


_ • • jt:ID .Fletcher , 
L:gr ~ ,1 Co . 

I.e .... "'" ~ ~- Sir: -

WILLIAMS. POST 
Aasoc. NKN. A. •· c . L 

PLETCHER BLDQ., 124 ITH ST. 
• SAM DI&OO, CAI.II'OftNIA 

l.Ic.J' 27 , 191G. 

You h£. ·;e eske 1. ne to report tl:e f lncl estin:f;. t es on 

certain el e::-~ ents of' the Cu::.'l .. oll i n Scu1 j)i OGUito :\ench JJevel-

Q I . C t . ... 

Carroll ? eservoir 

~his l:z.s been rreviousl y es"~ime.ted et $267,000 
[!..._d ~269 , 000 for v:;:.rions tJ:-pes of dt:m. ~inal 
design ~:.es been cu_·ried for \7ard. end contl9 c.ctors 
fiG~tres obtr-d ned s tfficie:J.tly to essnrc t1!at 
t~ese fi~ ~es ~11 be considerably less using 
eithe~ t:.e wi.liti~le a-rch or sinGle erch con-
e-;~ e •u:-: dem ' s n· .. J· 

... ~ ~., _______________ ..., ________ .. ________ _ ··. \1 250,000 

Ccrl"'Oll c·~ 11 a.l ----.. --------- ..... ----------------
{.• -. •t ...., . 
u~ ....'J.eG n. o ~e8ervo~r ------------------------

~ ?ain:PiJ g plant in the -r:e"cer bea:i.·inr; srevels 
of on • iec;u.ito ::-'iver and pipe line to 3an 
~ie~~ito reservoir -------------------------.... 

Lo-; service distribution ]?ipe line covering the 
northr:est l)Ortion of ti1e rench and the coast 
1 i.~es of :rlensha-;; - le nds below elevations 180 
al~ove see - length 6 miles -----------------

Eigh Ser;ice ~istribution line for 
lc. :1ds above 180 elevetion up to 
350 ft . ele~ation: 

P~tmuin~ nlant -----------------~ "'""t.1 .-

~ipe Line ~~------~-----~---~--
Cement reservoir, four in number 

on vcrio~s high elevations --

~17' 700 
49,600 

10,000 

Brcnch of Low Service Distribution line ~or the 
soat!1erly slope of the Ranch belou elevation 
180 end dor:n to elevetion 50 covering- the 
lends adjacent to the Ranch House c.nd the 
out !~erly l ands of Henshaw -----------------

Total ~-----~---~---~~~--~-

113,000 

69 , 700 

25 , 000 

58 ,800 

77' 300 

41,500 

•.. l' . ~tl . ...1. c·t ch er 
)v.cc 2 . 

It \','ill lJc nrcl .1.·utood thut the t1n:oe c1icJ·_·ii.nti:->. 

line., linted cbovc ~;:.1·o ::::o tliSl'>OSocl ac to 1n·cvi·' ~ V(~!.: .. l~[..ul~ 

for the Cl.iE.t:cib.ttion 0 .• .l • ., r. 
..!. lJ ( .. ~ 

• . , .J.. ,., .. v J. . ~he ' :c'C"" r. -~. •"'"'' • ,~ ~ ., t. ..... u .. -;,.,} • •• u ~ 

CS follO ' .. 'S : 

.Acres servccl tlict1·i 't ;tt :i.on .T~ines . - - -
"'"I h nllC .. e·_.,s., ·· ,., 
-·~ - .; .J l!C . " 

-.o··: Service f2en :·~li~o 1,_GO 
!:ri ch serv ice 2~00 
Lo~ Eervicc ~outh ~lopelOO~ 

200 
700 
100 

1100 

, 'lt .... c i .:; .• vu- ~.t.: 

:::.20 
10 
4.00 

7f:.O 

1'750 
r-r. or 
~v u - ,. ..... .!..v 

.• 0 ... - -



C.A..:"1. OLL-SA.d Dil!GUITO-CO uT 
JEVELO?J,n•:HT 

l1ay 25, 1916. 

____ ....... 

~::rs report inclnd.es the resnl ts of ftu:·ther surveys 
e::a s t~=-icient lend cl<lSsi"Picetion to determine the size of pipe 

lines fa~ distribution . 

LO~ S~VICE DIST~IBUTION 

~ cooplete stady has been made o·P t1 e limits of 6revity 
d .. ist:4 ibution, uith the f'ol1or:ins essential el ev .... tions involved. 
It irill be tmderstooii t·~c:.t t:~e route of the ~·:a.ter . is es indicated 
in .~ recedinc; report, bron8ht from carroll :luservoir through the 
(!~roll Cc.ne.l to the son Die£;1.l.ito :.eservoir. ~'rom the Son Die-

• . . 
gnito :::eservoir , this stud~/ presents the cost of conveying cll 
the ~-;ete:· possible to the Coast by gravity, instead of msl\:i!f; e.ll 
t•le Coest ... ervice from e "hieh service" }.nunping plant . ns p~·o-

.:.. o sed .::"' t:: ~ 11r ec ed.ing r e~ort • 

LJ..evations - Low ~ ervice Line 

Gerro11 leser7oir Outlet --------------
.;e-11. Dieguito ?eservoir. hieh water sur-

face -~-~-----~--~--~-~~~----------3e,."'l .Jiermito ~eservoir outlet t and litni t 
of service on Sellta ~e lends in 3a.n 
:lijo 7Qlley ~-----~-------~--------concrete .!ecervoir ''Au on Coast, Begin-
nine o~ bre 1ch piJ?e 1 i.r1es to Del :.:o.r 
~nd ~ .. cinltes end limit of service 
o::1 lc:-tr s of :":enslle.'\7 ----------------

Del !.:a.r - .Jclivery --------------------
~ cinites " ----~-----~-~~------

255 ft . 

225 

180 

150 
125 
100 

" 

" 
It 

n 

above sea. 
" . tf 

H 11 

n u 

" " U H 

' 

• 

Areas - Low ~ervice 

Lnnds contie;uous to Coust - 5 to 10 r i c:J , ... ro~t 

~an Diecaito ileservoir . 

iO~E : 

Henshaw - Coast Land ---------------------
u - Stevens Yelle -----------------

Ontside owners, Coast La11d ------------ ---
11 " Stevens Te.11ey -----------

~ncini tes District l)elow elevation 100 ft. 
ultimate are,. 600 £..cres, assurae -----

el "..;.ar District - i:1c1 uding hit;hor a1~e~, 
on ~,-..hich Del 1:1a.r L. & w. Co. is :::10\7 

107 
193 
220 
r:oo 
.!:oo 

using au:dJ.iery pum11s - Ultimate e:t.·e'-
mostly domestic 1,000 ucres - use --- sao 

Sn.nt a Fe Le.nds l)cl0\7 elcvc.tion 100 in ~c..n 
~lijo Ccnyon - ~otcl area , 1400 ~ores. 

acres 
If 

II 

H 

u 

clednct lO~·o for \la.s~e l~d --------------------

~ote.l - Lorr ~ervice ----------------

1520 t!Cres 

1260 II 

2760 n 

These arec.s s1!ow only the ::;ant e. .c'e l""' ~.:.Cl.c a "Vt:. i l ~-.cl e .::-or .. 
low service in ~i.e Sw1 b1.ijo Valley, r:hich cc~t lli.ci 1c:1tclly be 
served from tte nLou .,;ervice Distriuution Pi[c ~ine" to the Co .... ~t. 

Other areas of s~-,t a j;,e lands south of t h e Sru .l.Ji G- ito 
Reservoir a nd ~lone; tho main 7iver may be nerved b~~ ._.:.4 ~vi-t~ i.:t~.t 

ere not treated here , because the~; \70 1<1 be so:. v it b~· u: otc~ar L .. ... 

sepura.te I.>ipe line • 

JJ.ignment oi' Lo\·.· ~ervic~ 

Distribution Line 

~his line be sins at the ~un JJie.:_ tl to .. e Ger v i 

follows t ll e left or southel .. ly llc.nk of the JCJ lJ.ijo l 

.. 
'- !.i.l 

le., to t1: 

Coast a distll.llce of 5 miles , and thm turns nontherlJ t _ro 1L1 t .e 
Henshaw lends one mile fu.rther . 

In tho first three miles it ucts us t;rtu :- i·""t;_·.:.u·ttion 



or t.. O· t 1400 &.cr es of ~~YJ.ta ~'c l nd . .t the 5~· u il e point it 
r-o~.~i:leG .:or sore 300 acres o.d.ditio·~oJ. (Hen.Ghc.r: end others) ro1d 

also lo2' branch r.i11e 1 ines to .Del ··_ar e. .d ~! cil i t":.s . 
.i.t the end (6th ile) it J>-ovides for soLe 500 ... cres a clditio 1.1al -

The totel i ncluding el l~s.r and 11cinit~s is c'bont 2800 
~cres to be scrve\l b~=- the ~'low service" lino. 

Hig,."-1 ervi ce CorreSl)Onding to ~ receding Low ervic e 

TLere remE.in on the santa :h.,e ~e.nch in the vicinit~r of 

en i esui to .-.eservoir end ext ending westerl~ to the .r.anch 
~i~e 30ZO ceres varyi~~ froo nn altitude of 180 to 350 feet above 
sea. :r:.ese can be served b-· a. single trunk - iiigh Service .uistri-
cut.:.on Line - 7l ic't. tuen •. '0 tlcl be contirr.1ed alon5 the hie;h ground 
into ti·e 3:e!!Sh~u leJ ds providing for 535 acldi tione.l acres encl 
90 a.i 'itionel ~cres outside o;-ners ·or e total of 3755 acres . 

r:"his invol·ves o. IlE'ill)ine plant e.t the San Diegaito Reser-

ve ir, a-1<1 ~re:?erc.'tly several sw~ll reservoirs on the highest grmu d. 

Carroll ~eservoir 

:&:cis he.s been previously estifllatcd at .J267 , 000 and 
·)2J9 ,000 ..Por v -!"ions types . ~ inal design hc.s 'been carried for-
-.·.ud e..rd contractors fieures obtained sufficiently to at.m1.re the..t 
ti1ese fi~t.tres :·rill be considerably less, usine; either the "multiple 
arch" or ns.:! gle arch" concrete Dam. 

Carroll UW1el 

This co 1 dnit will convey 25 seco rd f:cr;rl, o1· 1250 :.:incrs 
Inches. It is to be 36 inch cement ancl ~i vetcd ~teel pir c • 

Excavation: 

Earth & solicl. :ocJc 19 ,945 Cn .• yds . ~t .. ,0 . 46 
(AvereBe price) ----------------------Tunnel , 1100 1:in.i't. nt 08 . 00 ------ -------

36 InchJ ~iveted tee~ l?ipe , .1·0 . 10 eege, 
4950 lin.ft. At . .ji5 . 00 in pls.ce -------

36 Inch Cement Pl]?e, 
23,400 Lin . f't . at . .,;2 . 35 in ple ce ----

15/~ Overhead ------------------------------

TotrJ ~~---~~-~-~----~-

San Die gtti to Reservoir 

Da.ta 

Top of Dam -------------------------::;1 ev"*"ti :on 
High ·,·:ater Surface ----------------- " 
Outlet --~~--~---~---~-~~~-~------~- " Bottom ---~--~~~-~-~~~~-----~--~~~-- n 
TYJ?e - En,rth 

Top rndth 10 ft . 

. 
I J • 9 ,131 

8,800 

24 , 750 

54~D90 
15,329 

.~113 ,000 

233 
225 
180 
153 

Sl o:pes 2~-: 1. 
Capacity --------------------------- 4 , 800 ~ere ~eet 

~stimate 

Stripping surface , 
10, 000 cu . yds. at 00 . 40 ----------------- ~ Cut-off Trenches , 

l 700 d - at ,~'~o . 60 t cu . y s ~ r -----------------Erub ankman t , 
145,000 cu . yds . at 00 . 30 -----------------

Concrete outlet o.nd Tot~er --------------------01 eerins nosorvo ir Brush ---------------------
Ripra.p - upstream face , 

740 c~. yds. concrete at ;1s.oo -------
Overhead - 15~(, ~ .. ---- .. ---------- .. --.. -----------

4 , 000 

1,020 

43 , 50 
6 , 000 
2,000 

11,100 
9,080 

~ 69,700 



\ L07 SESVICE DIS2.i. I DUT IOII LIHE 
Srul i>iegn.i to Reservoir to Coast a .<1 Hanahaw La£lds 

6 miles . 

------
:..stimate. 

28 I. ch :\i veted Bteel I ipe Ho . 12 Ge.ge 
7,500 lin . ft . at ;~: 2.10 -----------

28 Inch cen:ent Pipe, 
3 , 500 lin. f't . at ;Jlo 75 

.. _______ ........ 

26 nch Cement 1- ipo , 
3 ,300 lin . ft . at vl.GO 

______ .. ___ __ 

26 LY1c1: J:""~iveted Steel Pipe l!o. 12 Gcrre . 
1,500 lin . f't . ut :jl.95 -----------

24 Inci1 ce rent Pipe, 
7,000 lin . ft . ut ~1..45 -----------

18 Inch :~iveted Stee1 ~il?e , 
6 , 000 1 i n . ft • at .,;1. 30 

12 Incil Cement ? i'l?e, 
3, 800 lin. ft . at v0 .55 

12 IP..c11 :-:i ve ted .;, teel - i]?e 
1,000 lin. ft . at vl.OO 

,. 

________ .. ___ _ 

.. _ ...... _ ...... _ .. __ 

-- ......... ._ ___ _ 

overne~d - l&fo --~-------~--~-----~~-~-~---

0 15,750.00 

6,125.00 

5,280.00 

2,925.00 

10,150.00 

7,800.00 

2,090.00 

1,000.00 

'1,680.00 

~ 58,800.00 

rn.!.e;e 6 

HIGH SERVICE DIST:~IBUT IOH LIH~ 

---.--- ........ 

Lancls 1'fllich :·.ill be Served. 

~he lc.nds lying ebove elevetion 180 feet o;1 the t;an 

Dieg1lito Ranch and ebove 160 feet on the :~ensh'-r; C;.nd ou.tside 

:pl1 operty, alone the 1 ine J1ere estimeted ere e.s follo;1s : 

It will be understood that there c.rc t:c dit:io.ne1 c.rees 
of t;he :1unch , 't'lhich \"!ill require separate 11i11e li.J1e s . 

Lands 

San Di ee;uito -~anch ------------------------
• 

Hensho. w :P roperty ----~----~--~-~----~----~ 

outside ~--------~---~~~--~~----~~~~-~----

700 

100 

3 , !:00 
" 
11 



po~e 7 

~".is i1l ~.n t \;ill be lac at ed i lilfiled.t: ;'- c l bolo\·; the Stm -
I icc; ito Da."Ll. end ·ail 1 lift rn=.ter to elev'-tion of 360 ft . ebovc 

se'-• ~'-c averege li::'t r·ill bo 160 feet &t cl tho ul timate re-
... .. li.1·e:ce ~.ts ;ill l~e 5, 000 ge.l lo:1s ~_)cr minute . J..he present in-

stcllr..tion s1:o lid. 11ot e:::ceed 2 , 500 vul lo::s !"Cl' ninute . 

:11r.1U -

~i"~ e -

.::sti mate 

u·· #.J.e ct l~ic ! -o ·!; ol· co~.lctc f'or 2 , 500 -Gc.llo.lS rer : inut c yJith S\:'i tc i~es e.:.d. 
1: tilli!'lg"S -------~------ .. --------.,-----

:--,~ .. a -to I.e 21 :.e3 ervo ir, 

:-,,.., 1., 
o..J '"~.1.·- - " 

1" l·::c-:~1 s·'·cel _.iveted I~o . 10, 

__ ...,_ . __ 

2 , 00:) li:_ . :'t . ~t ;2. 20 ---------------

V~,.~- .. ~.._~ ,..:; - , :; ----------~----------------- .. -y ~.,;_ .c:.;~\.l -v 1 .J 

' I • 

'.t 5,000 

6 , 000 

4. , 400 

2,300 

v 17 t 700 

~our locpJ. reservoirs •·:ill be o:f:' u.D.:.; ... J.t::.cc o: 
varioua hie;h hilln, to e~'ltalize the draft on t .·o :.i£)1 ccl·v.:.ce 
and. for star ese d trin~· r e],r..ll' o. The gener 1 :pl ... :! ·..-;o.'.l cl Le 

circu lar 100 to 200 -feet i n diameter , 5 to 8 ·?eet <lee!: , ·.:ith 

slOl)ing sid es ] inecl t·:it1 concrete • 

The cost of Stl.Ch Recervoirs v.u l l cl l:e uco ,".; v2 , 508 

euch . 

4 .1. eservoirs at 82 , 500 -------------------- "li 10,000 

• 



:Pipe Line 

22 Inch .. {iv eted Steel, 
6,000 lin. ft . c.t ..;1 . 60 

_____ ,.. .. _____ ..,. __ 

24 Inch Concrete -. J." J.P e, 
1,000 ' lin . ft . at ., 15 .. _ ....... _______ .. _ _._. 

.,,_ . "± 

20 - .. .1.ncn ;-.i veted teal , 
6 , 000 lin. N.. at tjl . 55 Ill e 

... .,. ____ .,. _______ ... 
18 Inch .. iveted Steel, 

8,000 li!l. ..Q$. .. v1 . so ..l.u e l::.ll --..---------------
24 Inch Cement l?ipe , 

2 , 000 1 . .l).l. at ·.:1.45 -l. • ..I. Ll • 
_________ .... _.,. ____ _ 

12 Inch -·i veted ..;teel, 
2,000 , . 

..~.J.n . ft . e.t V]. . OO 
.. ________ .,._ .. ..;.. __ 

12 Inch Concrete :Pi1)e , 
3,000 lin . ft . e.t . 

\,.0 . 55 ------------...... ---
10 Inch -~i veted Steel, 

~ .ooo lin. ft . E.t \}0 . 80 
.. _______ .. ____ ..,. __ 

12 T • _ncn Concrete :Pipe, 
4,000 Lin . ft . at !~0 . 55 

.. _______________ 

O~erheo.d - 1~; -~------~-------~---~-----------

:vase 9 . 

0 9,600 

1, 450 

9 , 300 

10,800 

2 , 900 

2 , 000 

1,650 

3 , 200 

2 ,200 

6 ,500 
\ 49 ,600 ·; 

Lands 

SOUTH SLOPE - LOW SEHVICE 

Distribution Line 

en Tiiecraito ----------- -
Henshaw -----------------
Outsiders ----------------

1,000 
100 
400 

1 , 500 acres . 

pcge 10 · 

This pipe 1 ine clso forms in pert a 1 ink cetv;een Sen 
Die en. ito Reserve ir ~nd the pum1 int; plant in the bottoms. It :·:ill 

serve the smtth slope of the ~a.nch by grcvit~l betv1een ele'\' tio :r.£ 

180 and 50 feet above sea. 

~stima.te 

18 Inch steel ~iyeted, 
3,000 lin. ft . e.t ..tl . 30 ------.. ------- ·,; 3,900 

~rmnels , 
1 , 500 lin . ft . at tjB . OO 

~- ... ______ .. __ 
12,000 

16 Inch Concrete l'ipe , 
7 , 600 .lin. ft . at ~0 . 75 -------------- 5 ,700 

16 Inch : i veted steel , 
2,700 lin. ft . a.t !.~1 . 20 

,.. ,240 ------------
12 Inch Concrete ~ ipe, 

16,000 lin . ft . at ~0 . 55 
_.., _______ ..,. ____ 

8 , 600 

12 Inch l)i veted teel l? ipe, 
2 , 400 lin. ft . at : .. 1.00 

________ ... _____ 
2,4.00 

overhead - 15-.b ~--~-~---~-~~---------------- 5 , c:_60 
I 

• ·11, fiOO \i 
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ARE.A & CAPACITY TABLE. . 
E. lev. Depth Ac,..e:s 

Flooded 
Copoc,.ty 

A c::. F-1. 
Coeac:Jt;. Mil.c:r. • 

20S 0 o.o O.t!J o.o 
210 s 1.29 . 

3.2.3 . /./ . 
2./S 10 -4$6 17.86 S.B 
2.20 IS 8.27 49.9~ 16.3 
2.2.4" 20 13.63 104.69 34-J 

2.30 2.S 23.88 198.~ 64.7 
2:JS .30 37.30 J 51."39 I 14.4-
240 :ss 49.6S S6&.?6 185.3 
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' 

r. Ed. Ji·letchcr, 
llgr . V. Th& .". Co. 

Dear Sir: 

~ ou have asked me to report the final ootimatea on 

certein eloments of the Oerroll-San Dieguito development. 

Ce.rroll Reservoi0. This has be n previously esti. a.ted 
at(:267 ,000 a.nd •.J289 ,000 for various types of dam. Final 
design has been carried forwrd and contractors figures 
obtained sufficiently to assure that these figures will 
be considerably reduced using either the multiple arch , 
or single arch concrete dam, say ~: 260.000 

Ce.rroll Canal. 

San D~eguito : eservoir 

Pumping plant in the \18ter bearing gravels of the 
San Dieguito River nnl pi -e line to San Dieguito 
Reservoir 

Lo~ service distribution pip line covering the 
northwest portion of the ranch and the coast lands 
of Henshaw- lands below elevations 180 above sea-
.Length 6 miles 

High Service Distribution line for lands above 
elevation 180 up to 350 ft. elevation 

Pumping plant ~ 17 , 700 
Pi-pe Line 49,600 
Cement reservoirs, four in 

113,000 

69,700 

25,000 

58,800 

number on various high 
elevations 10,000 77,300 

Branch of Low Service Distribution ~ipo line for the 
sout herly slope of tho Ranch below elevation 180 
and do\?n to elevation 50 covering the lands 
adjacent to the Ranch House and the southerly 
le.ncls o.P Henshaw 41,500 

Total $ 635,300 

• 

Mr . Ed. Fletcher 
Pa.Be 2. 

It will bG understood that the throe distribution 

lines lioted above are so disposed aa to provide ver·.I lerBely 

for the distribution of tho water . The nreae provided for 

are a.s follows: 

Acres served distribution Lines. 
Ranch Henshaw OUtside 

Lov: Service San Blijo 1260 
2500 

SlopelOOO 
High service 
Low service South 

4760 

300 
700 
100 

1100 

220 
100 
400 

720 

Very Sincerely yours, 

Chf. lmgr. 

'T"ote.l 

1780 
3300 
1500 

6580 



CARROLL-SAN DIEGUITO-COAST 

-........ ----
TITIS report includes the results of further surveys 

end suff"'cient. lrtnd classification to determine t~'he size of pipe 

lines fo:' distrfbntiol1.. 

LOW SERVICE DISTRIDUTIOU 

.:.~ co~ late study be.s be on made of ·tlte 1 imit. s of gravity 

distribution, vdth the folloTiing oasen~iel ale~~tions involved. 

It »ill be understood that the route of the .water is as indicated 

.in !)recedin,:- 1·e:port, 'bro tght fl~om Cerr·:Jll Tiedarvo ir throush the 

Cerroll CLJlS.l to the san Di et3Uito ~eS'9XVOir. From the San Die-

gu.itf) Reservoir, t h is ... tua~- ~resen1is the coot of con,reying cl.l 

the 'Water rocsible to tba ccast by gravity, instead of mel\:i!8 all 

tb.e coast Service froB a nhish ser"tice" pumping plant, aa pro-

posed in t"t. e ~reo ed.ing r e}'lort • 

Elevations - Low Service Line 

C~rrcll Reservoir Outlet --------------
San Dieguito ~esarvoir, high water sur-

f~ca --~----~~------~--~-~~--~~-~--
san Diceuito Rese~voir Outlat, and limit 

o~ cor,..ic e on s~~ts Fo le~s in san 
Elijc Vatloy ~--~~---~-------~~~-~~~ 

co~xatc Reoervoir "A" on Conot. Bogin-
:tint; of branch pi!)e linea to Del Har 
and Encinite.s and limit o~ servioe 
on lands of Henshaw -----··----------

Del Hl'.r - Delivery --------------------
E~cinitns " --------------------

286 ft. above sea. 

225 

180 

150 
125 
100 

" 

" " 
If 

" 
n 

" n 

" 

" 

T1 

" " " 

Areas - Low Service 

Lflllds contiguouo to Coef:rt - 5 to 10 miles from 

San Dieguito Resorvoir . 

NOTE: 

Henshaw - CQu.At Lnncl ------------!.--------
" -Stevena Vellc;,r ---··-------------

Outs:J.de ownerst Coast La:nd ---------------
n " Steven:·; Vella-] -----------

Encinitas District below elevation 100 ft . 
ul time.te ro:·ea 800 acres, nss~~.me -----

Del Mar District - including higher area, 
on which Del Mur L.~ w.co. is no~ 
using nn.:dliary :pum::fHJ - Ultimate ?.:ree 
mostly domestic 1,000 acres - Uso ---

107 acr es 
1S3· " 
~20 " zoo Jl 

400 " 

!:00 tr 

Santa Fe Lends beloVl el ovnt:Lon 180 in 3P.n 
Eli jo' C:~n~on - Totr:l :zoa, JAOO e 0r....,G, 
deduct 10% fo~ waste lpJld --------------------

~mtal - Low Sorvice ----------------

1520 ecres 

1260 " 

2780 " 

These areas shoVi o~y tho Sr;'l.ta Fe l andc a"'lcllable :from 

low service ~.n tho san Elijo 'f2J.J.rrJ. ~;:!::tch cnn incidentally be 
.f·o ~uh e Co ~ ..... u auu e 

Oth~ n-rees of sunt.t'~ Fe !a."lr, -: sontJ1 of the san Dieguito 

Reservoir t;'.nd elong the M.~i!l River may l·e se!.'7eu c~·. gl' vity but 

are not trea t;ed ha:- a • bec[l:rt.st? "'.:hoy we , J (' .. b J ~ c:-vud l:F l!nother and. 

eeparnte :'i:P e line. 

Al :tgnmE'nt. o :f Lo~ s crvic a 

· Diotr.:. 'bt1tion Lino 

~hi~ line beeins st. tho So.n J}i Cf.t'.1.t o Rosc~voir an:l. 

follows the left or southerly a.n't of tho i ~n :i:J.ijo Volley to the 

Coaat n distance of 5 miles • P~nd thm turns southc~!'l7 tr.roueh the 

Henshaw la. ndR · one mile f'urth sr • 

In t o fi!'st th -rE: e niles ! t t:t"t e: r.s trr t: ni qtribnt ion 
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for about 1400 ecr es of santa Fe land. At the 5~ mile point it 
provides for sone 300 acres additional {Henshaw and others) and 

also for branch J:li]!e lines to Del lla.r and Encinitas . 

At the end (6th mile) it provides for some 500 acres additional -

Henshaw and other lands. 

:Che total including Del Uar and Encinitas is about 2800 

acres to be served by the "low service" line. 

High Service Corresponding to Preceding Low Service 

There re~in on the Santa Fe Rench in the vicinity of 

the Se.n Di egui to Reservoir and ext ending v;esterly to the Ranch 

Line 3030 acres varying from an altitude of 180 ·to 350 feet above 

sea. These can be served by a. single trunk - High Service Distri-

bution Line - which then would be continued along the high ground 

into the Henshaw lands providing for 635 addi tiolUl1 acres and 

90 additional acres outside ov.ners or a total of 3755 acras. 

This involves a ptu1lpine; :plant at the San Diegttito Reser-

voir, a nd preferably several smell reservoirs on the highest ground. 

ESTIMATES 

Carroll Reservoir 

This hes been previously estimated at $267,000 and 

-;289 ,000 for various types. Final design has been carried for-

·.vard and contractors figures obtained rufficiently to assure that 

these figures will be considerably less, using either the "multip~e 

arch" or "single aroh" concrete Da1ll. 
• 
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carroll CllllB.l 

!l.'his conduit will convey 25 aeco m feet or 1250 llin ers 

Inches. It is to be 36 inch cement a.11d Riveted Steel pip e. 

Excavation: 

Earth & Solid Rock 19,945 ou.yds. at ~0 .46 
(Avere~e price) ----------------------

Tunnel, 1100 lin.ft. at $8 .00 -------------
36 Inohj Riveted Steel Pipe, no . 10 gage, 

4960 lin.tt. At $5.00 in ~lace -------
36 Inch Cement Pipe, 

23,400 Lin. ft. at $2.35 in place ----15% Overhead ------------------··-----------

Total ~----~-~-------~-

Sap. Dieguito Reservoir 

Data 

$ 9,131 
8,800 

54,990 
15,329 

~13,000 

Top of Dam -------------------------Elevation 233 
High Water Surface ----------------- n 225 
Outlet -----~~~~--------~-----~--~-- " 180 
Bottom ~------------~---------~--~-- " 153 Ty:pe - Earth 

Top width 10 ft. 
Slopes 21-:1. 

Capacity --------------------------- 4,800 Acre Feet 

Estimate 

Stripping SUrface, 
10,000 cu. yds. at $0.40 -----------------Cut-off Trenches, 
1,700 ou. yda. at $0.60 -----------------Embankment, 

145,000 cu. yds. at ~0.30 -----------------
Concrete Outlet and Tower --------------------
01 ea.rins Reservoir Brush ---------------------
Riprap - upatre8m face, 

740 cu. yds. concrete at $15.00 -------
Overhead - 15~ -------------------------------

4,000 

1,020 

43,500 
8,000 
2,000 

11,100 
9,080 

69,700 
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LOW SERVICE DISTRIDUTIOll LINE 
san Dieguito Reservoir to Coast and Henshaw Lands 

6 miles. 

------
Estimate • . 

28 Inch !\.i veted steel Pipe ·!io . 12 Gr.ge 
7,500 lin. ft. at "2.10 -----------

28 Inch Cement Pipe, 
3,500 lin. ft. at .jil . 75 ~-..--~---------

26 Inch Cement Pipe , 
3,300 liu. ft. at 01.60 -----------

26 Inch Riveted steel Pipe no . 12 Gage, 
1,500 lin. ~~. at ~1 .95 -----------

2~ Ir.:.c a. C an-ent 1' i]?e, 
7,000 lin. ft. at ~~ .45 

________ ... __ 

18 Inch Riveted Steel Pipe , 
0. 000 lin. ft . a.t ~1. 30 .......... ~ ....... ----.. 

12 Inch c anent Pipe, 
3,800 lin. ft. at $0.55 -----------

12 Inch Riveted Steel Pi:r;a 
1,000 lin. ft. at $1.00 -----------

overhead - 16% ----------------------------

6,125.00 

5,280.00 

2,925.00 

10,150.00 

7,800.00 

2,090.00 

1,000.00 

rr,Gso.oo 
$ 68,800.00 

1 • . 
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HIGH SERVICE DISTRIBUT IOU LI!JE 

.... ________ _ 

Lands Which Will be Served. 

The lands lying above elevation 180 feet on the san 
Dieguito Re.noh and el10VA lGO :feet on the J!e:nshew and outside 

property, along the J.ine here estimated ere es follows: 

It will b A U..'rld.erstooc\ theJli there ere s.dditionel eree.s 

of the Ranch , which will require separate pipe lines. 
Lands 

San Dieguito ~anch ------------------------ 2, 500 acres 

Henshaw Property ------------------------- 700 " 

outside -~---~---~--~----------~---~-~~~-- 100 11 ---
S,300 II 
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Th~s plant will be loo at ed immodiat ely below the San 

Di eguito Dam, and will lift water to elevation of 360 :ft. above 

sea. The average lift wUl be 160 feet and the u1 timate re-

quirements will be 5,000 sallona pel" minute. The nreaent in-
~ 

stelletion chotun not eA~eed 2,500 Gellons per minute. 

Ectimate 

~um~ ani Electric fuOtor complete ~or 2,500 - Gallons per liinute with switches and 
buildir~s -~-~-~------------~~~--~-~---

~rensmiss iou Line to Sour(} a of Supply __ .. .,_ .. 
PiJ?e Line to Local. Reservoir, 

18 Inch steel Riveted no. 10, 
2,000 lin. ft. et ~? 2· 20 ---------------

., 
overheed - 15~ -------~---~~----~------~~~-

5,000 

6,000 

4,400 

2,300 

$ 1'?,700 

page a. 

LooaJ. Reservoirs 

]·our local reservoirs will be of advantage on 

various high hills, to equalize the draft on the h}Bh service 

and for storage during repcirs. The general plan would be 

circular 100 to 200 feet in diareeter, 5 to a feet deep, ~~th 

aJ.opine; sides lined ·with concrete. 

~he cost of such Res~rvoirs ~uld be about $2,EOO 

each. 

4 Reservoirs $ 10,000 
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Pipe Line. 

22 L"lch Riveted Steel, 
6 ,000 lin. ft. at $1.60 --------------- $ 9,600 

24 Inch Concrete Pipe, 
t l 1,000 lin. ft. u .'1.45 

20 Inch Riveted S~eel, 

------- .......... .._ ___ _ 

6,000 lin. ft. at ~1 .55 ---------------
18 Inch niveted Steel, 

8,000 lin. ft. nt ·~1.30 ---------------

24 Tnch Cement Pipe , 
2,000 lin. ft. nt ~~ .45 ---------------

12 Inch Riveted Steel , 
2,000 lin. f~. nt ~1 .00 ---------------

12 Inch Concrete Pipe, 
5,000 lin. ft. at ~0.55 ---------------

10 Inch Riveted Steel, 
4,000 lin. ft. ut $o.ao ---------------

12 I11.ch Concrete Pipe, 
4,000 Lin. ft. at ~0 .55 ---------------

O~erhead - 15% --------------------------------

1,450 

9, 300 

10,800 

2,900 

2,000 

1,650 

3,200 

2,200 

6,500 

$ 49,600 

"Y 
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SOUTH SLOPE - LOW SERVICE 

Distribution Line 

Lands 

s~~ Die&tito ------------ 1,000 
Henehe.VT ----------------- 100 
Outsid&rs ---------------- 400 --,-

1,500 acres. 

~his pi:pe line also forms in part a link between San 

Diegui·to Reservoir end the :ptunping plat""'lt in tho bottons. It will 

serve the sou.th slope ot the Rench 1.Jy gravity between elevations 

180 and 50 feet above soa. 

Estimate 

18 Inch Steel Hiveted, 
3 ,000 lin. ft. a.t ~1. .30 ----.-.------..- $ 3,900 

Tunnels, 
1,500 lin. ft. nt ~·e . oo -....... --~------ 12,000 

16 Inch Concrete l'ipe, 
5,700 7,600 lin. ft. at $0 .75 ------....... ---

16 Incb Riveted Steel, 
2, 700 lin. ft. at $1 .20 

___________ ... 
3,240 

12 Inch Uotiarete J? ipe, 
8,800 16 ,ooo lin. ft. at ¢0.55 ----------- ... -

12 Inch !ti voted Steel l?i]!c , 
2,400 2,400 lin. :rt. ut \i"'l• 00 --~----- .. -----

Overhand 
, . 5,460 - 15~ ~-~~-----~~---------~--~~----I 

41,500 
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