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To dotermine if 1t would ba adviaable to ndqpt

the pipe line route from anondido raaervoir to san :  ;fjJ{;f?5a

clemente reservolv thus permanently abandoning ﬁpportun- 1 ;a<'"“

ity for the deveIOpment of power at the Pamo drop,the

possibility of generating energy with Warnor watar at R
the avallable drop at the 1ntake or the Eeoondido ditoh ,ns‘
has been curserily examined 1n the following way.thero
are no survey notes available. i ~"-g~‘1";i§23; i1ﬂ;{it;;

A conduit line from the outlet of Warner reaar- : %

voir to the site of the drop at: tho head of the Esoondido ';

"ditch,as appears from the- topographlc sheet would be | ;;f“}ﬂf
approximately 15 miles In length and,based upon the eaiil-ﬁ-' 5f

rated cost of 30,000 linear feet of the Warner Pamo ; Vfé ;ﬁ

conduit, would cost about $250, OOO with tha possibility
that a physical examlnatioq of the route traveraad would

result in this estimate being increased materially.-

Assuming that the available drop would be. 900 feet there L

could be 5anerated and delivered, at the power-house

switch-board,1900 K.Vi. of electrical energy. With the

installation of 38u0 K.¥% plant capacity the presau?e-pipe!,f:?fﬁi‘%j

to power developrsnt 3580, OOO or about $300 per K.W.
With tte comparatively small amount of eﬁergybw3ﬁ;

obtainable from this aource its cost per K w.,(about 1oqx§

o ’

: ; %4
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1nadviaablo,1n tho light of pronent information,to include

..! -.e}

“ff po'or possibilitioﬂ aa anaaset to the genoral project in.

g: tho devolopmont or the systom 1f the anondido-San Clemente
f*pipo-lino plan woro adopted.

OOIPARISON

ﬁ-PIPE LINE FROH ESOOHDIDO RESERVOIR TO SAN'CLENEBTE RES.

WITH

CONDUIT FROM WARNER TO SAN CLEMENTE VIA PANO.

Prom ostimatea given in greater detail elsewhere

.jin thia report it is found that the approximate cost of
: developing the Vblcan system along the general route of
'Ttho original Post aurvey and as reported upon by Mr.Rawgood,

'.Qbut with a carrying oapacity of 67 second-feet,(43 M.G.D.)

"-would be:

\

‘Warner dam, (Hawgood estimate) - - $238,000
.. .Warner conduit, SHses el el e e e DO s DOD
;  Pamo-san.c1emonte conduit - = - = - 728,000 +

~ ‘San 010mente dam,(ﬁawgood estimate) - 276,000

FEVTO$a1, f~; ¥:-f' - - - - oo - - 1,602,500

+ Uaing'nawgood'a olaaaification for excavation and unit

costs per cubic yard. Overhead charges are 1ncludod aa
apooiried 1n the Hawgood report,i.e. 12-1/@

'_l..

g . -'.-*"'.'_'
.

This tantative eatimate does not include develop-

: 'megt on the Santa'!nahol Rlver nor does 1t include any

.' 5"\?"
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etorage at or near the Pamo drop or. reeervoir alte. The

A dam approximately 200 feet high at Sutherland
plan doee permit however, the utllizatlon or the l 500

: ,g.d  ¢, SO ,;fffgt  'r' _would 1mpound 62 000 aore-reet of water and would provide
drop at Pamo for the generation of power nlth water from“.-~-.f-ui finr it Dot

RN QR Y A : AR oonetant flow of 15 75 eeoond-reet or a little in excess
Warner reservoir ;making- poseible the generation of 3 OOO_f‘ -

e SN IR UGS A O of 10 H.G.D. From thie water thero could be generated

K. W of eleotrioal energy. L8 : .'_ ‘,f‘.._u.;_ﬁ”-, iy | ,

e e ! l 000 K. W. of oleotrioal ener . Mr.Post's o 1nion is
The U.S.topographic sheet 1ndioatee thnt atorase;;,“‘ | 8Y P

| RPN s that the tail water from this power plant could be con-
may be secured at the Pamo power eite on Temeeoal oreek,lp;ﬁ By -

'_,duoted into the Pazio regulating reservoir, (built off of
eufflolent 1n size,at 1eaat to oare for fluotuatlns or :

‘the main Santa Yaabel Rlver) on Temescal oreek where the
peak flows through the Warner conduit whioh would.be

_ Warner water peaks uould aleo be stored,or regulated, and
occassioned by the character of its uae._Mr.Poat 1a of

' e T -divertod through the Pamo oonduit to San clomente reservoir.
the opinion that an hydraulic- earth fill dam oan be oonr-‘. :
QTN : The plan'euggeeted_ie similar to the original deeign with
structed near thie eite at moderate ooat,utllizins SrRIEN, 3 BERETTAT SR G 1 -
5 I ; -the.exoeption that the Pamo equalizing reservoir is built
hydraulic giants with water eeoured from Sutherland reaer- i A
o ! pﬂoff the main stream thue leaving the natural run-off below
voir. I have made no pereonal 1nepeotion of the ground o
' e : -Sutherland reeervoir for reatorlng the water plane in the
but have discussed the eubjeot qulte fully wlth ur. Poat. fh | B, . .
' : S NI e Sy }'San Paequal gravel’ areas. Some provleion would have to be
Pertinent to this subject 18 a oondltion whioh developed A e R A,
LECR RS ! i : made for conducting the water from this reservoir on
during my study of the hydrology of the Sutherland and : i
. : ,_-Temeacal oreek to the socalled head of the Pamo conduit at
Pamo waterehede which hae not yet been eubmitted to you. ;

3'about the point’ of the originally proposed Pamo dam eite.
It appeare from this etudy that a larger water product -

Ty ‘JThere are no surveys of this section and no estimates of
may be secured from the oombined waterehede by the oon-~.:' ¥

s i = by Syl

F 1;;ooat have been attempted but the character of the ground
struction of a dam of maximum oapaolty at Sutherland and ARG 3 . .

iy ";to‘be.traveraed as reported to me,would indicate inexpensive
a reservoir of oomparatively emall etorage oapaolty at Pamo Sha : ‘

'{oonetruotion. The length of this connection would be,
and,in thia connection,it may develop that an equalizlng :

1{lh;{{d;ti ;“fprobably,three to four mllee.

reeervoir conatructed on Temescal oreek aa uerOSt euggeeta}?,bﬁ7
can be done.would answer all purpoaoagin tho aoonomio' | Returnlng to a previous PRreariph Shike 16 boat
conservation of the run-off tributary to theig &herland. ::;of oonatruotlon rrom‘Warner dam to and including San Clemente

reservoir. 'J | dam.wae ahown to be Sl 602 500.(p.5) oomparleon is made

aly
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- pipe line project siven on pege 2 et $1 337 000 and

adding to ‘this latter amount thc eum or 349,000 bcing
the difference in.ccet.between the Howgocd and the Poot:f?t;”'
estimates for the San Clemente dam,thle boing dcno for ;€1f,f

the purpoec of facilitating conparieon of project ccetofﬁ?”:'

by using,in each case,the same eized etructuro at San

Clemente. This addition to the cost or the San clomentoti’”; '

dam would bring the cost of the Becondidc pipe liqo,projoct
to,($1,337,000 + $49,000) $1, 386 ooo makins a difrercnce
in cost of the two projects of $236 OOO'the concroto
conduit line(via Pamo) coeting that much more than the |
Escondido-San clemente pipe line.' Thie edditioncl ex-«5”l'
penditure ,however,would penmit the ntilization ot thet_
Pamo power drop with the generaticn or 3 OOO K'W.ihich, ‘
at $0.004 per K.W.H. would producc G not.pnoflt of :
$105,000 annually. This latter awunt,oap:ltalized at *
adds in exceee of $2,000,000 to the value of the eyeten.5
There are still further values to. be gainod 1n thc'utlli-

.t AT

zation of the power poeejbilitiee from Sutherland roaor-;gg_;x_u,

voir which will be mentioned latcr.

._-- Pl L
Y
l\.l"

It is here assumed that the Power cculd be die-liﬁixftjii'

posed of at a net profit of four mille per K;I.'hcur

insomich as. the flexibility of the. Bvﬂtom 'ould.pormit 3.ngfﬁiﬁi’

J\-\

service with unueually ‘low load factors qnd 1t is qu&to

« 71
F
...... ‘ ‘, .'ﬁ 51",;_;:;;5}.?._...

probable that by cpereting the plant elmoot“ent1r01§“ror?

be secured.

;,;with the eetimated coet or thc Encondidc-san.clgmant, f[ff??ﬁﬁf¥?5

ety e L 3 o
. - .;. J? 44

[ Ghergee agoinet power development would'probebly
1ncludo thc 3rceter part cf the coet or constructing the
equelizing reeervoir suggested on Temcecal creek at or

near thc Pamo power drop and the coet of the mechanical

' equipment and the tranemieeion 11ne. The cost_ of the

oquellzing roaervoir hae not besn eetimated because of
lack of deto reluting to both the hydraulic requirements
and limitations not now known,and the absence of data
conccnning the physical conditions. For present purposes

;the_cOSt_of the mechanical equipment,including a double

-circuit.transmtssion line to San Diego,may be taken as

~ not in excess of §450,000.

-In addition to the forcgoing there is'tc be con-
sidcrec the cost of building the Sutherland dam whereby
1n excesa of 10 miilion gellons daily,or 15.75 second-
feet of water may be secured. The cost of this structure,
1n any - event wculd hardly be chargabls to power develcp-
ment as euch cost ehould properly g0 to hydraulic develop-
ment in securing the Sutherland run-off No estimates nor
data aro at hend for cstim_tinb the cost of the dam at
thio point where a structure opprcximately 200 feet high

”Fould be nequired. The encrgy that could be senerated from:

'VSuthenland'neter as lowered into the Pamo conduit,would

produce a net revenue, (at the 4 mill rate previously
mentioned) of $35 000 annually while the cost of the plant

inetallation and conncctins to the VWarner transmission line,

ehculd not exoecd $150 000
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The income to be aeoured from the diepoeal or .ﬁfﬁefffﬂfffi'-Wff;“7;ffft i 3[~§;5._~r';;”3; i3”;;ife;;”,q??:,

' r enerated on the ’Pamo condnit Route'
o o In the Hawgood report warner dam,aa an earth-fill

:fatruoture,with high water at elevation 2715 ia given a8

. R

and which would not be. obtainabla with the oonetruotion Hl;?”;{

- lemente i e-iine route amounta to .
of the Rutendite o 0 i : 'oontaining 295 000 oubio yarde ooeting,with overhead

annum reur mill rate. Thia inoome Iould “:Q’f" {ﬂ~i=“'_ e | |
$140,000 per ,at a :-'7T~°" v ; ohargea,$237 768. i “
ntiture ver. the Eacondido pipe- R R AT R
e additional expo 'q -'-:Q eogd In the Lippincott 0 Shaughnaaay report & structure

2,800, 000 on a 5 baeie and thongh | LA
b pPOJQOt of aem ’ " rof the eame charaoter and height with high water elevation

atimate the additionel ceata e A
eEmNeN oD o AU 'at 2710 is given as oontaining 475,900 cubic yarda and.

buildin or t e Pamo re latins reeer-
e 5 ) 1 coating,with overhead ohargee,$499 850.

d dam,I am of the o inian that the g, _ - b
vinidat e Pan - | s 4 7 Hr.Poet eetimatee the cost of a structure aerving

would not reaoh the fbre oing aum.
hes L o 8 the aame purpoee and duty at 3347,000 including overhead

v

but with no yardage given.

B g, o

e ;-,Q;,[.-f;”fff }j': fﬁg;'“=t ! ,H L Hr.Harroun omits detail data but evidently figured
RJ-i :_i .'-';_on a atructure 90 feet highﬁnd eatimatee its cost at
o saze,ooo. ’

-~} .. . '  COMPILATION OF COST OF WARNER DAM.

.
P Y s

1 - AUTHORITY. . HEIGHT OPF DAM. STORAGE CAPACITY. COST.
et WRRNEE e A ‘_-__'_ s Reebe ot : Acre-Feet.
: ize; WERGEGI SRR S ) 0 Shaughnesey,.---- 106 - = = - - - - 117,600 $499,850

o ?ifrﬁ7fﬂ*jgi'f””roat, SR e g L vl 2L 1197000 347,000

N e :narroun Shed alvie g s o s LUl 108,000 325,000
i SRt I jﬂjeef;-}'_a._ﬂawgood Tk P e 200 J=limi el = o == = 15T, 000 237,768
- i ;fﬁf hEh _ﬂdqqﬂ - For. preeent purpoeee the estimate submitted by
rf_','. ' l:‘.ﬂawgeod,at #BSB 000 ie uaed in. t.hie report for pnrposee
e ' ke "Eaalizing the oompariaon eousht.
R HEROE Y O S NS T
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On the route surveyed by Hr Poet and*eetimated.upon¢by Li?ﬁ:iiﬁi@

To determlne the probable coet or the‘!hrner--%WffﬁﬁTkipéﬁﬁf'
Pamo condnit recourse is had to the Poet eurvey rer e B S e
: '“ﬁ et RN
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dietances and elaesifioation for exoawation end baeed ﬁﬁ{f@;ﬁgﬁ5'agiz
thereon,the estimates of ooet of oonetruotlon mnde by{ §;f{sﬁgf§;;

Mr. Hawgood. In the latter 8 report exoevation 1e eetimeted .‘;;j  g;f;-

- . v W T Tk -

under three olaeeificatione, : _;.‘f;_..z~;_tgd;4aj“;3fﬁhﬁff{f?¢j B

[ ] k . i ! W el L & X
! & T T b ; a Y L W . s
LT MY AT R S PN S e AT Yivr, 3
’ R b e AP L L L AR A g 1 F79y

_Earth, - - - - - 18 cent.e per. ou.yd‘ S e [

Loose rock, - - 35 " A R

selid rock, -il 10 per cubic yard.fﬁ;;;, 3j¢,5&1;3a %

For a conduit earrying 87 eec.ft. the eetimnted _:?;?  fffﬁn;f
excavation 1is 156, 000 eu.yde coetins QB? 780,or ln average _j;£%?§ %Tif"

.;,.--f_ ‘.1.

of 37 cents per cubic yard. The average or excavatiqn per ‘”f?ff. ;;y?ég-j:

linear foot of conduit is 5 14 cu.yds.if 37',f;f§5§;€f;ﬁﬁ;};j;§}? B
For a conduit of. reduoed dimeneione,havinguamw» ____ o

capacity of 67 second-fest, (43 H;G‘D.)the average eici;'ﬁffﬁéggﬁigf ﬁi?gffﬂf;

-f~1-vm¥¢~

vation required,per linear foot or “benohﬂor road-wqy’JP;

aceording to the Lippinoott-o ShaughneeayrorOee eeetien;

L -]

"—‘1 r;'ﬁ‘“:q
W

1.35 cubic yarde which at 37 cente per eubio jg”“%wog}géj'”

(1
1+

'required‘the removal of 0 8 cubic yard per linear foot.

Ve
S A 3 A
..I' ‘: ‘

Thefooet of tq;g exaevation ie here taken becauee of the
eere'EeQuired 1n trimming the eides and bottom, at 43- 1/b
oente per cubicryard or 36 cente per linear foot of ‘canal,
fﬁe eum or the coete for the two claeeee of excavation
would bring the eoet per linear foot of conduit to 85 cents,
coet of concreting the Warnerecbnduit is based on
the Lippincott OShaughneeey estimate of £8,10 per cubic

yard for concrete in place and includes the cost of re-

ginfoncins in the conduit slab cover. The amount of concrete

required_13-0f26_cu.yd.per linear foot which would amount

to $2 10 per 11near foot. The: total cost of the ceihnduit,
including excavation and concreting and coverino,would

thus be $ 85 + “2 10 = $2.95 per linsar foot,

et -

FLUKES.

- . The Hawgood estimate calls for $35,000 for 5,290
1inear feet of flumes and though the design provides for

‘a capacity of 87 5 second- feet the same cost is used in

;my;estimate for flumes of 67 second-feet capacity. Some

'freddceieh in cost_sﬁould,properly,be made because of the
ef ¢educedId1mens1one permitted,but in the absence of detail
'Lféeta'heeessery'for a new estimate the estimate as given is

. used in this report.

.......
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) '?'I,:Jl‘ppi.noott md O'Shaushnouy. -
. | | Theao costs aro coﬁ!’i | 3
-' his experienoe 115 éonst.ruotins' :
5 ' | ¥ i : S d_duit: :ls *‘oati.mitod :I.n\the Lippincott-O'Shaughnouy
. : e S A “*'-,'F;f,‘v. A S 3
L e S ‘S“End:,foét; capnoj.ty ‘._(64.6 ll.G.D‘.") For a condnit of 67
e ; : : B nﬁthat cépao;py tho requ!.red w:ldth of banch would bo
_ R S Sl -'_—“lé“as.‘angid"_cia risurod in t.ilis eatimate at 50 centa per linear
| | T 12 . & ] c';ost of q*gi#ating t.he canal along ‘the bonch ki
3 "-\L e .‘a.ﬁ“é’stfmaﬁed d’t t.he iippinoott f:lsure of 67-1/2 cents
' i R kT per ;__cﬁbio kfﬁgg._ There bging 0 8 ou. yd. of excavauon in
L T R ,'_'t','l_;g_”_d;l.}gh jfdﬁer t.he _po_st per 11near root would be S5 conu,
gty g, S gg-rt.elié-f"total cost of bench:l.ng and ditching $1.05 poLE:
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Obpe ations drnwn from the various raports.
_;,__ t.ho _nalggjgg i s | T - . e ' —

Wl A . Ty g _. ‘.' . . 4

f5155f; The Lippincott 0 Shaushnossy route of the Varner

conduit differs from ‘the Hawgood route as shown in the :

_;;f:j- following tabulation." T
‘ Sy ; ;‘ eﬁ.fQ?fﬁi@' Lippincott- | "I'Wafnei' .~ Post-Hawgood
ol O e § - v-';pijg. 70! Shaughnessy.- RSN 7 B U " Route.
Tunniels of a total lenght of 10 100 toet gg S Route.,_ G R ’"Pamoq\ RE .
called for in the Lao?s. raport coating $20 90 pef“; ?éiw“:ft?igi ‘22 250 feet. _s*r.concreted_cﬁpal - - - - 30,560 feet.
| B B s i g0 - s - - Flumes -l- - - - - -7 5,200 "
B QIR Z{lelOO. PR Tunnel boreB, =ieie = 010,360, "
R S N R R e | % N
: "xﬁi;fﬁﬁgggfjasg;QOgl” o SR N =TOLal e 46,210 "
S oapaeity; T v i .~ Capacity
- - “.,;r Z ?;gysr 1O00R8e0 T = == tofim =i m e e e s - -l - = 8750 300, Tt
cost and classification at $20 00 and $16 00 per 1 Wf{f 64,6 H, G Dy ety : G o2 M.G.D.
foot. In this correction Xr. Post oonoufa. ,ff;f - 'ff{ (, SR T 2 | |
f% f}ff; ];ﬁWhi1é_théfe°1s'a'differenoe of about 2-1/2 miles

DR 217
ST
. ¥
.

A%y

;iﬁfiﬁégléﬁéth o£-the;hrdpoéed routes,-the L.-0'S. route

LAY
e d
: It

being the shorter,  -£here ia'hdt appreciable difference

o

o ol

"
.

e S
smalled dimensions and sufriciontly 1arge tp,narryme7f

..

-..{J.

excavation

~

- -

onduit of 67 aacond-feet capacity.

| e,

Qroquired”for a c

\, o =T O
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The Post Hawgood route oalla ror 46 210 linear gi“”ffﬁZ“hf |
feet of conduit with a ourrying capaoity or 87 5 soo.ft.; ‘“f"."”

The Lippincott-0'Shaughnessy routo oalla ror 33 100 linonr

feet with a carrying capacity of 100 sec. £t. "Uains thoir  ” "

respective unit costs for excavation and_conaroting-lnq

retaining their original figures for the ooat29f ;1gﬁ§a; 3

the cost of a conduit of 67 sec.ft. capacity works out as

follows: Seterd

-

Lippincott-0'Shaughnessy route, 33,100 ft., $346,173.00
Post-Hawgood route, - - - - - - 46,210 " £360.468.00

Overhead charges as spboifled s
in each report are 1noluded. :

These estimates are tabulated on a soparata aheet herowith |

The Harroun estimate for the Warner conduit 15_,
$429,000. Its carrying capacity is not 5ivoﬁ-inyt56"rep6#t,H
though the Harroun estimate of the yield of tho’ﬁannér |
watershed is given as a little in excess of 23's§éff};,gp_.
15 M.G.D. and the conduit 1is probably dea;gned'to carpy“a"
larger quantity than 23 second-feet. S

Summarized,the estimates of cost of tho‘ﬁanner--

conduit are as follows:

Lippinoott- ' X

0'Shaughnessy, - - - - Capaoity 100 sec. ft., e ) 397 600

Bawgood, - - - - - - - - Y A P AT e 380 146
 Harroun, - = - = = - = No detail 1nrbnmation, -,f, X

429,000

'
[ ¢
i
| ¥
*
3
3
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'_ﬂéAﬁbésAs*gLEhshmnf CONDUIT.

The diatanous and estimated oosta of the Pamo-

‘~San Olemonte conduit 1n tho roporta examinod are as follows:

anégdr%; | Length in Feet. Estimated Cost. Capacity
| : Sec, Feet.
' Lippincott- :
,o Shaughneaay, -- 130,720 - - - - §1,158,500 b4.
_nawgopd, =faiaia 21315100 --- - - $1,033,000 174.
Harroun, - No detail information given, § 862,000 ?

~ Though the-Lippincott-o'Shaughnesay and the

i Hawgpﬁd;#oﬁtes for this conduit practioal;y'agree as
i.to t6£ai iehgth,tﬁe makeup of the structures as regards
.pbnéreta;cbﬁduit,rlumeé and tunnels,differ. These items,
 803?égéted;and'w1th oriéinal cost estimates are given

o in:tdbuiated form on pagezst Ovérhead charges as given

1n.the_reépoct1ve reports are included in the items.

. PAMO-SAN CLEMENTE CONDUIT
"OF 67 SECOND FEET
CAPACITY.

| '-; Estimatoa of oost of a conduit,with concrete

lining nnd oovor,oxtonding from Pamo to San Clemente,

htvo bean preparad,(as ahown on paso:bﬁ) based on both
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the Lippinoott-O'Shaughnoaay unit prioea and diatanooa : n{ij i
and on tho cost figuroa and olasoirioation aubmittodkin. ?%ii;?fﬁﬁg'

the Hawgood report. The original oatimatoa aro for gff4 “'

conduits of widoly differing qapacities tho lattor iinff}ffﬁ‘ﬁf

> i il
. . 1 iy Lo
e ————

second-feet, Tho unit oosta for oxoavation and oonoroto '.;irl,if?r
work have been reduced to a yardagp baao and tho roaulting ~»~H;
figures applied,as nearly as. 1s permitted by tho original ‘!f£@;§f
figures,to the construction of a oonduit of 67 sooond-feot S
(43 M.G.D.)capacity. With tho inolusion or overhead ‘ o
charges as spacified in the original oatimates,sivon.aa
a per centage of the construotion cost, tho total‘poat of
of the 67 second-foot conduitjybased on tho unit priooa ln .
the two estimates named,would be: ' | L:"
NCRETE LINED AND COVERED CONDUIT OF 67 SEC FT CAPACIT!.

WITH FLUMES AhD STEEL SYPHONS

Using the Route and
Cnit Costs Estimated by

Total length in'Feot. & coat

Lippincott and ) 130,720

$1 173 aoo?f'
0'Shaughnessy, )

Post Survey and ) 1 S R R SR
Hawgood Estirats) .5$1..727,860:- >

L &

. 131,100

L~

Pifference, - - - - - -.- e L e SREC s 450’931 ,

The Harroun report does not stato tho oapicity

of the Pamo-San Clemente conduit,its longth nor tho

,,,,,,,,,,,

character of construction and des ign. The - cost is ostimatod,

' 2 2 3 . . = -2 ._-:_. _" .r‘- 3.'. h". LASHORS .“at'_".'_:‘.- ..I.'t_.

nowever,at 3862,000. - X7 J“__i-apg_',;;;ﬁ,_,ﬁgfy
& S Y

2
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OOHNENTS ON

S nauo - SAN’OLEHENTE 'CONDUIT.

Tho mothod of otating tho character of the work

'Md:E ffand 1ta lasairicatlon'and of arriving at conclusions are
'ﬂfdfmoro oloarly set rorth in the Hawgood roport than in the
\;ff{Lippinoott-O'Shaughneasy estimates and as the unit prices,
.'j{or oosts for olaasifiod matorials used by Mr.liawgood are
‘{oabout as generally round I an inclined to feel that
'dkoot;motos based on his calculations may be reasonably
3 uaod*in*prod1o£1ng tho~coat of a conduit along the same
-routo having a’ oarrying oapaoity of 67 aeoond-foot or

‘43 H.G D.,

Tho olaaairioation of excavation materials is

' 1argo1y a mattor of individual judgment based upon personal
_'1nspoction of the materials to be encountered and it is
) ]quito poasible that the Hawgood unit prices should be raised
‘ijbooauae of prosont labor oonditions as compared with now
.ofuand tho timo the estimatoa were made. A readjustment of
:3?fthoao unit oosta ahould not, howover cause a large increase

‘jVigﬁin tho total ostimate.

Tho 1nvertod ayphona on the route of the Pamo-

"jfflﬁijsnn.clomonta oonduit (of 67 sec.ft. capacity),are figured
‘f:fﬁﬁiiat 42' diamoter and or stool oonstruction,wlth a oarrying
‘ ~; ”xolpaoity ot 31 nooond-foot or 20 million gollona daily.




may be installed in parallel with the original 11na. It
should be stated that oatimates on- this olaas or work

have been made from data. not at all oomplete nnd ﬁho f df;,-”

- figures given should be oonsidored as proviaional. Tho

cost has been eatimated on a basis or 3 oonta per pound,_ﬁ

installed, for double rivoted steesl pipo,dlpped.

It is likoly that in places where 1deal cendit- >

ions may be found, and assured to oontinuo ao that
continuous wood-atave pipe could be uaed to advantago.-f |
Racent investigations by officials of thn‘U S.Roclamntion

Service,covering some 80 1nstallationa rouult in tho

conclusion that the life of continuous wood-atava pipo,‘_ 

where proper conditions are observed,is 30 years and over.'"{;*,

5

The 1life of steel pipe is considerod,by the calitorpia31

Railroad Commission Engineer bopartment,at 30 years.
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| SAN CLEMENTE DAL,

f 9fﬁ§2Sa§‘c1emoh£§kdam haq been estimated to cost

; aq,rdiioﬁgi

REPORT; . HEIGHT 1IN CAPACITY CUBIC  COST.

S FEET. ACRE-FT. MILLION GALS. YARDS.

' Lippinoott- |

0! Shaughnesay, 90 8,570 2792 984,400 §691,000
Hawgood, - - - 65 . 4, 500 1466 350,000 $275,625
Poet oz . lgp 3,250 1089 5 r sl £227,700

.-Harrdun,- - = Nelther detalls nor costs are given.

.'Hote._ The Lipplncott-o Shaughnessy report gives a table

~showing the capacity of San Clemente reservoir,at

65 feet,to be approximately 3,800 acre-feet. At
680 feet the capacity is stated sy the same report,
~tp be 3, 070 acre-feet. See page 72 of the Copy of
the L.-O S report.

| There are no reasong given,in the reports,for the
determinations of the foregoing reservoir capacities. It is
obvious that the demands of the City of San Diego,with the

requirements of the Volcan system,may both be met and satis-
- fled by a reservoir,at San Clemente,of some definite capacity;
- ‘economic or engineering considerations »1f undertaken, do aot
;appoar 1n the texts of any of the reports examined.

" Reservoirs of the capacities designated would perform

r'the tbllowing service ,Without replenishment during the periods

DESIGN. LR | - Would supply 10 Killion Gallons
daliy for number of days stated.
,,Lippincott -0 Shaughneasy, --------- 270.
_Hawgood,‘e ---------------- 146.

Post, R e 105.




WARNER OWNDUIT.
(Concrete lined and. coverod)
Rt 2 o
On the Route Surveyed by Post.
anﬂ Eitimated upon by Hawgood.

-
.

S

S P ! ,
Length 1n‘€ e_gt.. Character of Section.
%.. Conduit benoh @ 50 d pr.ft.
- :‘r”:. " eaxcavation,
"8 cuﬁyd.per ft.
at.43,5 centis. o |
Fer cu.yd.- - - 36 J pr.ft.

CONDUIT.
EXCAVATION.

Cost pr.lin.ft. 856 ¢ = . ii o i ulgh e
30,560, - - - at 85 J'por limear toot, f_SBG,OQO;g:.j“a"Z

Concrete lining SR ER S e
and reinforced - BRI
cover for conduit. i O T AR N 3
Theoretically 4"
thick and requiring
.26 cu.yds per lin.ft.
and costing $8.10 per B ¢
cu.yd in place.Totals PP
€2.10 per linear foot. | RER

CONCRETE
LINING &
COVER FOR
CONDUIT.

30,660 - - - - at $2.10 per linear foot,

5,200 - - - -"Flumes,lump sum, - - - -

FLUMES. Approx.the Hawgood est.

Tunnels, 11nod.
5,870 ft. 20)
4, 490 L. @. 18)°

10,360
TUNNELS.

ROLADS. Hlew roads, - - - - -i="=i=j=

Changing old roads, - - - =
Overhead, - - - - - - -12-1/2 § cf cost, - - - -

Total, - - = = = = = - =

ot,

$117,400 -
- 71’8‘0 .“; :

$35,000.

$64,176.

s ankth in Feet.

WARNER CONDUIT.
(concrete lined and covered)

— T —— ———

On the Route Estimated Upon by
Lippincott and O0'Shaughnessy.

Chﬁracter of Section. Cost. .-

conduit bench @ 60 ¢ pr.ft.

" excavati 8 og.yd.
pr.£t.8 67-1/2 o i arign
total cost per lin.ft.of
$1.05.

at £1.05 per linear ft., $23,362.

Concrete lining and
reinforced cover for
conduit.Theoretically

4" thick and requiring

«26 cu.yd.per lin.ft.

and costing $8.10 per
“gu.yd.in place.Totals .
£€2.10 per linear foot.

atv $zo 10 pQI‘ lin. ft- - - - $46’725

Flumeszlump'ﬁum as per .

Lip.-0'S.estimate, - - - $ 6,000
Tunnels,lined.

5,610 ft.a $20. $112,200
4,500 ft.2 §16. “72,000
New Roadg, = = = - = - = 4,000
Changing old roads,- - - 2,000
30£ of cost as given in

the Lip.0'S. report, - - 79,886.
Total, - - - - - - - - - - $346,17S.



rm-su CLEMENTE OOIWIT.
(Concrete lined and covered )

On the Routd Surveyed by Polt
and Estimated upon by Hawgood.

Length in Feet.

85,380 - - - -
EXCAVATION

ANL
CONCRETING.

86,300 -~ -~ -

CONCRETE
LINING &
COVER.

85’380 R iy

FLUMES.
11,485 - - - -

SYPHONS.

CULVERTS
ROADS?

Tunnels, -
OVERHEAD, -

Lharacter of Section.

Bench,1.3
at 32.2

yd.per ft.
per ocu.yd.=

.44 ¢ per linear foot.

at 44 J'por linear foot, -

Ditch excavation on the
bench,.8 gu.yd.per lin.ft.
at 32.2 ¢ per cu.yd.=

26 per linear foot.

at 26 J'por linear foot, - - $22,200 |

Concrete lining and
reinforced cover.All
theoretically 4" thiock.
+26 cu.yds.per lin.ft.
at the Lippincott est.
of £6.80 per cu.yd.=

- oost of $1.51 per 1lin,ft.

at $1.51 per linear foot,

Flumes at approximately | |
the Hawgood estimate. et i
(345,000 per mile.) - - - $100,000
Syphons,of 31 sec.ft.

oapacity.nouble riveted,.

and dipped. 42" diameter.

at 6 ¢ per 1lb.installed.

---------- 96’500
Tump sum, = - - = = = - = 6,000
" R R R S B s AN E A T 10.000

7,120 f£t. @ $18.00 per ft. .
7,415 ft. @ 16.00 " M
12-1/2 %
TOt&l, ----------

_‘12959265 ]
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SCXNDUIT.

(Concrete lined and ﬂovered)

On the Route Estimated upon oy

.'I.-I".
1
21 e o "B Sl -
il AT & AN S
L 3a it WA VRS Ay Al
el g [ TR SN L
nfoed P : .'f‘..—. "-_"
1 oF e A SRR ey
- . g Lyl it
L 99 - F -‘. ]
e RN L ad - . M
» -

_ ufij ==  - = - - at $20.00 per linear foot,
“AVERA takon from the L.+#0'S.report at 30%

the Lip.-0'S.estirato.

Taxen at lump sum of - - - - 10,000
Tunnels are taken at the

estimate in the Lip. -0's. :

report.
487,700

272,030
$1178,800

£ 1. ;1  Lippincott and 0'Shaughnessy. i
B I

_Cost. engthiin Foet. Character of Section. Cost.
,i; : Bench for concrete 2
Yos : conduit,at 50 per ft.

fﬁﬁ', 47}951 - - - - at 650 ¢ per linear ft. - - §24,000
:Eﬁ,\ - - $37,570 Ditch excavation on tke
T | 2 f bench at 70 ¢ per cu.yd.

% - g | = 0.8 gu.yds.per lin.ft=

M 2o 475951 - @ 55 ¢ per linesr foot, - 26,370
'ﬁé. | 3 i

- - §22,200 ¢ 4

o . 2 )

s 22 3 - Concrete lining and

2k PR i .reinforced covsr.All

¥ 31 X ttsoretically 4" thick.

i TR .25 cu.yd.per lin.ft.

o a5 " at Lippincott sst.of

3§§ S 4 5.80 per cu.yi.= cost of

ﬂ?@; ¢ 1 1.51 per linesar foct.

1§5ﬂ fESI - - =2 £1.51 per linear foot, - - 72,300
R

..'.\‘-:.i}_’._'_

f Flumes at Lip.-C'8.est.

ﬁﬁ;‘ ,37'°BO - - t $3.85 per linoar f 142,800
e 2 - - -at iR W 37,3800
R 1

ol Syphons.At Lip.-0'S.est.

- - -« at lusp sunp, - - - - - 105,800
éf Roads. (Not estiwafed in

Total, - e o & & -o -
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