpers ........................................................ 6.00 
Road Grader Operators .......................................... 5.50 
Roofers ...................................................... , ............... 6.40 
Sheet Metal Workers ............................................ 6.80 
Shovel Operators .................................................... 8.00 
Shovel Operators Underground .......................... 8.80 
Shovel Cranesmen .................................................. 6.80 
Shovel Cranesmen Underground .. . . .................... 7.60 
Shovel Firemen ... �.................................................... 5.60 
Shovel Watchmen .................................................... 5.00 
Shovel Oilers ............................................. ............... 5.00 
Shovel Pitmen .......................................................... 5.00 
Stone Setters ............................................................ 9.60 
Stone Cutters ............................................................ 7.20 
Stone Derrickmen .................................................. 7.20 
Superintendents ................... ..................................... 9.00 
Teatnsters .................................................................. 5.00 
Tractor Operators over SO H.P . .......................... 7.20 
Tractor Operators under SO H.P . ........................ 6.80 
Tin1ekeepers .............................................................. 5.00 
Trenching Machine Operators ............................ 6.00 
Truck Drivers under 1 5,500 pounds ... . ................ 5.00 
Truck Drivers over 1 5,500 pounds ...................... 5.00 
Tunnel Foremen ...................................................... 7.00 
Watchmen ................................................................ 5.00 
Welders ..................................... ................................. 6.00 
Yarners ...................................................................... 5.50 
Other classes not less than .................................... 5.00 

(?) 



For over-time work when the same is permitted by law, one and one-half times the foregoing rates. 
For work performed on Sundays and legal holidays as set forth in Section 10 of the Political Code of the 
State of California, one an� one-half times the above rates. 

It is required that no· labor other than citizens of the City of San Diego shall be employed on all 
construction work contemplated hereunder. · · . . 

Work shall be commenced by the contractor within ten (10) days after the execution of the contract 
on . behalf of the City of San Diego and the work must be completed on or before October 31 , 1934. 

Each proposal must be accompanied by an unconditional certified check for an amount not less than 
ten per cent of the aggregate sum of the bid payable to the Order of the City Clerk, of the City of San 
Diego, as a guaranty that the bidder will, if successful, promptly execute a satisfactory contract and furnish 
bonds for the faithful performance of the work as required by paragraph five of these specifications. 

All proposals shall be made upon printed forms which will be furnished gratuitously by the Superinten
dent of the Purchasing Department of said City, or same may be more properly made upon the bid schedule 
which forms a part of the bound booklet which contains drawings and specifications, and which is referred 
to in the paragraph immediately following and all such proposals must be accompanied by the affidavit 
appearing upon said form, and no bid will be considered that does not contain such affidavit. Each bidder 
is directed to endorse on the envelope containing his bid, his name and the character of work or material 
upon which the bid enclosed is submitted. · 

Copies of information for bidders, drawings and specifications, proposal, guaranty of bond,. bidding 
schedule and form of contract may be inspected at the office of the Hydraulic Engineer in Charge, Bureau 
of Water Development, 524 ! Street, San Diego, California. Copies of the drawings and specifications may 
be obtained at the above office for the sum of twenty-five ($25.00) dollars which will . be returned to the 
successful b idder, and to all others upon the return by them of the drawings and specifications in good and 
acceptable condition, within 14 days after opening of bids. 

For further particulars address H. N. Savage, Hydraulic Engineer in Charge Bureau of Water Develop
ment, 524 F Street, San Diego, California. 

H .  N. SAVAGE, 
Hydraulic Engineer in Charge. 

A. V. GOEDDEL, 
Superintendent of the Purchasing Department. 

.. 
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INFORMATION FOR BIDDERS 
The sealed envelope containing the proposal must be endorsed with the bidder's name� marked "Pro

posal for El Capitan ·Reservoir Dam, Spillway and Outlet Works" and addressed "'�he Ci:y Clerk of th� 
City of San Diego, California." 

. No bidder will be permitted to withdraw his proposal after the hour fixed in the notice inviting bids 
without rendering his certified check subject to forfeiture to the City of San Diego as liquidated damages 
as in case of refusal to execute contract and bond award. 

Bidders must present satisfactory evidence as to their responsibility and that they are fully prepared 
with necessary capital, machinery and material to begin work promptly and to conduct it as required by 
these specifications. 

Bidders must satisfy themselves as to local conditions affecting the work, and no information derived 
from the maps, plans, specifications, profiles, or drawings, or from the engineer or his assistants, will relieve 
the contractor from any risk or from fulfilling all of the terms of his contract. The accuracy of the interpreta
tion of the fact� disclosed by _boring� or other preliminary investigations is not guaranteed. Each bidder or 
his representative should v1s1t the site of the work and familiarize himself with local conditions. 

The quantities stated in th� schedule are estimates and for comparing bids only, and no claim shall be made 
for excess or deficiency therem, actual or relative. Payment at the prices agreed upon will be in full for the 
completed work and will co:ver mat_erials, supplies, labor, tools, machinery, and all other expenditures inci
dental to satisfactory compliance with the contract, unless otherwise specifically provided. 

The proposal and schedule submitted must not b e  detached from the notice inviting bids, drawings and 
specifications. 

, The successful bidder will be required to furnish the City of San Diego with a bond, with a satisfactory 
surety company, in a sum equ_al to seventy-five per cent of the amount of the contract price conditioned upon 
the faithful performance of said contract. 

The successful bidder will also be required to furnish the City of San Diego with a labor and material
men's bond with a satisfactory surety company in an amount not less than fifty per cent of the amount of 
the contract, conditioned upon the payment .by said contractor of all material or supplies furnished in the 
performance of the work contracted to be done by the terms of the contract, and for any work or labor 
done thereon of any kind. 

All bidders are hereby referre_d to the drawi_ngs _and specification_s on file in the office of the Hydraulic 
Engineer, or in the office of the City Clerk of said City, for full details and destr!ption of said work: 

The right is reserved to reject any and all bids. 

(7,) 



To the Common Council of the 

City of San Diego, California. 

Sirs : 

PROPOSAL 

......................... pr.!l ... ltt!t ..................... , 1932. 

Pursuant to the foregoing notice inviting bids and inform�tion for bidders, the undersigned bidder here
with submits proposal on the schedule attached hereto and made part hereof, and binds himself on award 
by the Common Council under this proposal to execute in accordance with such award, a contract, with 
necessary bonds, of which this proposal, and the said notice inviting bids and specifications shall be a 
part, for performing .and completing said contract within the time required and at the prices named in the 
specifications and in the schedule hereto annexed. 

·
· The bidder furthermore agrees that, in case of his default in executing said contract with necessary 

bonds, · the certified check ac�ompanying �his proposal and the money payable thereon shall become and 
remain the property of the City of San Diego. 

This proposal is made -.,"'.ith a full knowledge . of the kind, quantities and quality of the work, and of 
the material� and plant required ; and .a�ter compl�te, careful and independent examination and investiga
tion of the s1te of the work, local conditions affectmg the same, character of formation and materials to 
be ·encountered. 

(Corporate Seal) 

Names of individual members of firm 
r names and titles of all officers 

�f corporation and their addresses. 

Signature ............ . . .. . . ...... � ....... � ... ���····· ················· ·· ·· · ············· ········ ·· 

Address --- ·-················ ···· ·····························································---------------· 

. 
Caltt. 

Corporation organized under the laws of the State of ........................................................................................... . 

Affidavit as required by Section 6 of City Ordinance No. 5051 (Page 10 of printed copy) must be 

attached hereto. 

('8) 
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State ,of 

County 

· AFFIDAVIT 

Cal i fornia .· 
l 

of ········san .... P..t:�.gQ ................................... .... . .. ... (f 
ss . .  

H .  W .  Rohl and T .  E .  Connolly and e ach of them 
·········· ············································································•·····•···•·•············· ····· · ····· ········ .. ············································1 being first 

duly sworn, says that�=i� ... tJi�y_ ... ar..e .... j.Q.int ...... ....................... ...................... bidder .. S .. under the notice of 

the Superintendent of the Purchasing Department, hereto attached, inviting sealed proposals for El Capitan 

Reservoir Dam, Spillway and Outlet Works, that the proposal herewith presented is genuine, and not sham 

or collusive, or made in the interest or on behalf of any person, firm or corporation not herein named ; that 

�?.-ey .. �.�E .... �.tl;..P.:�.f. .... �f ... :1;,.tL.�m .. . h-.�Y.� .... . . . . . . . . . .. ...... ;tIBS: not directly or indirectly induced or solicited any 

other bidder to put in  a sham proposal, or any other person or firm or corporation to refrain from bidding, 

and that the said bidder.§ ...... h�Y.� .......................................................... not in any manner sought by collusion to 

secure to ........ �h§l.ffi§.�J..Y.�.l?. ... Q.r. .... �.i.t.b.§.r .... Q.f. ... :t.h�.m ................................... an advantage over other bidders. 

Signed .......... ;( .. ��···���o·l�y··············· ······················· · ··········· 

Subscribed and sworn to before me this ..... 11:t..h ......... day of ................. AP.r.1.1 ................................... , 19 ... �g_ 

...................... Edi th ... G•··· Benj amin - ······················ -------------
An affidavit can be signed only by an 
individual before an officer author
ized to administer oaths. 

( SEAL) 

·············· ···········----·············· ··· 

Notary Public in and for the 

County of ........... S.@ ... P..t�g_<?. ............ . 

State of ............... C..ali.f..Q.rn.i.a ......... . 
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GUARANTY OF BONDS 

We hereby agree to furnish bonds for this bidder as required by these specifications and the regulations 
of the City of San Diego, in event contract is awarded on the basis of this proposal. 

Signatures and addresses 
of guarantors of bonds. 

Tl) vo1 � 
.... t10 ... or .. . 

....•.. �;,.;;,..� t··�·····�·····,·· ···· ·� ············· · ··· ················· 

. ······· · · ·�·�!� ... � ......... � ... ....... � ...... � ...... �.� ... ��.�pan, 
by ,no(! • ·············nt�o,1:)� .. 1)·········· ... ···························· '· 

l • e1•a• c 1. 
··························································· ·· ·············•····················•••·· 

Surety companies to' be acceptable to the City of San Diego, must be on the accredited list ·of the 
United States Treasu;y Department and. hold certificates under the Acts of Congress of August 13, 1894 
and March 23, 1910, and their bonds will be limited -to . such amounts as would be acceptable to th� 
Treasury Department. 

. ( 10) 
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BIDDER'S STATEMENT OF EXPERIENCE AND REFERENCES 

! The bidder is required to state below what work of similar character to that included in the proposed contract he has successfully performed, and give references which will enable the Common Council to judge 
of his responsibility, experience, skill and business standing. 

.................................................................................................................................... ..................................................................................... ................. .............................................................. 
,udd ,n,�•vi:i•'-' .............................................................................................................................................. .. ..................................................................................................................................... ............................................. 

»t 1 It .............................. -------·· ....................................................................................... ................................. ........... � ..... · .................................................................................... . 
cb "t b)' T\lnnel ···············••··············· .............................................................................. ··········· ······ .. ··························· .. ···•····· .. ·············•······•······•··· ....... 

_ 
..... _. 

l'llt ru ..... ......................................... ........ ....................................... ....................................................................................... ....................................................................... 

Cb ery �• ortt0lt 
. .................... ......................... .......... . ................................. ................................................................................................................. ...................... . 

................................................ . . .......... ...................................... ............................................................................................................. . 

........................................................................... .. .. .. .. ...................................................................................................................................................................... . 

................................................................. .. ....................................................................................................................................................................... .. 
v r1Y Hill r. nolr 

..................................................................... ....... . ...................................................................................................................................................... . 
o ro a er ou • 

....................... ................................................ .... . ............................................................................................................................. . 
• re llt 

...................................................... . .. ...... . 
,... 0 

.................................................................... .. ...................... .. 
ff. of �• I ,, u .. . • 

�.;��···;

·····

·
···

··
·
;: 

I • ot C llf' t 
·· ········· · ············

·

·

·

··· 

.................................... .. ................................................................. . ..................................................... ... 
t.J ottrd of re 

............................................................................................... . .......... ............................................... . 

························ ·•······················ ·L·••······J. 
C lll�y l 8't. • ········· ·············· · ················· ·· 

.................................................... .......................... ........... . . ............................................................................ .. 

........................................................ ......................................................... ... . . .......................................................................................................... . 



BIDDER'S STATEMENT OF EQUIPMENT 

If contract is awarded under this proposal, the bidder proposes to do the work with equipment of the 
following character and quantity : 

o Fower �boYe&e  ............................ ... . .... . - . ············ ···· .---. ---------······. · . . . ··•····· 

·················································"'t'\I ............................... .. .... ................ ...... ................... ................... ....................... . .................... . 

10 .:raot-oro ···················································································-······ ············----······----··-·······--···························· ·-···· ························-············· 

ccmv t a&lxtc 1 nt, ···············-···················· ·· ···-····----- ---·-································· ····················-········ ···:················ 

4 Qo pro., ore 
--------·································· ·················· ··-·············· ··········· ························ ··················--················ 

•t . 
··································· ..... .. ·································································· ············································ 

····································· .. ······· ·· ················· ............ ························ .................................. ·· ····················· · ··········· 

.................................... . ........ ············· ·························· ························································ .. ················· 

········•·····•············•······ .. ·················································································-···--· 

·· ······································· . . ················· ··································································· 

··································· ' . ·······················•···································•········ 

··········· ············ ....... ········ ... . .................................. ····· ............... . ··�··· 

················································ ·······················································••· 

•·••·••·········································· ·········•···································•········ 

····· ····· · · ·················································· . ················································•········ 

····················•············••················· . . ··································•··· 

...... ,................................................. ············-:····································· 

. ····· ..... ··············•···· ............. ······ ····· .................... ········· ........... ········· ······-

.............................................. . .. ·- ···················· .. ··················-··········· 

.................................... ······ · ········ ······ ..................... . 
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SCHEDULE 

,· . , .. . . '>( ' • JI '· . . , ,..., . , ,.J 

EL CAPITAN RESERVOIR DAM, SPILLWAY AND OUTLET WORKS 

Item No. Work o,r Material Quantity and Price 

1 .  Excavation Class 1 solid rock originating in struc
ture excavation including placing and sorting in 
dam. 

Amount 

40,000 cubic yards at ...... o.n.c ... i!t)ll� ........................ ($ ... .1 .. 00 ......... ) per cubic yard $ ... �.1.0.00 ..... .-..... . 
words 

2. Embankment Class 1 rock originating in borrow 
pit only, including placing and sorting in dam, 
measured in embank111ent. 

800,000 cubic yards at... .. il1l.t) ... �:9.J..1..� ..................... ($ ... J!Q�L ...... ) per cubic yard $.800,000 .......... . 
words 

3. Excavation Class 2. earth, overburden, sand, 
gravel and other excavation originating in struc• 
ture excavation, including placing and sorting in 
hydraulic fill. 
350,000 cubic yards at... ......... fi?..�f ... �?.�.�! ...... .. .... ($ .... ?.!.� ........ ) per cubic yard 

words 

4. 

5. 

6. 

7. 

8. 

Excavation Class 2, earth, overburden, sand, 
O'ravel and other excavation originating in struc
ture excavation, including placing and compacting 
in rolled embankment. 

. ?hl tty fl" oent,o o. :\I 50,000 cubic yards at... ....................................................... ($ ........... : ............ ) 
words 

Embankment Class 2, clay, earth, sand, gravel and 
other embankn:ient originati�g i� borrow pit only, 
including sort111g and plac111g 111 hydraulic fill, 
measured in embankment. 

b . d t rort.1 o�.1iu O• --1 ,000,000 cu 1c yar s a .................................................... ($ ........................ ) 
words 

Embankment Class 2,.cl.ay, �art?, sand, gravel and 
other embankn:ient ongmat111g 1� bo�row pit only, 
including plac111g and compact111g 111 rolled em
bankment measured in embankment . ' r .... ,.....,_ � !ill  t • .... -• .. , , 1 -."' Of" .... 1 , a O• 
70,000 cubic yards at... ...................... ;��·;ci� .......................... ($ ............... : ........ ) 

Excavation Class 3 cutoff trench excavation under 
dam including placing,.and sorting in dam. 

. dlrcu 4ollr:i -� U.\j 
12,000 cubic yards at... ...................... ;�;;j; .. ······· .... · ........... ($ .............. : ......... ) 

per cubic yard $ ..... 
�� t 100 

·········-·········· --·· 

per cubic yard $ ............................... . 

per cubic yard $...... 
•COO 

·············------------· 

per cubic yard $....... t-000 ·······------- ······-

Excavation Class 4 cutoff trench excavation under 
spillway including placi'!&: and sorting in dam. 

�•o co11�t� a.oo 
5 000 cubic yards at ........................................................ . . . . ($ ........................ ) per cubic yard 

' words 

9 Excavation Class 5 outlet tunnel excavating ex. 
cepting open cut excavation and including pl;cing 
and sorting in dam. 

ilV• cJOll�,.l) G.OO 
30,000 cubic yards at.. ........................................................ ($ ....................... . ) 

words 

( 13 )  

l' 
per cubic yard $ .............................. .. 



Item No. Work or Material Quantity and Price 

10. Excavation Class 1 solid rock originating in struc
ture excavation and wasted. 

Amount 

20,000
. 
cubic yards at ...... 'It .... dO.U.nr. ......... : .... : ......... ($ ... i .. 00 ......... ) per cu

.
bic yard $ .. . .. . t.t f· fl ....... . 

words 

1 1 .  Excavation Class 2 earth overburden, sand, 
: 

gravel and other excavation originating in struc- ) ' ture excavation and wasted. '• , 

34,000 cubic yard's at ... 1'-...... \1.:f.��····��.� ......... ($ .. .  O.�g� .......... ) per cubic yard $ ......... A •. � ........ . 
words 

1 2. Excavation Class 3 cutoff trench excavation under 
dam, and wasted. 

rtrct'i d .. ' l r z, oo 1 ,000 cubic yards at ..... � ..................... � .............................. ($ ... .. .. :1 .•.•.•.•••.••..• ) per cubic yard $ ............ 1 . . . .............. . 
, · .. words 

13. Excavation Class 4 cutoff trench excavation under 
spillway and wasted. 

500 cubic yards aY .......... � .... � ................. !'.� ... :'.'l" ........ �g ... . � ............... ) 
words 

14. Excavation _Class 5 outlet tunnel excavation ex
cepting open cut excavation, but wasted. 
- . tv UOll r· G.oo .:i00 cubic yards at ......... ...................... ...... ............ . ........... ($ .......... . ............. ) 

words 

. . 
7 per cubic yard $ .............................. . 

per cubic yard $ ........ J�.�.9. ........... . 
15. Rock Masonry in place between tunnel plugs. 

4,000 cubic yards at ...... ���······��.� .............................. ($ ....... �� ......... ) per cubic yard $ ...... � ... , ................ . 
.. � . 

words 

16. Backfill. lf t7 0 t � .,;Q 00 
1 ,000 cubic yards at ............. . .. . . . . . ....................................... ($ ........................ ) per cubic .yard $ ............................... . 

words 

1 7. Mass concrete Class 1 in overflow spillway, out-
let tower �a

-
se and else�here

411 • 
18,000 cubic yards at .. :l!f. ... t. .... ii�fc. ..................... ($ ... .... .... : ........... ,) 

words 

18. Concrete Class 2 in spillway, side lining and re-
taining walls. l l ,.. t il 4 • • WV 
3 000 cubic yards at .................................... . . . ......... ............ ($ ..................... ... ) 

1 words 

19. Concrete Class 3 i� £l�in�2,\�lfay. 
4•80 

20. 

21. 

6 000 cubic yards at ........ .. · ·-r 4 ••• ,. ---lt··········· ·· ········($ ........................ ) 
' words 

Concrete Class 4 in nformed fton of main core 
wall. 7 0 

. t�ff . 
3 000 cubic yards at ..................... ................. .................. ... ($ ...................... .. ) 

' words 

Concrete Class 5 in formed o1ion of main,,core 
wall �.9() 
7 300 cubic yards at ................................................. ......... ($ ............ ............ ) 

' words 

per cubic ya:rd $ ........... . ': ............... . 

. 
i:,7 . 

per cubic yard $ ...... � .... � ................. . 

t . . . .  .aoo 
per cubic yard $ ..... ·. · · · ········ ·········;···· 

"'. . 1· .. . 
per cubic yard . $ ...... , ........................ . 

1040 per cubic yard $ ............................... . 

22. Concrete Class 6 in c.t.OQ'fi•,va Ji-fct,i;.swllway. 
f i-lO •S n�• *' 

1 200 cubic yards at .................... ................. ................. .... ($ . . ...................... ) per cubi� yard $ ...... ..... _ ....... ...... .. .... . ' words · · ·  

( 1 4) 

j 

' I· ·• 

_ ,  



L 1· ..,.., II 

I I .. 

\ 
j1, 

l 
j, 

, 

l 
l , ... 

{, 
-. 

r 

.;, 

' 

Item No. Work or Material 

23. Concrete Class 7 in  outlet tower. 

Quantity and Price 

r ', '- 4 

Amount 

2,000 cubic yards at ...... ?.lt.t...O.f.'D. .... 0.1.l.!).t.� ............ ($ ..... 1�.t.O.O. ..... ) per cubic yard $ ....... �.,000 ....... . 
words 

24. Concrete Class 8 in retaining walls at upstream 
and downstream toes of dam. 1• ,. ur tlO � r .. 
10,500 cubic yards at .... c,.t,-: �· t.!7-•· ..,.,! . .................... ($ ....... 4 .•. 8.0: ..... ) per cubic yard $ ....... 5.0.t.,Osl ...... . 

words 

25. Concrete Class 9 in drains at toe of dam. 

400 cubic yards at ........ L..,t .. , ... �.��!!r ................. ($ ....... 2•00 ..... ) per cubic: yard $ ...... . ... 4•000 ....... . 
words 

26. Concrete Class 10 in tunnel l ining and cut and 
cover section excepting tunnel floor. 

. f 1ve 011 , ,an.oo 3,300 cubic yards at.. .......................................................... ($ ........................ ) 
words 

per cubic yard $ ....... i ... �GOO ...... . 
27. Concrete Class 1 1  in floor of tunnel, excepting 

floor of outlet and inle.t.,
� 

Ollftl" � 
1,500 cubic yards at ....... ft ... �h1>.J. ........ n: .. .:t ................. ($ ....... 1.•80 ..... ) per cubic yard $ .......... 11.800 ...... . 

words 

28. Concrete Class 12  in floor of tunnel appr�ach and 
outlet. • 4J.S'" <101 l t 
1,000 cubic yards at ........ J,��J.'. ........... � ................... . ($ .. ..... �.� ............ ) per cubic. yard $ .. . .......... � ................ . 

words 

29. Concrete Class 13 in retaining and guide and cut
off wal ls of tunnel approach and outlet. 

. T1l l ®llc t'" l.2.0o 
2,000 cubic yards at ............................................................ ($ ..... ................... ) 

words 
per cubic yard $ .......... �.!.� ...... . 

30. Concrete Class 14 in tttn el Rh.1g;,H. r 
600 cubic yards at... ........... •eu"" ...... � ..... �.� .................... ($ ....... �.�.�� ..... ) per cubic yard $ ............. �.��········ 

wonh, 

31.  Concrete Class 1 5  in place in  pipe embedment in 
tunnel. � " 11 8 
125 cubic yards at...... 31 .......... �.� ............. .... ($ .. ... ...... � .... ....... ) 

word-. 
per cubic yard $ ............................... . 

32. Cement mortar used in. laying up rock including 
shaping of rock and laY.�1.. dOll 'aa• 

33. 

34. 

35. 

36. 

37. 

.ooo 
100 cubic yards at .............................................................. ($ ........................ ) per cubic yard $ ........... .............. : .... . 

words 

Cement in place in"'.the iii t; U ny l• 
67,000 barrels at... .......... ................................................. . . . .  ($  .................... ) per barrel 

words 

Reinforcing steel in plaelt\_i,fp,J 'cWf
it 0•0 

2,400,000 pounds at .......................................................... ($ ... .. ........... : ....... ) per pound 
words 

Structural steel in place i1bift wor\
t, r:i  O .. O 

496,000 pounds at ............................ .................................... ($ .............. .......... ) per pound 
words 

l •• 
$ ............................... . 

,, ,coo 
$ ............................... . 

10. 
$ ............................... . 

4" drain tile in place i� ��y
k

O ia 0• 1-«) 
6 000 linear feet at ........ ............................. ........................ . ($ ... .... . . ............... ) per linear ioot $ .......... .... . ................ . 

' words 

6" drain tile in place ih b,e;..v,o* t. Oa 

z 000 linear feet at... ................ � ......................................... ($ ........................ ) 
' words 

( 1 5 ) 

1. 
per linear foot $ .. . .... . . . . . . . . . ............... . 



Item No. Work or Material Quantity and Price. Amount 

38. 8" drain tile in place in the work. 

. 1 ,000 linear feet at ...............• l ,rn,.L�.,. 
• 

words 
. .... � ............ ($ .. , .... 011. 0 .... ,.) per linear foot $ ............ .  00 .......... . 

39. 12" drain tile in place in the work. 

1 ,000 linear feet at .. , .. �.'\tmt..., ... rl'l.Y. ..... Jlffnt .•...... ... ($ ...... o..1tL ... ) · per linear foot $ ............. 'l� .......... . 
. words : 

40. 2" steel grout and drain pipe in place in the w�rk. 

3,000 linear feet at ..... �!! ..... . .  ., .... -.1V.t\ ... 1'1�n1 . ......... ($ ....... . ,u.� ...... ) 
. . words -

41. 4" steel grout pipe and connections in place in 
rock between tunnel plugs. 

per linear foot $ ............ fl 0 .......... . 

1 ,000 linear feet at ...... �.� ... ���l .. t ............................. ($ ...... J�9.P ..... ) per linear foot $ .... ... l.#. ................... . 
words • 

42. 

43. 

.. . . . . . . .  
Pressure grouting rock masonry in tunnel be-
tween plugs . . · . .  •. • . . 

tm• �011 1 20.000 cubic feet at ........................................................ ... ($ .......... � ............ ) 
� �- . � words -: 

Holes drilled in rock or concrete with concussion 
drill. 

()) ea 1 1"' 
. 

• . 
.
1 ,000 linear fe�t. at:···::··· ·:·········:······:·���;d;··: :····· :··;······:· ··· ($ ....... :· · · ····

_
-··· ···· ·) 

44. Holes drilled in rock or concrete with core re-
covery drill. · .: ' 

. Fl "I• �l l r• •® 
. . . . . . 1 ,00<? lmear feet at· · ·······:······:········· ···;�;d�···· ·· ······:··:······· ··:· .\�··:: · ·:·· · ··············) 

45. Grouting by air pressure, except in masonry of 

46. 

tunnel J?lug. 
� �OJ J' . l •OO · 5,000 cubic feet at ........................................... : ...... : ........... ($ ......... ...... :.:; .... :) 

words 

Copper water stop complete in place. 

per cubic foot $ .......... • .. ................ . 

1. . 
per linear foot $ ...... ... . ... ... ... . .......... . 

per linear foot $ ..... .. �.��··········· 

. . ,,«>O per cubic foot $ ...... '. ........................ . 

rly C \, . () .,. .?POO _pounds· at. ..................... _..···········;;;,i�···· ·····--··';·r·· ····· ·: ($.:·····:·:·· · · ·::·······) per_ round ,c,.· � $ ..... _ .... •.��� .......... . 

47. 2" inside diameter pipe railing CO!'!ll:?.lete in place: • 
fJl1 t,n Cc;;'li,$ O• �, 

300 linear feet at ............................................................ .... ($ .......... ... ...... . . . .. ) per linear foot $ ..................... . . .. . ..... . 
words 

48. Cast iron pipe and special castings complete m 
place. 

: "Ur q , 0., 
800 000 pounds at... ........ · ............. ' ...................................... ($ ............... ......... ) per pound , -� 

49. Placing castings and metal work, not furnished by 
the contractor, in place in concrete. ·· . . ' . � 
30,000 pounds at .................................................... ............ ($ ........ . . . . . . . . . , ...... ) per poun? 

words 

( 1 6) 
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FORM · oF -CONTRACT 

THIS AGREEMENT, made and enter�d into _at The City of San Diego, County 'of San Diego, State 

. . . · · · · · r 1 of California, th1s ...... •·································-············day of..................... . ..................... , ....................... , 19 ........ , by and 
between THE CITY OF S�N DIEGO,. a municipal 'corporation in the County of San Diego, State · of 
California, the party of the first .part, by �nd through its Common Council, nereinafter sometimes designated 

as the City, and ........ �h ....... � .... � . . � .. :.�� .. .t� .. -.:-.·.-.'I! .... ; ............ JJY. ................................................................................ . 

!?arty of the second pat r, and hereinafter sometimes designat.ed as the Contractor, WITNESS ETH : 
ARTICLE I . That for and in consideration of the covenants and agreements hereinafter contained 

on the part of the City, and the sums of money hereinafter designated to be paid to the contractor by the 
City, in manner and form as hereinafter in attached specifications provided, the contractor hereby covenants 
and ag.rees to and with the City, to furnish a-11 labor, tools, appliances, equipment, plant and transportation, 
and any and all other expense necessary or incidental -to the performance of certain work hereinafter specified, 

and to build, erect, co,nstruct, complet� a�-d instal.L.!� .. � .... � ... �,!� ......... ���.�!!!�.�···�······! ...................... . 
• 111 anu cuitot or· 

in the County of San Diego, State of California, · being and as per Schedule ...................................... . .................... . 
all as more particularly and in detail set fort� in those certain plans and specifications filed in the office of 

the City Clerk of The City of San Diego on the ...................... day of .............. ! ..... �···ry.···························· ····· • 19 .. "" ... , 
"I ·1  UO\t C$ . ltl 1 ·• 

marked "Document No ....................................................... ," and endorsed ......................................................................... . 
t'O ' • :r ot l � ta" • ..}. l .. , oorw D ,, ··�Ji,,.· ,... . ........ ··························· ··································································································--

. . f 10 h d .d .£. . . . f 
10 

said .plans cons1stmg o ............................ s eets an sa1 spec1 1cattons cons1stmg o ................................................... . 
sheets .· true copies of the notice inviting bids, proposal of c,:ontractor, and plans and specifications are here
unto a�nexed marked "Exhibit A" by referenc·e thereto incorporated herein and made a part hereof as though 
in this paragraph fully set forth. 

ARTICLE II.  In consideration of the construction and completion of the work by the contractor herein 
undertaken, according to the tern:is of this contract, and the faithful performance of all the obligations and 
covenants by the contractor herem undertaken and agreed upon, the contractor shall be paid as is provided 
in the specifications attached hereto. 

ARTICLE III. The contractor hereby agrees that he. will be bound by each and every part of the plans 
and specifications, and do and cause to be done all of said-work and improvement as specified in the speci

fons and as shown upon the plans, as the same may be interpreted by the Hydraulic Engineer in Charge 
1

a
u�eau of Water Development of said Cit�. subject to approval by the Common Council. 

ARTICLE IV. No interest in this agreeme�t sh;i.11 be transferred by the_ Contractor to any other partv 
d ny such transfer shall cause annulment of this contract, so far as The City of San Diego is concernei 

.i:11 rlghts of action, however, for any breach of this contract are reserved to said City. 

ARTICLE V. The Contractor shall keep �armle�s and indem.nif)'. The City of San Diego, its officers and 
a ents, from all damage, c<;>st or .expe�se that anses or 1s set .up for mfn.ngement of patent rights of any one for 
u!e by The City of San Diego, its officers .or age�ts, of art�cles supplied by the Contractor under this con
tract, of which he is not patentee, or which he 1s not entitled to use or sell. 

ARTICLE VI. The Contract?r further agrees and covenants that n_either the Contractor, nor any sub- . 
contractor, doing work or performmg labor. pursuant to the terms of th1.s contra�t, ,v_ho dir,ects or controls 
the work of any laborer, workman or mechamc upon any of the work provided for 111 this contract to be done 

( 1 7 )  



·:·,· · 2!' 8 . .. ' . . , 

shall require or permit. an)'. su�h laborer, wor�f?an or mec�anic to labor more than eight (8) hours during 
any one calendar day, m v10lat1on of the prov1s10ns of Section 653c of the Penal Code of the State of Cali
.fornia ;  and that the Contractor �hall forfeit as a penalty to the City ten dollars ($10.00) for �ach laborer, 
wor

.
kman or mechanic · employed by the Contractor or by any subcontractor upon any of the work by this 

contract provided to be done, for each calendar day during which such laborer, workman or mechanic , is 
required or permitted to labor more than eight (8) hours in violation of the provisions of said Section of the 
Penal Code ;. a�d that the Contractor will not knowingly employ or cause or allow to be employed upon any 
of the work provided in this contract to be done by any alien, contrary to the provisions of the Public \Vorks 

, A.lien Employment Act of the State of California (Statutes of 1931, Chapter 398)' ;· and that the Contractcfr 
shall forfeit as a penalty to the City ten dollars ($10.00) for each alien knowingly employed upon any of the 
\\mrk. provided .in this contract to be done, by the Contractor or any subcontractor, contrary to the provisions 
of said statute, for each calendar day, or portion thereof, during which such alien is permitted or required to 
labor in violation thereof. . . . ' 

It  is further required, and the Contractor hereby expressly agrees that no labor other than citizens of The 
City of San Diego shall be employed on all construction ·work contemplated by· this contract. 

ARTICLE VII. The· Contract�r further agrees that in ·th� performa�ce 6£ th� �vork contemplate
.
cl by 

this contract, he will conform to and abide by all the requirements and provisions of the Charter of The 
City· of San Diego, and of the Public Wotoks Wage Rate Act of the State of California (Statutes of 1931 ,  
Chapter 397) ; and that not less than the prevailing rate ·of per diem wages hereinafter specified shall be paid 

to all laborers, workmen and mechanics employed by the Contractor, or any subcontractor; · in the performance ·of the work contemplated by this contract ; and ·that the contractor shall forfeit as a penalty to the City ten 
dollars ($10.00) for each laborer, workman or mechanic employed, for each calendar day, or portion thereof 
such laborer, workman or mechanic is.paid less than the following specified :rate for any ·wqrk .done unde; 
this contract by the contractor, or by any subcontractor : 

'Classification . . · . . · · · · Pei:- Diem Wage Classification .. · · · · Per Diem Wage 
Auto Mechanics ................... .................................... $6.40 Lathers ....... ........ ; ........... : ..... , ........... :.: .. ····;····,·········· '8.00 
Blacksmiths ......................... . .......................... .......... 6.40 Locomotive Engineers · . ." .................. : ..................... 7.50 
Blacksmith Helpers .......................... � ..................... 5.00 Locomotive Firemen· : .... .' .......... : ...... :.:· ..... : .............. 6.00 
Blade Men ·········· · ···························· ················ ········· S.OO
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040 Bricklayers .: ......... : ........... : .. : ....... :: ...... :.: .......... ......... 9.60 
Cableway Operators ........................ ...................... 8.00 . Mechanic Helpers ................................. ................. .. 5.00 
Caulkers ...... ,.: .... ;.:: ... ;:;.::.:;.:: . .  ; ...... ::::: .. ::.:.: .. : .. .  : .. '. .... 5.00 Mechanic Trouble •S.hooters ... :.: .... ,.:: ....... ............ , ·  6.00 
Carpenter Foremen ....... ....................... . . . . .............. 6.40 Mortar Men .......... ........... ......................................... $5.00 
Carpenters ............................. , ............................ , ..... 6.40 .Muckers, Tunnel. ···-····--·······--·-·--··--········ ····· ·· . 5.50 
Cement Finishers .................................................... 6.40 Plumbers ...................................... ............................ 8.00 
Clerks , .... , ............ , ........ , ........... : ....... : .... :................... 5.00 Pipe Layers ... ... . ... , .... ,,: ... : ......... ... . , · S 00 

§���::r��::if ;:;;"�;;• ••••: • • · ••··•••••••••••···••••·• i� 11:1::r:;••••• : .; :: :• • :, •••·•••••••·•••••·••••·• ••· •• � 1; 
Concrete Foremen .................................................... 5.00 Powdermen Helpers ............................... : ................ 5.00 
.Concrete Form Builders . ............ '.:.: ....................... 6.00 Pump Men ...................................................... , ........ , 5.00 
Concrete Spreaders .................................................. 5.00 Quarry Foremen .................................................... �. 7,00 
Concrete Tampers .................................................... 5.00 , Reinforcing Steel Foremen .................................... '7:00 
Concrete Mixermen ................................................ 7.20 , R�inforcing Steel Workers ··········;······,·····'··········· 6.45 

��i:: op�·�;t��·�··::::::: ::::::::::::::::::::::::::::::::::::::::::::::: �:68 :i��;;s ����.��� .. :::::::::::::::::::::::-:::::::::: ::::::::::::::::::::: �:� 
Derrick Operators .......................................... , ......... 6.00 Rigger Helpers ········ ····················'·····················-···· 6.00 
DinkeJ Operators ........ · .............................. .............. 6.00 ' Road Grader Operators .'. ........................................ 5.50 
Dragline Operators : ............ ; ...... : ........................... 6.00 Roofers ............................................... : ...... : ..... '. ......... •6.40 
Drilleri; ··· ··········· ················ ·· ····· ···.··············· ··· ············ 5.50 Sheet Metal Workers ..................................... -...... 6.80 
Drill Sharpen·ers ..... . .......... _. ............... ..................... 6.00 Shovel Operators ................... : ................. _. ........... : .. 8.00 
Electrkians ... : .. · ....... ............. : ................................. 8.00 Shovel Operators Underground ·····.·········_-··········: 8.80 
Electrician Helpers .................................................. 6.40 Shovel Cranesmen .................................... '. ............. 6.80 
Excavation Foremen ............... : .............................. 5.50 Shovel Cranesmen Underground ...................... ,. 7.60 
·Flunkeys , ........... : ....................................................... 5.00 Shovel Firemen .............................. , .. : ........•.............. 5.60 
General Foremen · ...................... : ............................. 7.00 Shovel Watchmen ................................ , ................... 5.0b 
Hodcarriers, Brick .......................................... , ....... 5;60 Shov'el Oilers ...................................... : ............ ......... S.00 
Hodcarriers, Plaster . . . ........................................... 7.20 Shovel Pit.men ..... . .... 5.00 
Hoist Oi;>eiators ...................................................... 6.00 Stone Setters ... . .... .............................................. 9.60 
Laborers, Com.man ............................................... .' 5.00 Stone Cutters ..................................... : ...................... 7.20 
Laborers, Skilled ...................................................... 5.50 Stone Derrickmen .................................................. 7.20 

( 18)  
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Classification Per Diem Wage 
Superintendents ............................................... : ........ 9.00 
Teamsters .................................................................. S.00 
Tractor Operators over SO H.P . .......................... 7.20 
Tractor Operators under SO H.P . ........................ 6.80 
Titnekeepers .............................................................. 5.00 
Trenching Machine Operators ............................ 6.00 
Truck Drivers under l S,500 pounds .................... 5.00 

Classification Per Diem Wage 
Truck Drivers over 15,500 pounds ................ · ....... 5.00 
Tunnel Foremen .......................................... ............ 7.00 
"\Vatchn1en ................................................................ S.00 
Welders ................... ................................................... 6.00 
Y arners ................................... ................................... 5.50 
Other classes not less than .......... : ......................... 5.00 

For over time work when the same is permitted by law, one and one-half times the foregoing rates. For 
work performed on Sundays and legal holidays as set forth in Section 10 of the Political Code of the State·of 
California, one and one-half times the above rates. 

ARTICLE VIII. It is mutually agreed between the parties hereto that in no case unauthorized by the 
Charter of The City of San Diego or the general laws in effect in said City, shall said City; or any depart
ment, board or officer thereof be liable for any portion of the contract price. 

IN WITNESS WHEREOF, this contract is executed by a majority of the members of the Common 
Council of The City of San Diego, under and pursuant to a resolution authorizing such execution, and the 
contractor has caused these presents to be executed, ... a'fl��c1t'a��ft'�M"!.'&'�e �l!'lfhttfr-�tr� • • (i 
by its proper officers, thereunto duly authorized, the day and year first hereinabove written. 

THE CITY OF SAN DIEGO. 

J oepl\ J ,. By ................................................................................................... . 

ATTEST : ................ •· ......... �el .. Ir• ........ , ........................................ . 

.............. �� ...... " .. • ... !1"······· ................................................ . 
Members of the Common Council. 

• 11, 

ATTEST : .-w···-···········-·

·

· ··························

· 
Contractor. 

(If executed by an individual or partnership contractor, appropriate changes shall be made in the last , 

preceding paragraph.) 
. UI •prll 

I hereby approve the form of the foregoing contract, this ...................... day 0£... ................................... , 19  ........ . .,, . . .. ,.. 
------------.............................................. . 

City Attorney of the City of San Diego. 

( 1 9) 
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FORM OR·FAITHFUL PERFORMANCE BOND · .- ,. · 
· KNOW ALL MEN BY THESE PRESENT�, That ;: ..... :: ....... :: .. : .. : ...... :.: ...... : .......... : ..... : .... : ......... : .... : .... :.: ..... : .... . 

I • •  • ■  • • • •  • ., • • • • • • • • • • 

....... : -·--------············· ...... ------------------ ------------------------.. ·····-............... ---- ' --..... --... ----- .----.. . -.......... --..... ......... ... - . ·----- .. .... .. ............. · ... � ........ . . . . , ·, . . 
·a:s.,principal, and .. _ ....................................................................... · · . '  ... · · .· .- ·. :·············· ..................... ··········· ······:· ..... . .... : ..... . 
a corporation organized and existing under and by virtue of the laws of the State of.. ............................. : ............. . 
as surety, are held and firmly bound uhto the· ·City of San Diego, a municipal i:orporatio'n in the County of 
San Diego, St�te of Califon;1ia, in the sµm of._. .. ,. ............ ,.�,·····.-···•·.····,·········:···,······.-·.•. ····,··········"·····,······,·'········ ····· Dollars 
: . . - . . . . .· . . ., .. . . . . 

.. ·.($i.: ... · ......... , ....... , .... ,: .. .'. ). (not less than seventy-five ·pei' t'ent. of e.stimated. contract price'.) ; . la\vful money of the 
United States of America, to be paid to The City of San DJeg·o, - for the -paymetlt of which, well · and tru.ly , to 
be. made, we qereby biqd ourselves, �ur heirs, .ac;lministrators, executors, .successors and assigns, jointly and 
s'everally, .fir.inly by these preifenfa . · . · . . . · . . . 

. · ' . 
· 

.. • . • . . ' . . , I • • , ' ' 

Signed by us and dated this ... ...... L ............ ........... day -0£.:. ... , .......... : .... : ... : ..... , ............. :.: ............................. , 19 ...... : .. 
: The condition of the above and foregoing obligation is such that whereas, the said principal has entered 
foto• the an·nexed contract with the City of San·J?iego to furnish all materials, a:1id all labor, tools, appli�nce·s, 
·tr'ansportation· and other expenses necessary .or mcidental to. the construction, completion and installation of 

··························:·
·
·········:·········:···········:·.-······················· · · ······· ·:······· · · ··in the Co�nty of San Dieg'o; St�te of Califor�ia, all 

as more pa�t_i�u.la�ly }��?, m detail �s��•".:n upon those certain plans and specifications filed in the office of the 

City Clerk of The City of San Diego on the .................... ............ day 0£... ........................................................... , 19 ........ , 
mar.ked . .Document No) ... ---··--·-··-·and .endorsed.:,.·, ..................................................................................... ; said 

plans consisting 0£.. .................... sheets, and said specifications consisting of ...................... sheets, copies of which 
p!an.s. atid . . me.c;.ifo;at,i_qn�.a.r� .attac;h�.<U.9 �.a,i\i .. c.oi;iJi:?-!=t .and made a part thereof as in said contrai:t provided ; 
and reference is hereby made to said contract and to said plans and specifications for a particular description 
of the work to be done. 
· · · . . N ow ... ihei-efore; 

.. 
if fne··said . . p'riricip'af'sli.alriaTtlifolly perform the said contract, then the above obligation 

to be void, otherwise to remain in full force and effect. 
· · · · . . Iii W"iTNESS

.
WHE1tEOF.;-fhe· ·sai'c

f 
pi-fri·c·ipa:J' an·d surety have caused these presents to be ex��

·
�:t�ci a�d 

their corporate names and_ seals to b� hereunto attached by their proper officers, thereunto· duly authorized, 
.the .day and.year first her�mabove. �ntten . . . . . . 

ATTEST : 

.. · · · . ·· .. ·. · · ..... · ·
• .. · · ·_ · ·. · ·. · ·. · · · · . .  · .... · ... · ...... · ......................... · ........ · ... ·. : i'! . ·:.; -�:i ; Principal. 

. . . B_y ................................................................................................... . 

···· ············ ······ ·······:::::::::·::···:····: ::·:::
··::::·:·::·::::::····:::::

··:··:::::::::::
· ················································································

.
·$�·��t;:······ 

ATTEST. � . .. .. - By ................................................................................................... . 

I f  executed by an individual or partnership contrac.tor, .. ap.prnpriate . . . changes. shall. . b.e .. made in. the last 
preceding paragrap?. . . . • . . ,. . , . . , . . . . . . 

, f h ' ( 't·h· .+. d th} ' · '·· ., •d..,y r· · · · · · 19 · I hereby approve the · form o t e w1 m ·non 1s ........... : .......... c1. o ······························:······· ·················, ...... . 

City Attorney of the'
. 
City 

.
of San Diego. 

··· 

. Approved by a majority · of the members of the C6rrim'on· Couhcil of The City 'of San ·mega·, California, 

this ........................................ day of .................................................................... , 19 ........ . 

·········· 
Members of the Common Co���;i:"°

···· 

' (20) 

' 

,,r 
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Kti0'7 'LL M?:JJ DY TH: �- ?f.;'" ?-?rt.. That H. ·, . ROill .. and 
r . ... COllliOL:...Y, as ,r inci al , and TIU- ;.s1:--rno?OLI'l' •t: c •£.U ALTY 
I �sur-. 'He: COY.? llY Oli' ur:. YORK , a t:ew York corporation ;  
COU::..1ff CI cl. C ",tt ULTY Il' .$UR 'l-iCE COll? !.Y, a No.w J&roey corpor tion ;  
l! -\J'':FORC 'ICC! t,EJ:r ;h� !ND£. vITY COliP '�;y, a Cormo et 1 cut 
corporat ion, ,md ;� AS$ '-Cm;�.:::rrs BOHD!l � �uD !:i.;U.R ·uc;: COIJ? NY, 
a : aasacbusett.s corporrtt1on, s ..:uret ies, are bold and f'in:ily 
boUDd unto tbe CITY OF J N DIFOO, a munici al .corporation in 
the County of ..>an Li ogo, st.ato or California; in the :mo or 
ONf J!ILLIOlJ !," Vrti :ItJllDRfD For:ry }Ur.:.. THOU ... ·1m S!i HtJNDnED 
;cvi.1;::y F'I V!: and ?.O/lOv ( l ,  749,675.00) • •  � ., . . .. .  • .. . . . . . . .  DOLL P ... • 
(not leas 1.han seventy-five per cent of -eatimatod contract 
pri ce ) • l <t.frf'ul cioney or the United ..:tate� or Amen ca. to be 
peid to tho c1ty or :an Jie�o , for the payment or hich> well 
and trUly to be m�de , �e hereby bind ourselves,  our heirs, 
administrators, oxecutors , suc coaoors end assigns, firmly by 
these presents, as follows �  

The .1;rincip�1l and TU£ t:.if,.1.ROWLIT }J C ·"SlJ \LTY nrun TC 
COLLJ? ·1 y OF 1;1,� YOfl; , as !>uroty, jointly and severally in the 
su or SEV : trn;cn:-D I • .• }'TY Nil,L THOU.> •) D THIR'i'Y o.:F.. and 25/100 
(�729,031 . 25) DO�L �RS , and no core; 

Tho princt;al and tho COUUERCI 'I.. C _$1:J J,LTY IN:UH ·.net COUP .NY . 
as ""uroty, jointly and sevor all:, 1n t.be sum or SEvtN lID?rDRED 
T'i'iEt,TY N1Il;;, THO'!�� 'llD TIDRTY OtiE and 25/100 (;729,031 . 25) DOLL ,fis • 
and no more ; 

Tho �r t.nclµel and the H .nrFOHD �cc1ona· >;ND !NvE!lNITY 
COJ!.JHJty, as ...uret,y, jointly and severally in tbe wm of ONE 
m.mORED FOPTT FtVE THOU.;; �ND -tGHT Htmtm D :tX ond 25/100 
( l4S,806-25 ) :po L , end no more; 

The ,r1nclpal c-nd tbe .UJ\SS ,CWJ:,rr;:s EONDIUG '.D I ,>UR l CE 
COPf ? ! , �$ -urety, Jointly and S8V0t'tll ly hl the SWll or ONE 
RUNVFl L, FORTY FIVE THOUS IND "'.!GHT llUUDREI; SIX and 25/100 
(il45 ,806.Z5) POLL r.$, ond no more . 

Signod by us end d�ted this 23 d y of pr11 l93t. 

i1le e-onditio11 ot the n.b-ovo and :forego-ins obl laat1 on l o  
oocb thot where s.- the said. ¥r1ncipo.1 h-:ts ntored 1nt..o the 
annexed contract with �he C1�y of 3an Di.ego �o furn1 h all 
Qa�e.r1�l8i -,nd al l labor, tools, appliances, trar1aport.fttlon 
end other ox�enoca neceso ry or 1nct�on�al

�to  the con truction. 
comple.tion and 1nutall$tior1 or tho E .. CAPl.1. m FtLJ- v...>!R o , 1 

Sl?ILL"' AY ,t,:.i .)\JTLt! ri'ORK:.i. 1.n t.be Co,\mt.y or San :.,i.ego. �t ato 
or caitforn1 , al l as oor pnrti cul rly and ln detail uh.own 
u on those certain 21ann and apoe1t1cntlons �lled ill tno 
orf1 ce or the Ci ty c1erk or The c1�y ot San Diogo on the St.b 
day o-r Febru ry l9ZL, m rkod tocu ont No. 2?4415 111d endorsed ottce invu.1ns blda; ea1d _pl ftnB conolatlu of 10 Gbeet.s. d said spec1fl ca lona consi sting of 104 sheets, e.opio or which plan$ d 6 •cit1o tlona ero at�aeh,d to said oontr ct and 



---·-

m!lde a par� thereof a� in oaid contract. provided ; and referenoo 
i s  hcroby made to said contr ct and �o said plans  and ap�oif1-
cat10tUJ for a partioulr..r ooacription of the nork to bo done. 

No , t.herefore _r Lf the sa1d l'r1ncl l �hl\ll fait.hfully 
porfor� the said contract, then t.he above obligation to be 
void, otb&rwise to remain in full rorco �nd efrect . 

The Oblicors herein oxprossly agree t-hat, for t.he purpose 
or llowint"; a Joint aet,1ou again� any or all or t.he , and for 
t.bat purpose only, tlis bond shall bt:t treated as tho joint end 
a&verol. t:w well as the several obl igations or each of the 
Obligors. 

IM iaTNF. . .;;s \1H£f14;,0F, the said J?rinoipal and zuroties have 
caused the::;e re-so.nts t.o be executed and their corporate nei:ies 
an� aeals to bo hereunto attached by �netr proper officere, 
thereunto duly outhori�ed. tho day and year first hcrotnabove 

ritten. 

Dy_ I, .E-e c2nnoi1x ___ _ 
Prtnei1>al 

4t torney in Fact. 

TH!:. !fET�OFot IT ; C • u TY INSUR - iCE 
co ·p �NY or NL,, 

By Jno. :;; Brqnp. 
J\t.. t.orney-tn-Fact surety 

By ,;mo 'f kUnn , . 
At tornoy-1n-F�c't -urety 

HAHTP01U.1 'CCI0£1iT :U'D INDElfNl'l'Y CJ NY 
(ST AL) 

CUroty 

H 5._, CHUSf.T'.i'S 00.,DIRO ! D UfiUn NCE 
COUF UY ( <JE r )  
By __ cmni<LD ... • .... a=o..,.).,-;;q-§m-1 .... �-· ll----.-----

.t �orney-Ul-Fao� -urety 

I hereby approve the form ot t.lie wit.bin l3ond th1 o �5t.h <lay 
or 1rr11 1952 



�-------------------• 

l\,Pproved by a majority o:f the members of the vommon counell 
ot the City or San Ci go, Col tforn1 a, this 25 day or Apri l  1932 . 

(SE. ti.L) -------------
_ . . A• Stabel Jr: . 

�embers or tho Common Council 



S? �TE or C"L!FOR!�! . )SS 
count.y of Los "llgeles) 

On this 23rd day or pr11 1n the year one Thousand Jane Hundred 
and thirty two before me , Irma C. Swain. a Notary Publ ic in and for 
the County of toa ��eles, .. tate of Californi a, reti1<iing therein , dUly 
eo.:im!ssioncd and sworn � personally appeared Jno�  r. Brunn knomi to me 

to be the peroon whose name 1 s  subscribed �o �he 
within instrument as the attorney in fact. ot 
COU.MEf,Ci tit. C�J 'U.,',�y IN ,;t,m ·1.cr. C0}1P �.NY ( a  Cor,porntion) 
and aakno ledged to me thot he subscribed the name 

(SF .�l,) ot sai d  COU!Jt�c! At. C �SU ALTY rruUf \?ICE C�f.liY, thereto 
aa surety and his omi name s at.torn,y in fa.ct .  

n t:tTN:ESS 7,H:RF0F , I have hereunto set my b!llld 
and arfixed my offi ci al seal at. my office 1n the said 
count.y of' Los �geles, the day and year in thi s c&rt1-
fi cate first above writton. 

... y cocmiesion 
expire!. Lee. l ,  

Irma. C.. S ain 
lotnry Public 1n and ror the County or �os ngcles 
California • 

l9Z� 

sr Tt Of C �L!10£U!! . )SS 
County or Los 1ngelos ) 

en thi s .eird day of t.pri l in the year Ono L'bousand 1•ino Hundred 
and t.b.irty two before me , Irma c. swain, a Notary Fubli c in and tor 
tbe county of Los 'ltgeleo • ..,t t.e of' Cal1f'orn1 �. r�ai�ins tberoin ,  duly 
cocmlssioned and sworn. porsoll'llly p eared Jno. "'• .a;.runn 1mo1m to mo 

to b the person whose name i s  aubscribo� to the within 
tnl9'trumont aa t.bo :tt..orney in r11et of TS:- . - ��OrOL!T 
C ,:-J iTY x.; .. ,ur ,!�C� C(j :? 'UY C·f :�:: YOTI'\ (a  C0ri)0rat.ion) 
end aci'Ulowlodged to me that he subscribed the name 
oi" said �or or"ltion t.heret.o as surety and bis own 
name ao t�orn�y 1n fact. 

(SL L) IN �tTl . .  s ,.! •• i o:r, ! have hereunto sat. my hand 
and a1't1xed my oft'1 c1 'll seal at my of'f'1ce 1n tho s i d  Gount.y ot I.os .ne;olos, the day and ye r 1 n  th1 s certttl cBt� first above wri tten. 

Ima c. .... in 
tiotary J?ubllc 1n cm.d tor tho 1,,;ount.y or Lot> ·ngelea 
Callt:orru a. 

·-;y cor:im1 �s1on 
19i3 expires �ec. l ,  



S'r t\TI OF C •,L 1:-or·.r f\ )SS 
COWJty of LOS ngelcs ) 

On tbi.3 23rd day of �pril in the yeor One ihousand tine Hundred 
and thirty two bofore oe , Irma Co  Swalll, a Hotat')' 
?Ublic in end for the County or Los 11ngeles, -tate 
of Cali forni!'t a residing therein, duly com:nissioned 
end S\'10rn, person lly appeared uonald B. GoldOl:litb 
known to oe to bo tbe porson rrhose name 1 G  sub
scribed to the ff1thin ins�nunent s the attorney in 
f1tct or 

( �r •\L) • .:.s !iC tH..iETT _$ DOl�DI:JC '\ND !l UR •fief. co·� "NY ( Cor-
poration) and nckno lodged to me that he subsoribcd 
the name or said C.ort-or tion thereto aa s11rety and 
hio own nru:io as attorney in r�ct. 

I : '7ITr;e� s f.'H!.:1 .OF• I h ve hereunto set :ny h nd 
and fi xed my otflci 1 se�1 �t my office \n the 
said <tounty of tos Ane:ele!. • t.be day and yo r tn thi s  
cert.U"1c:ite first etbove written. 

Irmo. c. !:wain 
Uotary Public in end for the County of :..os 

�y comm1ss1on �naelos, Californi a. 
expires Dec. 1 , 1933. 

ST Tf OF C LIFO?..,IA )!;S 
Cot1nty of Los • gcles ) 

On �hla 23rd d y of pril, 19�2 , betora me, OPAL OR s, a lota.ry 
i?ubl1c. in and £or the said County or Los aelea. -�ate 0£ ca11rorn1 
r s1d1n Utoro1n, duly co lssioned and eworn, per on l ly ���•red 

DJ C.{ · r • :,t · t. .. , k.nown to me to be the �t torney-1n
Fact, of the lI ·PTFJ!,r, "CCIDENi' , JD Il�DE;J;!TY CO!· • 

(SE'AL) tho corpor11t.1on that o�ocutod the within 1nstrum t 
�d ackno lodgod to e that ·h8 subscr1bod t.b n & 
of tbe HARTFO. L CCIDfil T i\ND INDB ·tTY CO · lY 
�hereto l!lld h1s own neme aa itornoy-ln-Faot . 

Opal Gro.V06 
liot!lry Public in d tor t.bo County of 
LOS goles, �allforni Bo 

y comm1ss10n Exp roe June 18, 1934 
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ID,0\7 � .. rn:l :BY 111: ;1• lRF :-2:.Nl'.� , 'Ibat R. i, o ROHL and 
? • E. COl1NO!.LY, as Principal , and TITT: CT:HO.?OLIT U C�U •L!'Y 
INSUR NCZ CO .P�?JY OF Jff. YOHK, a. New York corporAtlon ;  
cow F.Rcr L C ASU LTY nisu� ·Ne: COttPftUY, a Ne Jersey corporation;  
H ·.PTFOfD '\CCIDEm.:· \Ni., INDEWiITY co· 'llY, a ConnectiC".J.t corpora
t 1 on, and � �ss • CHO .... FTI � :aouo:rN G "lID :m �P \?!Cf. cor.rr, · 1;y, 
�assachusetts cor or�tion, as �re�ies, are held end firmly 
bound unto :;:-ru: CITY 0? .S i\? DIEGO, a municipal cor or it ion in 
t.he County of' sen D1ago, St.ate or Cal iforni " , in the sum of 
orn UILl.!Oll OUE HUM)!U D • '! XTY SI X THO'J , 11ND F�UT. nm=o�!7D FIFTY 
rui N0/100 OOLL �R (11 , 166, 450.00) . (not less than fifty per 

oent or est,i� tod contrect price) , l •ful money 0£ the United 
States of oeri ca, to be prid to lhe itty of �an �1es<> , for �ho 
pay-cent of bich ,  we. 11 end truly to be made, we boroby bind 
oursc1ve3, our heirs, admini strators, executors, successors and 
aosigno, f1rcly by �hese present s, as follons :  

Tho Principal and THE Ltil<0I-0LIT "� C �u "LTY n:�tJR ANCf. 
CC:.W HY vF l i:.:1 YOB}{ as .surety, Jointly and severally 1n t.he sum 
Of FOOH mnrt>RU; .rGHrv .�r X l'!JQ-;,:,., ·riD T ,EUTY end 85/l0J (..,486,020.85 ) 
tOLL 'R�, and no more ; 

The ?r inei1>!ll end tho COJ?J-IHC tL C f>U \L?Y !i1:.:.h �NC£ CO � 'NY, 
as .::.uret.y, Jolnt.ly and severo.l ly 1n the sum ot: lfOUR au:miUU) 
CIGH!Y �!X THOUS ll) .�'':llTY o.nd 85/100 ($486 ,020. 85) DOLLAn�"i, and 
no �ore ; 

The Prlnclpl\l and the HATTTFOBD CCIPi:i T ND !?JD• ITY 
ccr.&l' !SY, as �-urety, Jointly and severally 1n the sum of' t INEU 
!'r V  N THO'J:'  't") ': ,0 f!U1 Drff:.. l�P. end 17/100 ( $97, 204. 17) DOLL ns . 
and no m0-re; 

The i rlncipru. and tho -� t!;S 1CHU .. r,J: �·-5 BO.mI l .1 �f,D !H ..... 1R .. l('F. 
CO�P ?lY, as .,.uroty, Jointly and sevor11lly in tha sum of N!N�T'Y 
,�EVD! 1'H0Uf� t!10 if.O HUNDJUc.:D FOUH and 17/100 {�97 , 20� .rl)  DOL:. 'R�, 
and no more. 

-,1gned bJ us and d11ted tht o £� day of April 1932 . 

Th cond 1�1on or the above and roro olno obll�ation 1�  such 
t � horo, a, the uaid irinctpol b!lB entered in�o �bo nnexed 
con�roc� wi�h o �1�Y or sen ute£O �o rumieh ll mntortals. 
and 11 lebor, -tool • o.ppli nncos, tro.napona1.1on and other 
ox�cnsee n�ce8saf'l· or 1nc1d•nt.�l �o the con�truction, co pl tion 
end 1n:rt.nl.l t.lOJl or t.he !.. C �I'I N D Ul, S.l=ILL • \ND OUTLET Offi{S 
in �h �ounty ot San Di•bo , �tato o� �al1�orn1 . llll as more 
part.1culs.r y and in detai l ab1'1m upon t.boe• cert ln plC...'1 and 
apeci�1cA�iona r11ed ln �h• o�tlce or �h• Ct�y Clerk or s�id 
Tb• City or J Diego on the 8th day or February li¢2 , nar�ed 
Docw::sent ·o . 274410 ,md endorao4 No�lce 1nv1 i1n� bid$; said 
pltms eona1 ti of 10 6heets d said s_pecttic t1on a  cons1 s\1ng 
of 104 sheet ,  copies ot •bl�b plano and apeo1f1� ilons ar 



attached to said �ontrac� and made a part �hcroor as in said 
Contract irQvided ; P.nd rer-eronce i s  hereby cade to sai d contract 
and �o s5id plans and opoc1f1 cations ror a particular descrip
tion or the work to be done, 

rod , \lhoro110, the aforGGaid penal suo ot ONr.· l.iitLIOH ONE 
nm .r�:.r; SIXTY s::x i'HC\J ", ·JlD FOU!t JrvNDll!.J:; FIFTY '1�D N0/100 
( 1 , 168, 450.00) tOLL ,n�. being not le:.as thnn one•bnlf or the 
totnl amount payable by tt.e terms or- said contr-a.ot. , 1 e- int-onded 
and i s hereby made to inure to nnd for t,be use of any and all 
poroons, companioa or corpori'ltions who Ferform laoor on or 
furn1 sb. mnteri ,.ls to be used in t.he said wor!t. 

The Obligors heroin exfroooly ngr-ee tbe.t , tor· the purpose 
or nllowi.r.g a j oint ction <1gt1inst any or all Gf' them, and for 
th t purpose only, thi s  bo 1d shall be ·t.reat.&c. as the j o1nt and 
several as well aD the sevoral ob11gat1 ons of each of the 
Obligors. 

�cm , 'l'HEF.!::FO.Rt, mould t.he !.lbovo bounden Principal well 
and tn1ly ;ey or cause t.o bo paid all cl tms sgainat them for 
such laLor or materials, or either; or both, so perfor.:wd or 
furn1 sbed , as the ca e m�y be., then thi s obligation to be null 
and void; othenri so to be l!lld romain ill tull ror,e and effect 
end the came 1 c; bcroby expressly mnde t.o inure to the benefit. 
or eny end all persons who veri'orm labor upon or furni sh mater
i als to be used in tho work described 1n said �ntr ct . or in 
any r:iod1f1c .tlo1� thereof ; and rmy ancl all such por6ona ch'lll 
have end re sivcn right of actiOh to recover u� thi s  bend 
against �ho said irinc1p3l md uret.ies, or either of them, in 
any ult brought to toroclase ·mechani cs• liens. wh1ch m1\)' be 
filed by such persona. or ott.hor of t.beo. upon the pro;erty 
montion d 1n na.ld contrfl1:t. or ln a aoparato ::iui t. brou6}lt upon 
thi s bond, �d cay reoover 1n such actton or action*, t.ho value 
or tSUCh lebcr done or materi al s f'urn1.sned. or bo1.h. 1:.0 et.her 
with a reoson�ule �ttornsy • s  fc� to bo fixed by the �ourt . not 
excoed1ng, however , in the acgrogate or sn1d rocovoriao, the 
e.moun� of tbt bond us bove specified . 

IN IITNESS mtEREO?, the s i d  l'rin�ip�l and JUret ies have caused those prosantc to be executed nnd their corpor�t n &s and aeala to oo hereunto ttached by their proier off1c ro �horounto duly authori zed, the dft.Y Md year tirai hettl.nabove writ.ten. 

Rohl m,d T.  E. Conno lly, 

E. Connolly 
r1ncipal 

t t.ornoy 1n Feet 
rincip l 

THE U�""TROPOLIT CA':U Al.TY INSUR �c;i: 
CO lit OF Nli YORK. 

- -----

-



coi zfEfiC! L C �u tJ..,TY IHSvR UC.£ 
CO...:.E NY 

By Jno. 1' ._lllt,.;cu=n�n=-------
·ttornoy-1n-Faet Surety 

If '\?'?FORD •'.CCI DE? 'l' . r1 I!lDEUNlTY 
cot.r :iwy 

J;y: Di,c;k u._ur,xes 

,t.torney>-✓ln-Fact 

(SiAf.) 

surety 

U \SS;\Chl.lSE.TTS l30NI>Iri3 ND DlJUR UCE 
co·.!P �.NY 

( SE �) 
By U<>RS'!J.d :»11 9ol,d§!"ll1th 

\ttornoy-in-Faot Surety 

I hereby a_p�roved the f'orm or the it-hi.n Eond tbi e 25th day of 
Aprll. 19ic. 

City �ttorney of the �lty 0£ 
!:i an LI 1 ogo · 

ZS &I 

�pproved by a m  jor1ty of �he membors or tho Common counc1 1  or 
tho t1ty or -an Di ego. C 11forni o,  this 25 day of •prl l 1932. 

___ _.Jl,l:Or;.:;;::ift1.1::P;azb�l�,�R:.;itl�§6=2-. -· - -

---..AL..:�-----
![&_.::. trey 

• mbers of the l,Om:ion COU1lc1l 



ST \TF. OF C �IFOR:t! � )SS 
County of Los ,ngeles ) 

On t.his  �rd day of '\pr1 l in the year e Thousand t;ine Hundred 
and thirty two bef'ore mo, Inna c. ":' a n.  e Not.ary i-ublic in 6nd for 
the County or L<>l! "in6ole: , �-t to of Californi a, residing therein, 
duly eoomi6sioned snd sworn, pi,raonally apper...red 

-----·- Jno. l'• BcYr.:.m _________ _ 
known ·u> me to be the person uhoae name 1 s sub
scr1 bed t.o t.he wit,hin instrument as tbe ttorney 1n 
i't1ct or 

THE /ETR01'0LIT.;i C ��-U �L.TY r.i�ml\. l CE CO'"l? f.NY 
OP pi�; YORK ( a corp0r 11t1on) 

and ackno ilodged to me t.bat h.e =tscribed the ruune 
of said Corpornt.1.on t.hereto as surety and his own 
name as m.tornoy in .tact.. 

!I? ·.::TH!.�S ·,:H�EOF • '! have llereunt,o &e't ay h9tld 
ond affixed my offici al 3e�l at my ot�l ce in the 
said County of° Los "ngeles , the doy and year in this 
certifteate first above written. 

Irma '1 • :' a1n 

Uy CO:nm1saion 
-xpireo voe. 1 ,  1933 

?Jot ary l�bllc tn and for tho \..ounty of 
Los tngeles . Californi a 

.!:.:T •!f. OF C :LIF'OR?.! )SS 
county ot Lo... illgeles) 

Ou t.h1 s 

(SEAL) 

ZSrd day o{' April in t.ho year one .,1;bousand Nino Hundred 
thlrty two beroro me, !rm� c. . .. atn. t,ot. -rry 
�"'Ubli c  in 8lld for the �ounty of Los ·nseles. St t� 
of Cnlifarnl1, residins therein, duly comm1sa1onec 
alld s orn, �ersonally appenred Jno. i .  Brunn 
know to me t,o bo tho person •hose nmo i s  sub
sc-r-11:>ed to t.h w1th1n inot.rument a th att.orney 1n 
tact, or con !\CI L c�su ALTY IM..ll..fI� NC.l co ·p T 
(a  Corporation)  and ackno ledged to me that bo 
aubncrlbetd th D306 nt no.id co�· RCI AL C !JUt\LTY 
INSUn ·ct .. co >.h"Y t.-here-to as mu-et.y and bl s own 
n o as att.omoy 1n 1"' ct. 

D� I E s ·HERFOi'. ? h VO hcrounto :,et. rq bond 
and att'ix d � of't"l clal seal at � of'fico ln t.h• 
said County or Los nae1ec, tho cia,y and yeo.r in thi oor�l�lcnt.e £1rst. abov• rlt.t.cn. 

Ir a c. a1n 
11J Co i ssion ·xp1res 
Oec. 1 ,  1933 

Notary bl1 c  ln and tor th& Count7 of 
1.Qs :'\Jlgelea, Cal1forn1 • 



ST rr OF C LI'i'Offi,- )SS 
count.y or .L.os �gales ) 

On this t rd c!ly oi' tpr!l in the ye r One Thous nd Niu$ .,undred 
end thirty -two bofore ce. !roa c. Sffain, a · otsry Public in and tor 
tho County of Lo& �golos, �t4te of Californi a, residing therein. 
duly corm:iissioned and ooorn, pcrso11ru.ly appeared 

(S;I L )  

Donald • Ool<lam1t-h 

known t.o me t.o be t..he person Wboee nru::ie i s  aubscribed 
to the flit,hln inatr.went '1.!f t.be attorney in fact of' 

aeo1tchuset-ts �ndlng and Insurmce Coopony 

(a Cor.t'()r tiorl ) Md !!ciwO ledgod to me th11t be sub
seribed t.he n�e ot s id  "orpor�tion th roto as suret.y 
and his 0?'1n namo as a-ttornoy in fo.ct. 

IN ,.IT�, .  s m-JEhEor, ! have horeunto set my hmd 
and flf"f1xed C!JY o£ricial seal at oy orrico in the said 
county or Los , geles, the day und yerJ:r in this certi
f1o to first above written. 

Uy Comr.11ssion 
Expiros Cec. l ,  1933 

Irma C • •  ;.v; 1n 
Notary & bl1 c tn Mid for the Cou11ty or oo 

ngele , �oJ.ifornia 

ST ATE 01 C L!.i?ORI:I A ) :is 
county or Los soles ) 

On tb1 u 2�rd day of �pri l 19�2, borore cs, Opal Gr ves, a otary 
2Ubl1C in end ror the s�id County or Loa •ngeie3, t �• or ca.1.1�on:21 a, 

reo1d1ng �herein, duly co t sE l oned Bnd swoni, per-
sonally �ppe r•u Pxc · • r. , 1er..orm �Q �o be 

the 'l. t,ornoy .. in·FR.ct of tbo n •rTF'Ji .,, "CCIUl·. ;1: '.;v 
rnw HTTY COH� .A.J.Y, the Corpor�tion the.t executed the 
within instru;nont, , and cknowledged to me th �t. he 
subscribed tho nom � the HAil'IFORD ACClDE T D 
n,DEHfITV co ' ,\.NY thereto u..'ld hio own n e u 
�tornoy-in-Fnct. 

Opal Oravoo 
N-otory Public 1n and for tho Count.y 

or Los !,ngele�, st te of Cal1fomi 

� CoL'llmiaoion ' plror. Juno 18 , 1934. 
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FO:RM OF LABOR AND· MATERIALMEN'S BOND · .. · :  

21 1 

KNOW ALL MEN BY THESE PRESENTS, That .................. : ... : ..... : ....... : ... : ................... :.: ... : ... '. . . .  : ........... : . .  '. . .  

as principal, and .......................... ........................................... ................................................................................................... . 

. . ..................................................................................................................................................................................................................................................................................................................................................................... 

a cpporation oi:ganized and existing .under .and by virtue of the laws of the State of .......................................... , 
as surety, are held and firmly bound unto The City of San Oicgo, a municipal corporation in the �ounty of 

San Diego, St�t� of California, in the sum of ................ _. .. ,,. .......................................... .-..................................... D90a�s 

($ .............. .................. ) ,  (not less than fifty per cent of estimated contract price) , la\vful money of the United 

States of America, to be paid to The City of San Diego for the payment of which, well and truly to be made, 
y;-e hereby btnd ourselves, our heirs, administrators, executors, successors and assigns, jointly and seve_rally, 
firmly by these presents. · · · 

?igned by us and dated this .............................. day 0£... . .................................................... : ........................... , 19 ........ . 
The condition of the a�ove and foregoing obligation is· such that whereas, the said principal has entered 

into the annexed contract with The City of San Diego to furnish all materials, and all labor, tools, appliances, 
transportation and other expenses necessary on incidental to the construction, completion and installation 

of ··············································, ........................................................... in the County of San Diego, State of Calif.ornia, 
all as more particularly and in detail shown upon those certain plans and specifications filed iri the office of 

the City Clerk of said The City of San Diego on the ............. · ............... day of .................................•................ , 19 ...... ,., 

marked Document No ................................. , and endorsed .......................................................................................... ; said 

plans consisting of .......... _..·.-· · ···:············sheets and said specifications consisting of .......................... :·····sh.eets, copies 
of which plans and. spec1f.1cat10ns are attai.:hed to saiq contract and . made a part the.r�of .as m said Co�tract 
provided ; and reference ts hereby made to said contract and to said plans and spec1f1cat1ons for a particular 
description of the work to be done. 

And, whereas, the aforesaid penal sum of.............................. ........................................................................ Dollars 

($ ................................ ) ,  being not less than one-half of the total amount payable by the terms of said contract, 
· · t nded and is hereby made to inure to and for the use of any and all persons, companies or corporations is m e f · h · 1 b · h · ·d k who· perform la.bor on or urn1s rnateria s to e used m t e sa1 wor ' ;  

NOW, THEREFORE, should the above bounden principal well and truly pay or cause to be paid all 

claims against .......................................................................... for such labor or materials, or either, or both, so per-

£ d r furnished, as the case may be, then this obligation to be null and void ; otherwise to be and remain 
i�

r
�f1 f�rce and effect and the s.ame is h�reby expressly .made to inure to t?e be�efit .of any and all persons 

h f rm labor upon or furmsh materials to be used m the work described m said contract or in any w 0
d.f

�er 
t<?on thereof ; and any and all such persons shall have and are given a right of action to r�cover upon mo I ica I .d . . 1 d S . I f h . . b h th· b d ao-ainst the sa1 princ1pa an urety, or e1t 1er o t em. m any smt roug t to foreclose mechanics' 

1 . 
is on

h .ch
,:, 

may be filed by such persons, or either of them, upon the property mentioned in said contract 1 
1ens w I h . b cl d · h · · ' . ' parate suit brought upon t 1s on , an may recover in sue act10n or actions the value of such or m a se . . h d 1 h h . 

. I . bl ' ' . 
l b d e Or materials furms e , or )Ot , toget e1 wit 1 a reasona e attorney s fee to be fixed by the Court a or on · h f ·d · th f 11 · b d t dl·ng however, m t e aggregate o sa1 recoveries, e amount o t 1s on as above specified no excee , . 



2. 1 2  
IN WITNESS WHEREOF, the said ·principal and i\Urely have caused these presents to be executed and 

their corporate names and seals to be hereunto attached by their proper officers thereunto duly authorized, 
the d3:y __ ?.!!� y��!' -�ir_s_t -�-���ir:ia.���e __ �ri!��-":. . -:: . . . _ .. :: ! _1 _ .. 7 .' .• . � :: • 

Principal. 

ATT.�ST : BY· . ··············. · ·· .:·· . . .  ··· ·· . ·. ·. ·. :. ··. ··:·. ···· .. · .. . . . . ... . . ···· . · . .  ··· ·· . · . .  ····. 

........................... · ............ · ........... · ............. · ........ · ........... · .................... . 
Surety. 

ATTEST : By· : .... · .. · ............ · ... · .................. · .......................... · .:. ': ·-:· · ... · .. --· 

If e·xecuted ·by an individual or partnership contractor·, appropriate changes shall be i;nade .in ·the last 
preceding paragraph. 

. ·: . ··. 
I hereby approve the form of the within Bond this ...................... :.day nf ............... � ........................... , 19 ........ . -. . 

. . . ............................................................................................. ................................ City Attorney of the City of San Diego. 
· · .Approv�d ·by a majo_rity . of the members of the Common Cou'ncil of the Ci"ty ·of - Sai:i Diego, California', 

this ............. , .... ..... day of .......................................... , 19 ........ . 

. . ' ........................................................ .... .................................................................... 

. . .......................................... ..................... ............................................................................... 

...... � ... ......... .. . ................................................................ ............................... . ..................... . 
Members of the Common Council. . . 
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SPECIFICATIONS 

GENERAL CONDITIONS 

1. Form of Proposal and Signature.-The proposal shall be made on the form provided therefor and 
.shall be enclosed in a sealed envelope marked and addressed as required in the information for bidders. The 
bidder shall state in words and figures the unit prices or the specified sums, as the case may be, for which 
he proposes to supply the materials or machinery and perform the work required by these specifications. If 
the proposal is made by an individual it shall be signed with his full name, and his address shall be given ; 
if it is made by a firm it shall be signed with the copartnership name by a member of the firm, who shall 
also sign his own name, and the name and address of each member and the address of the firm shall be given ; 
and if it is made by a corporation, it shall be signed by an officer with the corporate name attested by the 
corporate seal, and the names, addresses and titles of all officers of the corporation and the address of the 
corporation shall be given. No telegraphic proposal or telegraphic modification of a proposal will be -
considered. 

2. Proposal.-Blank spaces in the proposal should be properly filled. The phraseology of the proposal 
must not be changed, and no additions should be made to the items mentioned therein. Unauthorized con
ditions , limitations, or provisos attached to a proposal will render it 'informal and may cause its rejection. 
Alterations by erasur� or interlineation must be explained or noted in the proposal over the signature of 
the bidder. I� the umt �rice and the total amount named by a bidder for any item do not agree,. the unit 
price alone w1l_l b� cons1dered as representing the bidder's intention. A bidder may withdraw his proposal 
before the exp1rat101_1 of the time during which proposals may be submitted, without prejudice to himself, 
by submitting a written request for its withdrawal to the officer who holds it. No proposals received after 
said time or at any place other than the place of opening as stated in the notice inviting bids will be con
sidered. Bidders, their representatives, and others interested, are invited to be present at the opening of 
proposals. The right is reserved to reject any or all proposals, to accept one part of a proposal and reject 
the other, and to waive technical defects, as the interest of the City of San Diego may require . 

3. Certified Check.-Each bidder shall submit with his proposal an unconditional certiiied check for 
the sum state_d in the Notic�. Inviting Bids, payable to the order of "The City Clerk ?.� tile City ?f �an 
Diego" (hereinafter styled (,ty Clerk) . Anv condition or limitation placed upon a cert1ued check will ren
der it informal and may result in the rejec-tion of the proposal under which such check is submitted . If 
tbe bidder to whom an award is made fails or refuses to execute the required contract and bond within 
the time specified in paragraph four, or such additional time as may be allowed by the engineer, the pro
ceeds of his check :hall become _subject to deposit in the Treasury of the City of Sa_n piego as moneys 

belonging to the C)tY of San Diego, the proceeds of said chec� being agreed upon as ltqu1dated damages to 
the City of San Diego on account of the delay in the execution of the contr3:ct and l_>ond an� the perform
ance of work thereunder, and the necessity of accepting a higher or less desirable btd resulb_ng from_ such 
failure or  refusal to exec_ute con�ract and bond as required. The check of the successfu_l bidder w1�l be 
returne d  after the execution ?f his co�tract and the approval of his bond on beha_lf of the City of San Diego ; 
and the checks of the other b1_dders will be returned at the expiration of forty-five days from the date of 
opening proposals, or sooner if contract is executed prior to that time. 

4 The Contract.-The bidder to whom award is made shall execute a written contract with the City 
of Sa� Diego and, if bonds are required, furnish good and approved bond� within ten_ days aft�r award of 

t t is made. The contract shall be made in the form adopted by the City of San Diego. This form may 
�on rac

mined at the offices of the City Clerk or copies will be furnished on request to parties proposing e 
;�

a 
If the bidder to whom award is made' fails to enter into contract as herein provided, the award will 

to 1 · 11 d and an award may be made to the next lowest responsible bidder, and such bidder shall fulfill e ann�i 
e
uiation embraced herei_n as if he were the party to '"'.h.om the first �ward �"'.as !11ade . . The 1:otice �ve:r 

b°ds information for bidders, proposal, general cond1bons, and detail spectf1cabons will be mcormvitmg . 1
th� contract. A corporation to which an award is made will be required, before the contract is 

f.or�red m uted to furnish evidence of its corporate existence and evidence that the officer signing the ma Y e
t
xec

d bo�d for the corporation is duly authorized to do so. contrac an 
S C tractor's Bonds.-Unless another sum is specified in the information for bidders, the contractor 

h 11 f �,
n
h a labor and materialmen's bond in an amount of not less than fifty per cent of the estimated s a u;nis
·ce lawful money of the United States of America, to be paid to the City of San Diego con

�?�trac
d 

prt 
n 'the payments by said contractor of all materials or supplies furnished in the performa�ce of 

hi
twne 

k
upo

ntracted to be done by the terms of said contract, and for any work or labor of any kind done t e wor co 
thereon. 

The contractor shall also furnish_ a faithful performance bon� in an amount not �ess than sev�!1ty-five 

per cent of the estimated contract price, lawful money of the United States of America, to be palG to the 

1( 23) 



City of San Diego, conditioned upon the fqithful performance, _by the contractor of all covenants and stipu
lations in the contract. 

If, during the continuance of the cont�act, �ny o.
f the ·sur:etie� die, or, in the opinion of the Common 

Council, are or _become irresponsible, the Comm<_:m Counc-il may require additional suff;cient sureties, ,yhich 
·Hie contractor shall furnish to the sat:isiaction o( said Common Council· within ti!·n ·c1.,:,,s ·after· notice, and 
·;11 default thereof the contract may be suspended hy the Common Council and the t;aterials purchased 
or the work completed as provided in paragraph 12. - · · 

_ 6. Transfers.-No inter�st in this agreement shall .be transferred to any other pa_rty, aod any �uc'h 
transfer shall cause annulment of �he contract so far, as the City of San Diego is concerned ; all rights of 
:action, _however, for. breach of this contract are reser;ved to the <;:ity of S�n Diego. 
'. : 7: Engineer.-The word "Engi�ecr" used in. the_se specifications or in the contract means the Hydraulic 
-�n�inee� in Ch_arge Bureau of V:' ater Developme_nt of the City of San Diego. He will be rep:esented by 
-assistants _and inspectors . c1:uth?nzed to ac� for him. On al� questions concerning the acceptab1hty of mate-
rial, ma�hmery, the class1f1cation of mat�nal! the execution of the work, conflicting interests of COJ?,tractors 
per.forming related wor�, and the determm�t_10n of co:;ts, the decision of the said engineer shall be final, and 
9inding upon both parties. · . 

. · 8: · Contractor.-!he �ord "Contractor" used in these specifications or in the contract, means the per
•_son, _firm; or corporation with whom t�e. contract is made by the City of San Diego. The contractor shall at 
;:i-1t: times_·be r�presented on t�e works m person or by a foreman or duly designated agent. Instructions and 
g1forniation g1:ven by the engmeer to the contractor's foreman or agent on the work shall be considered as 

-h.avirig bee_n _g1yen to th� �o_ntr�ctor. �hen two or more contractors are engaged on installation or constiu_c
t10n work m the same v1c1mty the engmeer shall be -authorized to direct the order manner and rate m 
which each' shall conduct his work so far as it affects other contractors. . · ' . 
· :  ?· · · Samples o� Specimens.-The cont�a�tor shal(�ub�i't sall).ple� or specimens of such materiai to be 
furnished or used m the.work as the engineer may require. . . 
.. , -10. _Materials · and Workmanship.-All materials must_ be of the specified quality and equal to approv:ed 
- samples- _if sa11;1ples ha:ve)een ·submitted. All work shall be done and completed in a thorough, workmanlike 
.manner, notwithstanding any omission from these specificatio� or the drawings, and it shall be the �uty 
qf the contract?r to �all the engineer's attention to apparent. errors or omissions and request instructions 
bef?r� procee�mg_ with t�e work. The engineer may by appropriate instructions correct err<?rs and s��ply 
om1s_s�ons_, which inst�uct10ns shall be as binding upon the contractor . as . though contained 11_1 the or�ginal 
$pec1£ications or drawings. AH materials furnished and all work done must be satisfactory to the engmeer. 
Wor�, material, or machinery not in accordance with these specifications, in the opinion of the engineer, 
shall be made to conform thereto. Unsatisfactory material will be rejected, and, if, so ordered by the en
gineer, shall, at the contractor's expense, be immedia�ely removed from the vicinity - of the work. 

. 
·1 1. Delays·.-!£ any delay·-is caused the contractor by specific orders �f the - engineer to stop ""?rk; o·r 

·by the performance of extra work ordered by the engineer, or by the failure of the qty of San D!�go to 
provide �aterial! or necessary instructions for carrying . on the work, or to provide the neces_sary nght ?f 
war, or site for installation, or by unforeseen �aus·es �eyond the control of t_he cont�actor! such delay w!lll 
-ent1tl_e t�e contractor !o an equivalent extension of tl_me, excert as otherwise provided 1_n paragraph 28. 
·Apphcation for extension of time must be approved by the engmeer and shall .be accompanied by the form:al 
consent of the sureties, but · an extension of time, whf:!ther with or without such consent, shall not release 
the. sureties from their obligations, which shall remain in full fore� u�til the discharge of the. contra�t. �f 
delays from any of the above-mentioned causes occur after the .exp1rat1on of the contract ,penod no liqui
dated damages shall accrue for. a period equivalent. to such delay. 
. 12. Suspens�on of Cont�act . ..:.....If the contractor fails to heg-in the delivery of the material, or to com
mence work as provided -in the contract, or fails to make delivery of mater-ial promp�ly as or�e�ed, or 1:o 
maintain the rate of delivery of·material or progress of .the work in such (na_nner �s �n the op�n�on of the 

-engineer "\-Vill insure a fu_ll compliance with the conti:a�t withrn the time l�m1t,- ?r tf m_ the opinion- of _the 
engineer th� con�ractor 1s not carrying out t�e pr�v1�1ons of t�� co�tract 111 their_ true intent an� meanu�g, 
written notice w1)1 be served on him to provide w1th1n a spec1f1ed time for a s�t1sfacto�y comph�nce with 
the contract, and if he neglects or refuses to comply with su�h notice the engineer may with the w�itte� co_n
sent of the Common �ouncil suspend the operatio_n of ail or any' part of the contract, or �e t?ay 111• hi_s dis
cretion after sue� . notice perform _any part of the work or purchase any Of all of the ma tenal mcl�ded m the 
contract ·or r�qq1red foi: th� completiqn thereof wittiout suspe!1ding the contract. UJ?on suspension �£ C!)n
tract the ertgmeer may m his discretion take possession of all ot any part of the machmery, tool�, appliances, 
animals, materials, and supplies used in the work covered by the contract or that have been_ dehve;ed by O"r 
on account of the �ontractor for use in connection therewith, and the same maJ be .used either direct_ly by 
tne City of San Diego or by ,ethtc·parties- for it, in the- completion of the- work suspended ;  or the City -.0£ 
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San Diego may employ other parties to perform the work, or may substitute other machinery or materials, 
purchase the material contracted for in such manner as it may deem proper, or hire such force and buy such 
machinery tools, appliances, animals, materials and supplies at the contractor's expense as may be necessary 
for the pr�per conduct and completi<;>n of the work. A r,y cost to the City of San Diego in excess of the con
tract price arising from the suspension of the c�ntract, or fr�m work performed or purchases made by · the 
City of San Dieg? either before or after suspension,. and r�quire� on account of the fail�re of the contractor 
to comply with his contract or the ?rders of the engmeer issued 111 pursuance thereof, will be charged to the 
contractor and his sureties, who shall be liable therefor. A special lien to secure the claims of the City of 
San Diego in the even� of suspensi?n of th<: con.tract is hereby created against any property of the contractor 
taken into the possess10n of the City of �an Diego under the terms hereof, and such lien may be enforced 
by a sale of such property und�r the direction of the Common Council of the City of San Diego, and the pro
·ceeds of the sale, after deductmg all expenses thereof, and connected therewith, shall be credited to the 
contractor. If the net_ credits shall be in exce�s of the claims of the City of San Diego against the contractor 
the balance will be paid to the _coi:itractor or l�1s legal �epresentatives. If, ini the ·opinion of the engineer, an 
e mergency exists for the furmshmg of certam material or the p·erformance of 'certain work in order to· insure 
compliance with the terms of t�e co�tract and if the contractor fails to furnish such material or to perform 
such work within a reasonable time fixe_d by written notice from the engineer to the contractor, then the 
engineer shal! have �he power to furn1�h such material or to perform such work at the expense of the con
tractor and his sureties, �ho shal_l be hable therefor. 1 In the determination of the question whether there 
has been such non-compliance with tl:e contract as to warrant its suspension or the furnishing of material 
or the performance of work by the City of San Diego as herein provided, the decision of the engineer shall 
be final and bindi�g upon both parties. Suspension of the contract, or any part thereof, shall operate only 
to terminate the right of the_ c_ontractor to proceed with the work covered by the contract or the suspended 
portions thereo�. The prov1s10ns of the contract permitting t_he City of San Diego to make changes and to 
inake proper adjustment of acounts to cover any increase or decrease of cost on account of such changes, and 
all other stipulations of the c�ntract except those giving the contractor the right to proceed with work on the 
items covered by the suspension, shall be and remain in full force and effect after such suspension and until 
the contract shall have been completed and final payment or final adjustment of accounts made . 

13 .  Changes.-The . engineer may, without notice to the sureties on the contractor'.s bonds; make 
ch�nges ; ( a) in the designs or material or n:achine�y � _(b) in the plans_ for installa�ion or c?n�truction ; ( c)_ in 
quantities or character of �h.e w_ork or material required. The changes 111 plans for 111stallat1011 or constrnct1on 
may also include (a) mod1�1c�tlons of shapes. and dimensions of canals, dams and other structures and �xca
vations therefor ; (b) the sh1ftmg of locations to suit conditions disclosed as work progresses. No changes 
affecting the cost in excess of $1,000 will be made by the engineer without the approval of the Common 
Council. If such changes result in an increase or decrease of cost • to the contractor, the engineer will 
make such additions or deductions on account thereof as he may deem reasonable and proper, and such 
action thereon, subj�ct to appro�al by the Com_mon Council, shall be final. Extra work or material shall be 
·charged for as herem�fter provided. 

i4. Extra Work or Material.-In connection with the work covered by this contract, th� �ng�neer may, 
at any time during the progress of the work, order work or material not covered by the spec1fications. Such 
w.ork or material will be cla�sed �s: extra work and will be ·ordered in writing. N_o extra_ wo:k of ma�erial will 
be paid for unless ordere� m wr!tmg by the engine.er. No extra work or m_aterial costmg m excess �f $ 1 .000 

·n b ordered by the engmeer without the approval of  the Common Council. Extra work or material shall 
:: ch:rged for at actual necessary cost, as determi_ned_ by the engi_ne�r, pluss fifteen !?er cent for pr?fit, 

• tendence and general expenses. The actual necessary cost will mclude all expenditures for materials, superin " · "F . 1 f 1 p f d M . 1 ' " b d d "W k 1 b dditional premiums on a1t 1 u er ormance" and "Labor an atena men s on s, an on or ·-a 0
�• Compensation and Indemnity Insurance," and supplies furnished by the contractor, and in connectio·n m�i \h manufacture of. machinery a reasonable allowance for the use of shop and field equipment where wit . d

e 
but will in no case include any allowance for office expenses, general superintendence .or other require ' A I d f h h h I II t . ·t· l . f 1• 1 xpenses. t t 1e en o eac mont t e contractor s 1a presen m wri mg. any c auns or extra wor" gen

r:m:d during that �ont� ·and extra material delivered during that_ month_ an�, when. requested_ by the per .0 
shall furnish 1tem1zed statement of the cost and shall permit exammatton of accounts, bills, and engiieer, 
relating thereto. No such claim will be allowed which is not presented to the engineer in writipg 

v�
u
�. e

�i1irty days after the close of the c�lendar month, during �vhich the extra _ work_ or material c_overed 
b
wit 111

h !aim is alleged to have been furnished, and ahy s·uch claim not so presented will be deemed to have y sue c t t . . 
been waived by the con rac or. . 

15  Delays-No Extra Compensa�ion.-:---'�he _contractor shall_ rec;eiv� no compensa�ion for detays or 
hinder;nces to the work excep

h
t, 

i�f
n m ilie

h
J u�&"meni t th�_engmeer, d��ect and una:701dable �xtra cost_ to 

the contractor is  caused by t
11

e . a1 ur
W
e 

1
o t e 

h
1ty 

t
o an 1ego �o P:ov

1
1 _e ne

d
cessa�y mf?rmation, material. 

. h f y or site for insta ation. 1en sue ex ra compensation 1s c a1me a wntten itemized statement 
;��ti:; f;�h' in detail the amount thereof shall be presented by the_ con,tract�r not lat_er th�n thirty days 
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a'f,ter the:dose of the calendar month during which extra cost is claimed to have been incurred: Uri less so 
•presented the claim shall be deemed to have been waived. Any such claim, if found correct, will be approve.cl 
and the amount found due as actual extra cost will be covered by the next estimate thereafter paid under the 
contract. The decision of the engineer whether extra cost has been incurred and the amount thereof, subject 
·to approval by the Common Council, shall be final. · · 

• • I 
. 1 5½. Arbitration.-In the event that 1he City of San Diego at any time shall for any cause or reason, 
•not occasioned by or due to the fault of the contractor, be forced or compelled to i:equire a complete suspen
sio11 of the work, and _the City and the Contractor can·not reach an agreement as to what, if any, additional 
compensation the · contractor may be entitled to receive, by· virtue of said suspension, in excess of the contract 
·earnino-s accrued to the date of said suspension, then the question as to whether or not the contractor is 
entitled to such additional compensation, together with the rate or total amount thereof, as the case may be, 
shall, as soon as the probable duration of said suspension can de determined, but in any case where the sus
pension shall have continued for thirty days, be suJ?mitted to arbitration in the following manner : A 13oard 
of nine arbitrators shall be chosen. The City and the contractor shall each, upon fi Ye days' written notice to 
the other, appoint three arbitrators, and the six so appointed shall agree upon and select three additional 
.arbitrators. The concu�rence of. six . of said arbitrators shall be necessary to an award. Excep.t as herein 
.othe�wise provided, the provisions of Part III,  Title X of the Code of Civil Procedure of the State of Cali
fornia shall be applicable to the arbitration proceedings, and shall govern and control the rights of the parties. 

· 16. Changes at C_ontr�c�or's Re9uest.-If the contr�ctor, �n account of conditions developing during the 
progress of the work, fmds 1t 1mpract1cable to comply strictly with these specificatitons and applies in writing 
for a· m�dification of requiremen_ts o_r of meth�d_s of wor�, such c�ange may be authorized by the engineer if 
_not detrimental to the work and 1f without ad?1tional cost to the City of San Diego. 

17. Inspection.-All materials furnished and work done undei: this contract will be subject to rigid 
inspection. The contractor_ shall !urnish withou_t cost to _the City o_f San Dieg� complete facilitir_s

_, 
includin_g 

the.necessary lab<?r for the 111spect1on of all material and workmanship. The engmeer, or his authqrized agen_t, 
shall have at. all times access to all parts of the shop where such material under his inspection is being manu
factured . . "Y" ork or mate�ial that does not conform to the specifications, although accepted through over�ight 
or otherwise, may be reJected at any state of the work. Whenever the contractor on installation or construc
tion •is· permitted cir directed to do night work or to vary the period during which work is carried on each day, 
he shall give the engineer due notice so that inspection may be provided. Such ·work shall be done without 
extra compensation and under regulations to be furnished in writing by the engineer. 

'• . . 

• 18. Contractor's Financial Obligations.-The contractor· shall promptly -make payments to all persons 
·supplying la�or and materials · in the execution of the contract, and a condition to this effect shall be 
incorporated m the contractor's bond. · 

· i 19. Experie�ce.-Bidders, if 1required, shall present satisfactory ev.idence as . to their responsibility �np 
that they are fully prepared with necessary capital, machinery and material to begin the work promptly and 
to conduct it as required by these specifications. 

20. Specifications and Drawings.-The . contr�ctor shall keep on the w.ork a copy of the specification� 
and �rawi�g_s ai:id shall at all times give the engine.er access thereto. Any drawings or pla�s liste? in the 
detail spec1f1cat1ons shall be regarded as part thereof and of the contract. Anything mentioned m the�e 
specifications and not shown on the drawings or shown on the drawings and not mentioned in these sp�ci
fications shall be of like effect as though shown or mentioned in both. The enginel!r will furnish from time 
to time such detail drawings, plans, profiles, and information as he may consider necessary for the contra.ctor's 
guidance, unless otherwise provided in the proposal, agreement or detail specifications. 

21. . Local Conditions.-Bidders shall satisfy themselves as to local conditions affecting the work, and 
no information derived from the maps, plans, specifications, profiles, or drawings, or from th� engineer or his 
assistants, will r_elieve the contractor from any risk or from fulfilling all of t�e �erms _of his_ co��ract: _The 
accm;�cy of the .mte�pretation of the facts disclosed by borings or other prehmmary (��es�1gat!ons ts f?-Ot 
guarantee� .. Each b1qder or his representative should visit the site of the work and fam1hanze himself with 
·tocal conditions. 

: 22. Data T� �e Furnished .. By The Contractor.-The contractor shall furnish the engineer_ reasonable 
facilities for obtammg such information as he may de�ire respecting the character of the mate�ia�s and the 
progress and manner of the wo�k, including all information . necessary to determine its_ cost, such as the 
.11.umber of men employed, their pay, the time during which they worked on the yan0us classes_ of· con
struction, etc. �he cont�actor . shall also furnish the engineer copies �f all �nvo1ces for materi�ls �nd 
_sppplies , a�d- cop_ies of freight bills on all machinery, materials, and supp hes, shipped to or from th� proJect 

-in cqnnect_10n :Y'1th the work under the contract. 
· . 

23. Restrictions on Disposition of Plant, Etc.-The contractor shall not make any disposition of the 
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·plant, machinery, tools, appliances, supplies, materials, or animals used on or in connection with the work, 
either by sale, conveyance, or incumbrance, inconsistent with the special lien of the City of San Diego 
expressly created by_ this contract. 

. 
·
. 24. Damages.-The contractor will be held resppnsible for and required to make good, at his own 

expense a,ll damage to person or property caused by carelessness or neglect on the part of the contractor 
�r subc�ntractor, or the agents or employees of either, during the progress of the work and until its final 
acceptance. 

25. Character of Workmen.-The contractor shall not allow his agents or employees, his subcontractors, 
or any agent br employee thereof to trespass on premises or ·Jands in the vicinity of the work. None but 
'skilled foreman and workmen shall be employed on �ork requiring special qualifications, and when required 
by the eng:ineer, the contractor _shall dis�harg: any person who com�its tr�sp�ss or is in the <?Pinion of the 
eno-ineer disorderly, dangerous, 111subord111ate, 111competent, or otherwise obJect1onable. Such discharge shall 
not be the basis of any claim for compensation or damages against the City of San Diego or an1 of its officers. 

26: Staking Out Work.-The work to be done will be staked out for the contractor who shall without 
cost t6 th� City of San Diego provide such material and give such assistance as may be required by the 
enginee�. 

27. Methods and Appliances.-The methods and appliances adopted by the contractor shall be such as 
will, in the opinion ?f the e!1gineer, secure a satisfactory quality of work and will- enable the contractor to 
complete the work 111 the time agreed upon. If at any time the methods and appliances appear inadequate, 
the engineer may order the contractor to improve their character or efficiency, and the contractor shall con
form to such order, but failu_re of _the _engineer to order such improvement of methods or efficiency will not 
relieve the contractor from his obligation to perform satisfactory work and to fipish it in the time agreed upon. 

28. Climatic· C<?ndit�ons.-!�e engineer may order the contractor to suspend any work that may be sub
ject to damag_e _b?°' chm�hc _cond,tio�s._ When delay is caused by an order to suspencl work given on account of 
'climatic conditions which, 111 the op101on of the engineer could have been reasonably foreseen, the contractor 
will not be entitled to any extension of time on account of such order. · 

. .  
. ·29. Quantities an� Unit Prices.-The quantities noted i n  the schedule of pro.posal -are -estimates for com
paring bids, and no claim shall be made against the City of San Diego for excess or deficiency therein, actual 
or relative. Payment at the prices agreed upon will be in full for the completed work and ,vill . cover materials, 
supplies, labor, tools, m�chiner)'.",_and all other expenditures incidental to satisfactory compliance with the 
contract, unless otherwise spec1f1cal!y provided. 

30. Removal and Rebuilding of Defective Work.-The contractor shall remove and rebuild at his own 
expense any part of the work that has been improperly executed, even though it has been included ii} the 
monthly estimates. If he refuses or neglects to replace such defective w?rk, it ':Ilay be repla_ced by the City 
of San Diego at the expense of the- contractor, and the contractor and his sureties shall �e liable therefor. 

. . 
31 . Protection of Work and Cleaning Up.-The contractor shall be responsible for any material furn

ished him and for the care of all work until its completion and final acceptance, and he shall 2t his own 
ex ense replace damaged or lost material and repair damaged parts of the work, or the same· may be done 
·at Phis expense by the City of San Diego, and the contractor and his sureties shall be liable therefor. He 
sh 11 take all risks from floods .and casualties and shall make no charge for detention from such causes. 
H: may, however, be allow�d. a reasonable extension of time on account o� �u�h detention, subject to the 

d'tions hereinbefore spec1f1ed. The contractor shall remove from the v1c1111ty of the completed work c�n 
1
' 

nt buildings, rubbish, unused material, concrete forms, etc., belonging to him or used under his 
�- P :- d during construction, and in the event of his failure to do so the same may be removed by the City 

0
;r;��o 

Diego at the expense of the contractor, and the contractor and �is sureties shall be liable therefor. 

32 Roads and Fences.-Streets and roads subject to interference from the work covered by this con
tract shall be kept open, and the fences subject to interference shall be kept up by the contractor until the 
work is finished. 

33 Bench Marks and Survey Stakes.-Bench marks an� survey stakes shall be preserved by the con
t t 

· 
and in case of their destruction or removal by him or his employees, they will be replaced by the rac_ or, 
at the contractor's expense. and the contractor and his sureties shall be liabe therefor eng111eer 

34 Right of Way.-The right of way for the works to be constructed under this contract will be 
provid�d by the City of San Diego. 

35_ Sanitation:-The engineer _may establish sanit_ary and police rules and regulations for all forces 
employed under this contract, and if the contractor fails to enforce these rules the engineer may enforce 
them at the expense of the contractor. 
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; . ,· 36. Subcontractors.-The• contractor shall . no.t s1.1bcontmct in e:?(cess o_f. 20%· of -the. tot�! . amoui:i.t 0£: ,the 
contract, excep� fuy express permissioq :in writing o.f the Eng· ineer:. The. contractor· shall advise �h� Engineer in 
advance and in detail of all portions of the work that h'e contemplates subcqntrac_ting:: The contractor -stiall 
also furnish the City of San Dieg-o the ,name and, addre.,ss of e.ach subcontractor. contracting directly wit� him, 
it9g•�t.h�r _with .a _statement shgvnng the· _chara�ter 'a'n1 l�ca'ti?n of _ _ ,vork, time limit; if_ �ny 1 

··and amo1:1�t _of 
�oney involved m :each subcontr·a.�_t. : �ach �ubcontrac_t s_ha:11 con_tam a · r�fere1�c� to the agreement betwe_en 
The City of San Diego and the pnnc1pal ·contractor, and the terms of that agreement and all parts thereof 
shall be made a part of such subcontract insofar as ap-plicable to the work covered thereby. Each sub-contract 
shall provide for its annulment at the order 9f the engineer. if, in his opinion, the. subcontract9r fails to 
:<;otnply with the requirements .of the princip�l contract. in so far as the •same may be applicable �o _ his work, 
:and all work or material furnished by <!-. s1,1bcontractor. shall be -guaranteed by the contractor and the City of 
·.san Diego wil l . hold th� contractor: respon.sible therefor. . . . . . . ' ' .. � 

- · , ·37_ Infringement of Patents.-The __ con�ra:ctor shall ' ho_ld and save the City of San Diego, its offic�rs, 
·agtints,' servants and employees har-mless from an·d �gains� all an� e-very dem�nd; or. demands! of any nat�re 
or krnd for or oQ. ,account of the ·use <;>f any: p�tente� 1n.v�ntion, article, 9r appliance� 111cluded 111 the m�tenal 
,qr suppl_ies her�by agre!!.d to be .forn_1s�ed: 13nde� -th!s icon tract, and-should the <,,ontracto.r; his.agents, servants, 
or employees, or any of them, be en10111ed from furnishing or using any invention, article, material, ,or appli.
anc,e supP.!ied. or requi�ed to be . supp

_
li�d ?r used under thi;; contract, the contractor shall promptly suqstitute 

otl:ier arti�tes, materials, o_r _appliances 111 heu thereof, of _equal efficiency, ecjua:1ity, frnish; suitability anq mar
·ket' value, and satisfactory 111 al� · respects to t��1engineer. '=Or' in the event that · the ·engiheer elects, 'in lieu oi 
such substitution, to have supplied; and to reta1rt and u·s�, ·any' such invention, article, material or appliance, 
·as mhy by this �on.tract �e _required to be .s�pplied, hi lh'at event• the ·contractor sha\l pay s�ch royalties and ··secure· su·ch vahd licenses as-m�y be reqms1te and nec·essary to enable the City- of San Diego, its officers, 
·agents, serv:ints ahd e�ployees, or ·�ny of them, -to us'e • such; invenfron, article. material, or appliance with
out being d1:'turbed or m any, way mterefere9 with by any Proceeding in law or equity on. account thereof. 
Should. the. contractor n7glect or refuse promptly to make the substitution herein before required, or to .p�y 
.such .royalt_ie$ ·anc\ _secure such license!? as may b.e, .ne.c.essary and requisite £qr the purpose afore�aid, then . in 
tha·t eve·nt the engmeer shall have the rj�,ht to make such substi�ution, or the City· of Sari Diego . may P,a.y 
such royalties and sec�re such licenses 'and charge' 'ti1

e· cost thereof against any money due the contractor 
fi'om the ·City of San Drngo, or recover ,the amount thereof from him ·and. his, 'sureties notw'ithstanding final 
payment under·this' ·c·�ntra-ct _may have b.een. made: ·The provisions .of this paragraph do not apply t� article� 
iifhith the"contractor 1s reqmred to manufactUTe' or fumisb• in accordance with detail drawings furnished by 
the City of San Diego included in this- contract .. -They shall apply, however, where such drawings and the 
specifications cover only the type of device without restriction ·as to · details. · 

, :  ::' 38. W·or-kmen's Compensation and Indemnity Insurance . ..:....:The contractor 'shall furnish the City 10£ San 
Diego with _a certifi�at�. _of • the insura�ce -carrier with w,hom said con�racfor is �arrying_a_pol!cy o� insurance, 
·acknowledgmg full hab1hty, and ctover-mg all employ�es •t;£>nnected with ·1:he •work specified 111 this contract, 
and insuring said contractor· against lbss or liabili-ty by r.eason · of the Workmen's · C0mpensaticm- Insurance 
and Safety Act of 1917, said certificat.e 9f the insurance carrier to bear the date of the expiration of said 
·policy.· 

. . . . ' . r; . • • .. 
• • , 

· . · 39. Cempliapce Wtth Laws.-The cont�actor s�:al) con_duct t�� work in complia�ce with all I_aws and 
·regulations of .the United States,,. and �f t:h� -Stat� -of  Cah!orma, ordma'?-ces- of the County of San Diego and 
ordinances .of the City of San Diego, Jl'rp1.tmg or contro_llr1;1g tl_1e work m any manher. · , · 
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DETAIL SPECIFICATIONS 
SPECIAL CONDITIONS. 

I • 

40. Requirement.-It is required that there· be constructed and comple'ted in accordance with -the dra'w
ino-s hereinbelow listed, and these specifications,. the El Capitan Reservoir Da;m, Spillway and Outlet Works. 
The proposed work is located on the San Diego. River, about eight miles . northeasterly from . th.e town of 
Lakeside. The latter is about twenty-one miles northeasterly from the City;of San Diego l and is the t�rmin�l 
of the Lakeside branch of the San Diego and Arizona Railway. 1 · 

41. List of Drawings.-
WD-285 Geography 
WD-382 Plan 
WD-290 Log of Core Drills 
WD-383 Cross Section 
WD-384 Longitudinal Section 

, 1 WD-385 Spillway 
· WD-386 Outlet Tunnel and Core Wall 

WD-390 Sheet 1 Outlet Tunnel Approach 
WD-390 Sheet 2 Outlet Tunnel Outlet 
WD-351 Areas of material available for Hydraulic filj 

42. �01:°mencement, Prosecution �nd Completion of Work.-\Vork shall be - commenc�d by the.. c�n
_tractor w1thm ten days after the execut10n of the con tract on behalf of the City of San Diego_ and shall be 
completed on _or befo�e (?ctober �1 ,  1934. If th� City of San Diego occupies more than fifteen days tjme 
after the opening of bids m awarding anq executing contract, exclusiye of the time occupied in transmitting 
con.tract and bonds to and from · the contractor and in the execution of such papers by him, the contri).ctOr 
-will be entitled to an extension of time for a period equivalent to the excess time so used qy �he: City . of 
San Diego. The contractor shall, at all times during the continuance of the - contract, prosecute the work 
with such force and equipment as, in the judgment of the engineer, are sufficient to complete the different 
portions of · the work in the order required and the entire work within the specified time. 

43. Failure to Complete the Work in the Time· Agreed Upon.-Should the contractor fail to complete 
the work or any part thereof in the time agreed upon in the contract, or within such extra time as may 
have been allowed for delays by extensions granted as provided in the contract, a deduction of $100.00 per 
day will be made for each and every day, including Sundays and holidays, that the contract remain_s u�com
pleted after the date required for completion. The said amounts are hereby agreed upon as ltqmdate? 
damages for the loss to the City of San Diego on account of the expense due to the employment of engi
neers, inspectors, and other employes, after the expiration of the time for completion, and on account of the 
value of the operation of the domestic works dependent thereon, and will be deducted from any money due 
the contractor under his contract, and the contractor and his sureties shall be liable for any excess. 

44 .. Meals Furnished.-The contractor, during the period he main tains a mess in connection with the 
work, shall furnish suitable meals, satisfactory in quality, quantity, and service, at usual hours, to all em
ployes and officials and official guests of the City of San Diego, single meals at fifty cents per meal. 
Requisitions will be issued in advance by the engineeer for all meals, and at the end of each month the con
tractor shall present bills to the engineer for meals served in accordance with requisition, showing the 
names, dates and .number of meals furnished each person. These bills when approved by the engineer will 
be paid by the City. 

45. Water for Plant, Construction and Domestic Use.-Water for all of the mechanjcal, construction and 
domestic requirements of the work in so far as it is available in the river channel or bed, shall be obtained 
therefrom, and there shall be pumped and stored a sufficient quantity at an elevation which will insure at all 
times a continuous adequate supply under ample pressure for the work. 

46 Two Daily Shifts of Labor.-There shall be employed upon the work two daily shifts of eight 
hours �ach when required by the engineer. There shall be provided by the contractor an ample number of 
electric lights to effectively illuminate all work in progress at night . 

47 Removal of Temporary Works.-All temporary structures shall be removed from the work at the 
contra�tor's own expense ':"henever they have served their purpose or upon completion of the work, but not 
until permitted by the engineer. 

48. Maintainin� F!ow i� J:'lume.-��e water s�pply fl�une along the S�)Uth or left side of the damsite 
shall be maintained in its. existing c�H�d1t1on of service or in . a. manner satisfactory to the engineer. Care 
shall be exercised in blasting not to _mJu.re. the flume and any mJ�uy thereto �hall be repaired to the satisfac
tion of the engineer. All cost of mamta1.ning the flume and service through 1t shall be borne by the contrac
tor and at no additional expense to the City. 
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49. Use of Public Highway.-Withi_n t\1irty qays after .due notice by the engineer the contractor shall 
cease to use such portions of the public highway along the south side of the San Diego River between Lake
side· and El Capitan dam site and for such period of time as the City may require for the installatio_n of the 
EI Capitan-'Lakeside pipe line. The contractor shall make such prov'ision as may be necessary to •provide for 
his O\vn: use access to the damsite, and the cost thereof shall be at his own expense. · 

. 50. _Progress Estimates and Pa,yments.-At the end of each calendar month the engineer will make an 
estimate of the amount earned to that date, under the terms of the contract, for completed work. classified 
and computed on the basis of the items and unit prices named in the contract. To the estimate made as 
above set forth will be added the amounts earned for extra work to the date of the progress estimate. From 
the total thus computed a deduction of twenty-five per cent will be made, and from the remainder a further 
deduction will be made of all amounts due to the City of San Diego from the contractor for supplies or 
materials furnished or services rendered and any other amounts that may be due to the City of San Diego as 
damages for delays or otherwise under the terms of the contract. From the balance thus determined will be 
deducted the amount of all previous payments and the remainder will be paid to the contractor upon the 
approval of the accounts. The twenty-five per cent deducted as above set forth shall not become due and 
payable until the completion of the work to the satisfaction of the Enaineer and its acceptance by The City 
of San Diego, and until release shall have been executed and filed as h�reinafter provided,·and until five days 
shall have elapsed after the expi_r�tion of the period within which liens may be filed under the provisions of 
Title 4, Part 3 of the Code of Civil Procedure of the State of California. In case of suspension of the contract, 
the said twenty-five per cent shall be a�d become th_e sole and absolute property of the City of San D_iego to 
the. extent necessary to repay to the City of San Diego any excess in the cost of the work above the con.tract 
price. When �he terms of tl:ie contr_act shall �ave been fully complied with to the satisfactio1i of the engmeer 
and when a release of all claims agamst the City of San Diego, under or by virtue of the contract, shall h�ve 
been exec�ted _by the contra_ctor, and wl:en five days shall have elapsed after the expiration of _the p·en�d 
within· which hens �ay be filed, as heremabove provided, final payment will be made, at such time and 111 
such manner as provided by law, of any balance due, including the percentage withheld as above stated, or 
such portion thereof as may be due the contractor. 
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' EXCAVATION AND EMijANKMENT 
UNDER THIS HEAD ARE INCLUDED ALL EXCAVATION AND EMBANKMENT INVOLVED 

AND INCLUDED IN THE CONSTRUCTION OF THE EL CAPITAN RESERVOIR DAM, 
SPILLWAY AND OUTLET WORKS. 

5 1 .  Excava,tion and Embankment.-The price bid for excavation and/or embankment shall include the 
cost of all power and· appliances,. of _all labor and �au)ing and of all material for excavation and/or embank
ment, placing and so_rting ma�erial in the hyd_rauh_c fill, rolled embankment and rock embankn:i,ent of -�he dam, 
including clearing site, blasting, coffer or d1vers10n d:ims, £11:11?-e to ca_rr_y the flow of water m the river past 
the damsite, and other temporary structures, all pumping, bailing, draming and all other work necessary to 
maintain the excavation in good order during construction and to protect the materials of construction 
involved, and the work under construction until its completion. Unless shown on the drawings or prescribed 
·by the engineer, excavation for structures will be measured for payment to neat lines shown in the drawings 
or prescribed by the engineer. The excavated material shall be deposited in the vicinity of the work and/or 
as directed by the engineer. No payment will be made for material coming from outside or fill beyond the 
lines shown on the drawings or prescribed by the engineer. Payment will be made at the respective unit 
prices bid. 

52 . . Construction Pr?gram.-The constr�ction program shall at all times be subject to the approval of 
the engineer. The �apac1ty of the coI?,struction plant, sequence of operations, and method of operation 
shall ?e such as to insure the comrlet1on of the work within the time of completion specified. Suitable 
material from th� structure e�cava�1<?n shall _b_e used . for the dam and this material, in so far as practicable, 
shall be moved directly from its origmal pos1t1on to its final position in the dam. 

·53_ Pits and Quarri�s.-All clay, sand, gravel, decomposed granite, cobbles, rock and quarried rock 
required in the construction of the hydraulic fill, rolled embankment and rock embankment and the appur
tenant works shall be taken from _required excavations or if no� suitable therefrom in the opinion of the 
engineer shall be sec_ured and fur1:1shed by the contractor from borrow pits or quarries approved by the 
_engineer. Borrow_ pits and quarri_es may be located at_ points approved by the engineer on the property of 
the City of San Dieg� or upon private lands at the opt10n of the contractor. The contractor shall carefully 
clear the site$ of all pits and quarries of trees, roots, brush, sod, loam and other objectionable matter and 
shall dev�lop and maintain them in a condition suitable for the excavation of the required materials, and in 
a manner satisfactory to the engineer. The contractor will not be required to make payment to the City for 
the privilege of ta¼ing materials from pits and quarries located on property owned by the City of San Diego. 
Any royalties or other payments required to be made for materials taken from pits or quarries located else. where than on City property, shall be made by the contractor, and the cost thereof shall be included in the 
unit prices bid for embankment material originating in borrow pits . 
. , 54. Classification Excavation.-Class 1 .  Solid rock which shall include except class 3, 4 and 5 excava
tion all ledge rock in place that cannot be loosened except by wedging, barring or blasting and all detached 
mas�es ·of solid rock more than one cubic yard in volume. 

Class 2. All eart)1, o�erbu:den, sand, gravel and other excavation not included in class 3, 4 and 5. 
Class 3. Excavat_ion . m mam cutoff trench un1er dam. 
Class 4. Excavat10n m cutoff trenches under spill,way. 
Class 5. Excavation in outlet tunnel excepting excavation in cut and cover section and approach and 

outlet sections. 

Embankment-Class 1 .  Rock embankment originating in borrow pit only. 

Class 2. Clay, earth, sand, gravel and other embankment, except Class 1, originating in borrow pit only. 

Excavation and embankm�nt or fill will be required to si_de slopes as indicate1 on the drawings or as 
d d by the engineer essential to the work. No payment will be made for materials of any class coming 
f 
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55_ Measurement Of and Payment For Excavation and Embankment.-All excavation for the dam or 
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structures shall be measured to the neat lines ·shown or;i the. clra)_vings or prescribed by the engineer. Measure
ment and payment for the vari<;>us items of excavation and embankment, classified in accordance with these 
sp:ecificadons will be as follows _: ·. . . 

. ·. 
·, . ·: . . . . ' . · _. 

. . . 
. 

. . :· . . . 

t�)- All approv�d mat"erial �xcµyated from the dam, · founclation�, tunnel arid shaft
·
, c�toH trenches, spill

.,�ay or oth�r structures. for the ��m. st1:jpj)ing [or th� base o( t·he dam, etc., excepting borro"; pits. if placed 
and sorted in the dam, in accorda_nce with the engineer's directions, will be measured for payment i !l exca
vation ." The quantity of mater\als placed in emb_ankmept will be computed by subtracting spoil· bank material 
•ineasur�d in sppil bank from excavated materials measured in excavation. Payment will be made at the 
'respective unit pri�es _ _ bid which shall include the . cost of excavation, conveying, placing, sorting and com-
pacting in hydraulic fill, roll_ed embankment or rock embankment._ . · . · · 

. . (b).  All approved mater_ial excavated from the ·df!m, foundation, tunnel and shaft, c�toff trench, spill
way or other structures, fp� t�e dc).n_i or stripping . for base of dam, etc.,. excepting borrow .pits, but wasted 
will be measured for payment 111 spot! bank. Payment will be made at the unit prices bid which shall include 
.the cost of excavation and wasti�g wh�r� clirect�cl by the engineer. . 

· · · ( c) All approved material excavated froni borrow pits,· if placed and sorted in the dam in accordance 
with the engineer's directions, will be measured for payment in embankment in the dam to the lines and 

·g.rades ?how� on !he dr:awin�s or esta_blis�ed by the. engineer in . the field. �nd pay1:1ent. will be made, at the 
.respective untt pnces bid which shall mcl�de the cost of excavation, conveymg, placmg, sorting and compact
•ing in the dam and all labor and operations . .. No payment will be made for materials wasted from borrow 
, pits. · 

56. Utilization and Wasting of Excavated Material.-The contractor may at his option utilize, in . con
-structing- the concrete,_ san� and rock occurring in the material excavated when such mate,rial, in the.judg
ment of the engineer, 1s smtable for such use and. not required in the dam embankment or fill. In no case 
will excavated materials be paid for twice if move·d directly from their original location to their final location 

. in the dam. Materials originating in required excavations for structures,, and if not suitable for or required 
in the dam in the opinion of the engineer, .but suitable for concrete in the opinion of the engineer, wiil 
be ·paid for at the respective unit prices bid for excavation wasted . . All material excavated and not utilized 
:'in ·con�t.ruction -of the · dam or concrete shall be ,,,;asted with uniforii1 and sightly surfaces. by the contractor 
where directeq by the.engineer. No extra payment will _be made for backfillin·g, hauling and dumping exca-
vated material in the vicinity where directed by the engineer. . 

· · Si Blasting.-:-Any blasting which, in the opinion of the engineer may injure the work will not be 
permitted _and any dam_age done to the ,�ork 9)'. blasting_ s�all be r.epair�d to the s�tisf�cti�:m of th� �ngineet 
by the contractor at his expense. When�ver, 1n . the opm10n of the engme!'!r, blast111g 1s liable to in Jure ani 
foundation rock, the required excavation shall be accomplished by drilling, plug and· feathers, wedging ano 
gadding, or other meth�ds approved by _the engineer. Cap�-, detonators and fuses sh�ll in no cas_e be stored or 
'kept in. the same· place 111 which dynam1_te. or other explosives are stored. The locat10n and design of powder 
mao-azines, methods of transporting explosives and in genera� all precautions taken to prevent accidents must 
be �atisfactory to the engineer, but the contractor shall be liable for all damages to persons or property 
caused by blasts or explosives. · . . 

58. Backfill.-The contractor shall backfill around structures, wherever required within the limits pre
. cribed by the engineer, with materials• conveniently located to the work and selected by the engineer. So far s. racticable the material moved in excavating for structures and not used in the dam shal-1 be . used for 
�:c)cfill, but �hen suffi�ient sui!ab_le mat_erial_ is _not avail�ble from thi� sou�ce 1 addit�onal 1,:iaterial shall be 
obtained from borrow pit� selected by the engmeer. �atenal used for oa�kf11l _ 1f obtame? from borrow pits 
will be measured in backfill, and payment therefor will b� ma?e at �he pnce bid pe� cubic y_ard for back�ill, 

hich shall include the cost of all work connected therewith, mclud111g the excavation, haulmg and plac111g w . I ·o"f the borrowed matena . 

. 59. Stripping and Excavation For Embankment.-The . entire base under the rock embankment and 
h draulic fill rolled embankment shall be cleared of all rubbish, brush, scattered trees, stumps, and roots as 
�11 as all other perishable or objectionable material. These materials shall be burned or otherwise disposed w
f as directed by the engineer. This a.rea shall th�n be stripped and excavated to such lines ard grades as 

,�irected by the engineer. The material shall be wasted or otherwise disposed of as directed by the engineer. ·payment for stripping will be made at the respective unit prices bid for excavation which shall include the 
cost of all materials, equipment and operations. 
. . 

· 
60. Plowing Foundation.-After stripping, the entire foundation of the dam shall be, wherever prac

ticable, scored with a plow making open furrows not less than ·eigh� inches deep at the_ i ntervals of not more 
than three feet, or such other methods may be used · as may be satisfactory to the engmeer. The cost of this 
work •shall be included in the unit prices bid for. excavation. . . · 
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61. Cutoff Trench.-The excavation for the cutoff trenches under the dam and spillway structures shall 
be made to such depth and width as directed by the engineer, and by means of open cut, tunnelling or 
stoping. Where required, timbering shall be placed in a manner satisfactory to the engineer, but the contrac
tor shall be liable for its sufficiency and for any damage to life or property. All such timbering shall be com
pletely remo_ved befo�e co_ncret� is placed. The cost of la�or, materials, and o_Perations for timbering shall 
be included m the umt prices bid for cutoff trench excavation. All loose material shall be removed from the 
bottom of the trench before concrete is placed therein. No payment will be made for overbreakage or cavities 
excavated beyond the prescribed lines. All suitable material, as determined by the engineer, required to be 
excavated in the cutoff trenches and not used for backfilling shall be placed in the dam in the locations 
directed by the engineer. All other material shall be wasted where directed. Payment will be made at 
the unit prices bid in the schedule which shall include the cost of all operations, labor and materials. 
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: : . · ·HYDRAULIC FILL; ROLLED' EMBANKMENT· ·AND ROCK EMBANKMENT . . . . . . . . . . . . 
UN.DER THIS HEAD ARE INCLUDED ALL HYI;>RAULIC FILL, �OLLED . .  EMBANKMENT AND 

. . ROCK EMBANKMENT �NVOLVED .AND INCLUDED, IN THE CONSTRUCTION 'OF 
EL CAPITAN RESERVOIR DAM, SPILLWAY AND OUTLET \yO�KS . 

. 
62: · General.-Hydraulic fill, rolled embankment and rock embankment s·hall be constructed to the 

:heights designated and dimensions shown on the drawings or as directed by the erigineer, and pn?per 
allowance shall be made for settlement. The contractor shall care for and mainfain all embankments tn a 
manner satisfactory to the engineer until the completion and final ·acceptance of the ·work. Any fill or 
embankment material lost before the completion of the contract,, by floods, by river actions, by .weathering, 
by .any operation of the contractor, or by any other causes that, in the opinion of the engineer, is avoidable 
or under the control of the contractor, shall be replaced by the contractor in a manner satisfactory to the 
eno-ineer, without cost to the City of San Diego. Each portion of the fill or embankment shall be constructed 
in �,ccordance with the specifications therefor, and the cost of all work required by this paragraph shall be 
included in the respective unit prices bid in the the schedule for excavation and/or embankment. 

63. Hydraulic Fill.-Fine materials in the central portion of the dam, as indicated on the drawings, 
or prescribed by the engineer, shall be sorted and placed by hydraulic means or such methods as may be 
acceptable to the engineer. Ih hydraulicking the materials, they shall be run through properly constructed 
transporting equipment onto the embankment. The materials, their gradation, their disposition and manner of 
transportation and_ equipn:ient sh�ll be subject to the engineer's approval. Materials not satisfactory in the 
opinion of the engmeer will be reJected and the contractor shall waste such materials and they shall not be 
used in the dam. Hydraulic fill material shall be derived from the excavation for the dam, stripping of foun
dation, structures, tunnel, spillway, or borrow pits, as may be directed by the engineer. 

The width and slope of the outer flanks and the depth and width of the settling pool will largely 
control the gradation of materials and shall be subject at all times to the direction of the engineer. The 
materials for the main body of the embankment shall be delivered near the outer edo-e of the embankment 
slopes and so mc;nipulated _that the_ coarser material,. free from clay and silt, will r:main nea� the outer 
slopes and the fmer materials ca_rned toward the center, the impervious materials being �epos1t�d next to 
the core wall so as to form an impervious core. Str-atification in the hydraulic fill sect10n will not be 
permitted. Care shall be taken to place the coarse materials next to the rock embankment. No . strata or 
lenses of sand_. gravel or other open or porous material will be permitted in the central section. The 
delivery and manipulation of the materials shall be so regulated as to obtain the best distribution of material 
and to keep the water surface of the settling pool as nearly uniform in width as possible. The bottom of 
the settling pool sha!I b: kept about level longitudinally to prevent undue flow of silt to one end. Care 
shall be taken to mamtam the elevation of the hydraulic fill about equal 011 the two sides of the core wall. 
The contractor shal_l take care of excess water from the settling pools in a manner satisfactory to_ the 
engineer. All operations ��all b: subject at all times to the approval of the engineer. Subject . to the direc
tion of the engmeer, suff1c1ent time shall be allowed for proper drainage of the core materials, and the 
contractor shall not be entitled to additional compensation on account of delav occasioned thereby. Pay
ment will b: made at the unit prices bid for excavation and/or embankment i( originating in borrow pits, 
which shall mclude the cost of all labor and materials and operations. 

64. Rolled Embankment.-Embankment below streambed and/or elsewhere, other than rock embank
ment, and which does not require hydraulic sorting or placing, shall be deposited by teams, scrapers: du�p 
wagon, dump trucks or other means satisfactory to the engineer. The materials shall be deposited tn 
horizontal layers not exceeding eight inches in thickness when compacted. The materials shall be thor
oughly wetted to make the densest mass practicable, in the opinion of the engineer, and shall be compacted 
with sheep foot _tam�ers, weighing not less than 2,000 pounds per linear foot of tread, in layers not exce�d
in"' eight inches 111 thickness when compacted. The sheep foot tampers shall be kept in continuous operation 
on° each spread layer until at no place thereon shall the tamper penetrate more than two inc�es, and �o 
succeeding layer shall be placed thereon until the minimum penetration has been attained, provided that In 
110 case shall the roller pass over each layer of embankment less than three times. All rock large enough to 
interfere with rolling or compacting shall be placed in the rock embankment. If, in the opinion of �he 
eno-ineer, the rolled surface of any layer of material is too smooth to bond properly with the . succeedmg 
Ja;er it sh�ll be rou�hened or loosened by harrowing or otherwise to the satisfaction of the engmeer 1?efore 
the succeedmg layer 1s placed thereon. No brush, roots, or other perishable material shall be placed m !he 
embankment. The con_tractor shall take every precaution to keep any rolled embankment from becommg 
saturated and he_ shall mstalt such drainage or pumping system at his own expense to accomplish s�ch result 
in a manner sat_1sfactory _to the engineer. The �ost of de_Positing, spreading, w�tting and co1;1pact11�g o� all 
materials, pumpmg, drammg and all other operations reqmred shall be included m the respective umt prices 
bid for excavation or embankment. Material for rolled embankment shall be derived from the excavation 
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for the dam, stripping for foundation, structures, tunnel, s·pillway or borrow pit, as may be directed by the 
engine�r. 

65. Rock Embankment-The outer portions of the dam shall be carried ahead of the central portion 
and shall consist of loose rock embankment placed as directed by the engineer. This rock fill shall be the 
most durable rock available in the opinion of the engineer. It shall be obtained from rock excavation for 
structures, tunnel, spillway or borrow pits, and shall be approved by the engineer. No compacting of rock 
embankment will be required. The exposed surfa�e of rock embankment shall consist of sound, hard, durable 
rock carefully selected, faced, hand-placed, bedded and chinked and shall present a neat uniform appearance, 
all s�tisfactory to the engineer. Where shown on the drawjngs, or where directed by the engineer, cement 
mortar shall be poured into the spaces of the surface and smoothed even with the face of the stones as 
directed. Payment will be made at the unit prices bid for excavation and/or embankment if originating in 
borrow pits, which shall inclu�e the cost of all labor and materials and operations excepting cement which 
will be paid for as a separate item. 

66. Foundation.-Excavation for foundations for the spillway, cutoff walls and structures shall be to a 
sufficient depth, in the opinion of the engineer to secure a suitable foundation. To preserve the rock outside 
of the · lines shown on the drawings, or prescribed by the engineer in the soundest practicable condition, 
unusual precautions will be required. 

' 

/ 
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with the crushing machinery, and shall closely approach, by laboratory test, the following sizes and· per 

cents : 
Passing 3/8" screen .................................................... 100% 
Retained on # 4 screen .............................................. 20% 

" " # 20 " ······························ ················ 60% 
" " # 40 " ·············································· 70% 
" " #100 " ·············································· 95% 

Any excess of fine particles shall be wasted by the contractor as directed by the engineer. 
72. Broken Rock and Gravel.-Rock if satisfactory for crushing for concrete, in the opm1on of the 

engineer, may be selected from any excavated material if not used for the dam. Any rock which is unsatis
factory for use in the concrete shall be wasted by the contractor as directed by the engineer. Broken rock 

. or' gravel for concrete must be hard, d�nse, strong, durable rock fragments or pebbles. Rock to be broken 
· and used for concrete shall, before bemg run through the crusher, be clean and free from all loamy and 
other deleterious matter. The rock shall either be picked from the excavation or just before entering the 
· crusher, shall be run over a suitable grizzly screen, iti�talled to operate at the flattest slope practicable and 
not steeper than an angle of sixty degrees with the horizontal, and having long spaces about one inch wide 

· between bars to separate all objectionable matter which shall be waste<l by the contractor. All crushed 
rock to be used for making concrete shall contain the entire run of the crusher and shall all be screened 
and separated into five sizes and stocked in separate b ins. The screens shall be equal in efficiency to a 
machine having for its essential parts revolving, circular, metal cylinders, suitably perforated, and with 
their axes inclined to the horizontal at an angle closely approaching seven degrees. The sizes shall be as 
follows : 

( 1 )  Rock passing a two and one-half inch ring and retained on a one and one-half inch ring. 
(2) Rock pass�ng a one and one-half inch rin'g and retained on a three-quarters inch ring. 
(3) Rock passmg a three-quarters inch ring and retained on a three-eighths inch ring. 
(4) Rock passing a three-eighths inch ring. 

All of the foregoing sized rock shall be so graded iO: size that in no case by laboratory test. will more 
than ten per cent pass the smaller opening mentioned. The engineer will, from time to time, determine the 
exact proportions of each of the v!lrious si�es for ;,issemb�y in a batch to be mixed into concrete, the object 
being to secure the dense.st practicable m1xt�re. For remforced concrete and for concr�te whose least 
dimension is less than 18 mches, the larger sizes of rock shall not be used. In case there 1s a shortage of 
any one size, it shall be promptly supplied by the contractor and he shall not be entitled to payment for 
surplus of any graded size of _material. In case suitable rock in sufficient quantities cannot be obtained 
for concrete from the excavati?n contemplated, additional rock may be obtained from quarry sites or gravel 
pits to be approved by the engmeer. The cost of all sites, material and operations connected with the furn
. hing and using of rock or gravel aggregate for concrete required in the work shall be included in the 
;rice bid per cubic yard for concrete in place. · 

73 Water.-The water used in mixing concrete must be clean and free from objectionable quantities 
f g�nic matter, alkali, salts and other impurities. Suitable means shall be provided and employed for con-o 0

11� and measuring accurately the water in each bach of concrete mixture. tro mg 

74 Mixing.-Cement, sand and broken rock or gravel shall be so mixed and the quantities of water 
dd d · hall be such as to produce a homogeneous mass of uniform consistency. Dirt and other foreign suba e s 

hall be carefully excluded. Concrete shall be mixed by an approved machine of the "batch" type, sta?c;s
aJmits of the accurate mea_suring of the materials. The use �f a "continuo_us" mix�r will not be perw�ic 

d All the materials to be m1_xed shall be separately mea�ured . m type and size and m boxe� of pr�per 
�itte · ure the desired proport10ns, or by some method which will secure exact resu_Jts. Meas�nng devices 
SIZ� r Jee 

end for their operation upon the flow of materials from hoppers or other approximate methods will whic 1f wed. The entire batch after being assembled in the mixer shall remain in the mixer and be mixed 
not be � 0 

than one and one-half minutes and longer if necessary to secure a satisfactory mix. The machine 
for �ot 

O 

es:ration shall be subject to the appr_oval of the . en1:pneer . . In gener�l, only e�?ugh water sha_ll . be and
d
1�s P. ing to give the concrete the consistency ordmanly designated as workable. Concrete contammg use . 1!1 m; amount of water, ordinarily designated as "dry" concrete, will be permitted only where the a mmimf the work renders the use of "workable" con'crete impracticable. Care shall be taken that a uniform n°:ture O 

f the concrete is at all times maintained in the handling of the concrete. The contractor shall have tmxture o · J • h f h · · h l 'ble foreman contmuous y m c arge o eac mixing gang, w o s 1all see that all instructions 
fss

r::x0;;
1 
the engineer as to the matter of proportio'ning, mixing, handling, and placing concrete are car-

ried out. 

75_ Placing.-Concrete shall be pl�ce_d in  the work before the cement takes its initial set. No concrete 
shall be placed in water except by perm1ss1on of the engineer and the method of its depositing shall be subject 
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· to, his approval. Foundation surfaces upon which concrete is to be placed must be scrupulously clean. When 
the placing of concrete is to be interrupted long enough for the concrete to take its final set, the working 
face shall be given a shape, by the use of forms or other means, at the option of the engineer, that will 
insure proper union with subsequent work. All ·concrete surfaces upon which, or against which concrete 
is to be placed, and to which the new concrete is to adhere shall be roughened, laitance removed, thoroughly 
cleaned and wet before the concrete is depo·sited·. "Dry" concrete shall be deposited in layers not exceeding 
six inches in thickness, each of which shall be ·tamped until water appears on the surface. "Workable" con-

. crete shall be poured and immediately spaded to place with suitable tamping .bars, shovels, or forked tools 
until _it  completely fills the forms, closes snugly against all surfaces and is in perfect and ·complete contact 
-with._any- steel used for reinforcement. Where smooth surfaces are required a suitable tool shall be worked 
up -and down next to the form until the coarser material is forced back and a mortar layer is brought next to 
the form. Both placing and tamping shall be done with a special view to obtaining the densest concrete and 
smoothest surfaces practicable. No concrete shall be placed except in the presence of a duly authorized 
inspector. When concrete is conveyed by chuting, the plant shall be of such size and design as to il.}su_re a 

,practically continuous flow in the chute. The angle and design of the c_hute shall be such as to allow the 
,.concrete . to flow without separation of the ingredients. The delivery end of the chute shall be as close as 
possible to the point of deposit. When the operation is intermittent, the spout shall discharge into a hopper. 
The addition of water over and above that required for the mix will not be permitted. The chute shall be 
thoroughly flushed with water before and after each run ; the water used for this purpose shall be discharged 
.outside the forms. Concrete shall be deposited continuously and as rapidly as practicable until the unit of 
operation, approved by the engineer, is complete. The contractor will not be permitted- to pour concrete to 
a hi;:ight greater than six feet in any one day unless directed by the engineer. · . . -. 

76. Finishing.-The surface of concrete finished against forms must be smooth, free from projections 
and thoroughly filled with mortar. Immediately upon the removal of forms all voids shall be neatly filled 
with cement mortar, irregularities in exposed surfaces shall be removed and minor imperfections of finish 
shall be smoothed to the satisfaction of the engineer, after which one coat 'of thin grout sh!111 be applied with 
brushes. Exposed surfac�s of concrete not finished against forms, such as horizontal or sloping surfaces, 
shall be brought to a uniform surface and worked with suitable tools to a smooth mortar finish. All sharp 
angles · shall, where required, be rounded or beveled by the use of moulding strips, or · finishing tools. The 
outlet t�nver d�ck and roof, curved spillway, spillway channel and parapets shall be given a .wood float finish. 
The cost of this work shall be included in the unit price bid for concrete. 

·. 77. Forms.-Form to confine the concrete and shape it to the required lines shall be used wherever 
· necessary. Forms shall be sufficiently tight to prcvept leakage of mortar. Where the character of the 
material cut into to receive a concrete structure is such that it can be trimmed to the prescribed lines, the 
use of forms will not be required. The forms shall be of sufficient strength and rigidity to hold the concrete 
and · to withstand the necessary pressure and tamping without deflection from the prescribed lines. For 
concrete surfaces that will be exposed to view, and for all other concrete surfaces th.at are to be finished 
smopth, the lagging of forms must be surfaced, sized or matched and oiled ; provided -that smooth metal 
form,s may be used if desired: All forms shall be removed by the contractor, but not until the enginee,r gives 
permission. Forms may be used repeatedly provided they are maintained in serviceable conoition and thor
oughly cleaned and repainted with lubricating oil before being used again. The cost of all forms, their use 

· and removal from the work shall be included in the unit prices bid for concrete in place. · · · 

1'8. Supports For Forms.-The contractor shall provide suitable steel tie rods and "she" bolts or cone 
·washers and bolts properly anchored, or other means, �atisfactory to the engineer, to hold the forms rigidly 
' in place to specified line, thickness of wall and grade, as indicated in drawings, or as directed by the 
e'no-ineer. The contractor shall, immediately upon removal of the form, fill the bolt or washer holes even 
�vith the·wall face and leave the exposed surface smooth and in good condition to be finished as required. The 
cost 9f supporting forms shaffbe included in the unit prices bid for concrete in place. 

79. ·. Reinforcing Steel.-Reinforcing steel shall be deformed or plain bars from new billet stock of 
• structural grade in accordance with the Standard Specifications for Billet-steel Concrete Reinforcement 
.Bars, Ser.ial Designation : A 1 5-14 of the American So_ciety for Testing Materials, and shall be of required 
· sizes- and ·shapes. The contractor shall furnish, clean, haul, store, cut, bend, place and secure - in position the 
steel required by the drawings or as directed by the engineer. All metal reinforcement before being placed 
shall be ,thoroughly cleaned of mill and rust scale and ·coatings. If the exact position of reinforcing steel is 

·not shown on the drawing-s accompanying these specifications, the contractor will be furnished or shall submit 
for ·approval supplementary detail drawings o.ncl lists which will give him the necessary information for 
eutti-ng, bending and spacing. The steel used for concrete reinforcement shall be so secured in oosition that 
it will not be disl?laced during the depositing of concrete, and special care shall be exercised by the r_ontr�ctor 
to prevent .�ny disturbance of the steel in concrete already placed. Payment for reinforcing steel in place in 

: tht ;work "."-ill be m.ade at the unit price bid whioh shall include the · cost of furnishing, hauling, storing, cut-
ting; be'nd111g, plac111g, wiring, furnishing the wire, and securing in place. ' 1 
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