kre. li. K. 0'8hannessey,

_ 3. Crosg~section El1. cap:.tan &amaite. ahow:l.ng
3 - core drillings made by the Oity.‘

\ 4, Ky stalencnt &s printoﬁ in .Ja.n Di.ego
e pepers covering the codst of El Gapitan and. tho 2
Aok - pipe line to tke city. : RS AR
B - 5. Map of El Capitan resmou- xnown as cu:y ]
of - San D:I.ogo's m.i.bit A A e e Y SR

L 6. croaa-neotion k:loa.ton Gorso dansf.to. :
7. Our ong:!.ncer'a oat:mate of yardago 5
. 85 eapaoi.ty of lﬂ.saion Gorge.. ook, -*f‘;j':.-"%i"rf_*-'-%" f’-"

- ‘9.  Juestions of the Gity Bator Oo—j.asipg
the mamaoa ﬁator Oonpm. e R e R AT

-k

o ‘ | 10. The cwmoa Wator companr'a ansur.

- .y by
v. bTp . f

11. Oontonr nap of ﬂiasion Gorso uaogv
#hen you come dovm we d.11 mmm ;m'

oross-seotion and estimate of cost of the Sutherle
damsite on the Santa Ysable River, also’ t_ho:‘p 0
. Fletcher dam at the head of the @ i0a £lum
e haung & oross-section made of the uuﬁa 1!.
g n:u Inlu the_ o:l.d llissiou dam, .-an_q.:= -

i ¥

- arrivel in

-~
~ Fe
.
Ta¥

b

:’.
:;.

City Engineer, : S R “I

San Franecisgo, California, | s e R
My dear Mr., O'Shaunessey: e e e S S R ‘ .,
: : Under separate cover I am sending the -~ .
e SR IR e D e R
1. U. S. Reclamation Service report, ok BESER R -‘
sefe yleld Cuyammca Syaten at E1 Capitan. P SRS {h
2. U. S. Reolamation Servige report, net - il HITS
sefe yisld of Santa Ysabel and San I.u:lﬂ Rey S TR
Rivers, : e S

———————————

The Temperature at noon today was____.__°

oo te, £1

HOTEL DEL CORONADO

W, A. TURQUAND, MANAGER

Coronado Beach, California

R A
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stored, there is,lesc surface oxpoced evapor

than any reservoir in the county

L4

.

At our propoaed.ﬁission Gcrs§ '1t'-j

. &nd your expenses for

proximately

P

Yours very sincerely,

verbal agreement

agreemen

-

ight.

Kindly let me know what othor information

you desire before coming to San Diego. -

I vant to 0511 your partioulaf éttentinn fo'f

encineering forece will-futniéh-
. TAe8Nn8 0 :

tion desired and it

ot liseionr Gorge reservoir only f1
I confirm our verbal
‘report, all as per our

that you are to be paid §1,000

8
H
~
B
3
:
-
B

personal inepection on the gronnd.;ge;tﬁr aa'yonév*

774 aores, and in proportion to the amount of water -

It 18 underctood that our

you 11 the informe=

the fzect

making the

deys?'

time is concerned.

Brothers
$780,000,




kx, fﬁ. ¥, O'Shaunessey, / . S
~'City Eall, R N e
" San Pranoisoo. D, ; SRR

iy doar lr. 0'Shaunossey: I g B DR SETE

~ . .~ . . % .-‘ “...-'

In the matter of the lilssion Gbrge 8280 BB

knovm as the "King" site, ir. Zastwood’s plan ¢alls = RS
Zor 29,028 gubie yards of 1-23=5 ooncroto at $10,00 S

11,927 oubis yards of 1-2~¢ concrete i i s 8

at $1ldo per yd 178,905,00 it

Deaigning and ereot:lon fs0 46 919,00 ',

Total ' | $516,104,00 - i

He says, "I will lmdertako to build this ST
dam 2t that cost on the basis of cost Plus &8 fixed fee. =
with bonve and penalijycolsuse, 88 in my oontraot 80 L I
bnild the Iittle Rook dam. _ LSS

Jorgensen's eat:lmato for a constant n.ngle B
single sroh type of dam is as follows: | £ S o -
A et o
75,500 gublc yardn of ooncrete. ‘of which 7 500 onbio
yards are in the tangents. This.conorete Bhon:ld have
5 sacks 1% barrel of cement por ocubic yard, oxgept
in case tho material on the fround is found to bo
very exoellent, them 1.l barrel per yard mar do. 5 :

Bent Brothers of Ioa Angeloa have omtraotod
‘t0 build. Jorgennen'a tyre of dam at $10,00 per oudbio
yard. Por the Eastwood type thoy want $18,00 for the
‘re~-inforced concrete, and $185,50 for the plain. Bint :
has beon(mthogrouaandheamm to’ do tho ~
exgavating for not to maod %50.000.00. s IS

.

1’.',-

Youra vox:v truy.

LS
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Jm 15. 1981.

Mr, He Mo O'QMughne“y.
011?3 3811. .
San Francisco, Californisa.

4y dear Mr. O'Shaughnessy:

Agreeable to our verbal understaggingiiz am
submitting a 1ist of suggestions for yowr conslderation
when yonggake your report to Mr., J. D, Spreckels, as follows:

Leaving out 21l personalities, the question
is - what is the cheapest method of developing an
additional supply of water on the San Diego River for
the City of San Diego, considering its finances?

The guestion comes up then, - Shall it be
El Capitan, or kission Gorge, or eliminate El Capitan
for tho present and build iission Gorge, and aecquire
the Cuyamaca System and lMission Gorge,

I enclose printed statement regarding the
Bl Capitan situstion, and that, with the information
heretofore given you, will probably suffice so far as
El Cspitan is concerned. .

The argumentz in favor of Lission Gorge and
the ascquisition of the Cuyamaca System you are
familiar with.

Enclosed find copy of offer of sale of the
Cuyamaga System, and terms, to the City, which is
explana tory.

Enclosed find copy of the questions asked
me by the Water Commission, and & copy of my answer
in rePlJ. !

I hope you will in your report make the
following comparison:

That the net safe yield of the ¢ity's nystem
completed, including Barrett dam, acoor to the
public announcement of lir, Savage is 9,2 million
gallons daily, delivered to University Heights
regoervoir, and the faot is, the system w coet the

U

city $9,000,000,00 when completed, or a million dollars
per million gallons deily. By acquiring the Cuyamaca
System, the cost of it, plus the re-sonstruction of
the flume in concrete, plus the construction of the
Fletcher and South Fork dams, the total cost is not to
exoceed $3,000,000,00. The net safe yield is 6.3
million gallons daily, according to the U. S. Reclama-
tion Service, altho they have not done justice to the
El Monte gravels by any means. That means the cost

of water is $500,000 per million gallons daily, with
the Cuyamaoca System completely developed, or less

than one-half the cost of the water developed from

the city's system.

In the acquisition of the Cuyamsca System,
there is this additional advantege. If an arrangement
is made with the Volcan Company within the next few
months, tying up the Sutherland damsite, reservoir
site and riparian rights, that property e¢kn be bought
for not to exceed $1,250,000,00, possibly $£1,000,000.00.
The conduit to Fletcher damsite can be built for,
roughly, $500,000., The dam ocean be built for, foughly,
$600,000, The total cost will not exceed two and one-
half or three million dollars. The net safe yield will
be 7.6 million gallons daily, and the cost, delivered
into the City thru the Cuyamaca System, will not be to
exceed $350,000,00 per million gallons daily, when
taking into consideration the 900 ft. power drop and
the revenue that will be received therefrom.

It will cost no more to take the Sutherland
water into the City from the Fle tocher dam, for & large
conduit is necessary in any event to carry the water
into Murray, and the big advantage is in putting
either the Sutherland or the Cuyamesca water, in the
winter time, into Lower Otay for storage.

The City is in a precarious condition. It has
not over & year's supply of water on hand. If the
City acquires the Cuyamasca System without issuing any
bonds, the first thing it should do, in my opinion, is
to have us bond our system for sufficient money to
build the Fletcher dam, double our pumping capacity in
El Monte gravels, and in that way be ready to protect
the City in case we have two or three more dry years.
The City will use, this year, an average of 11 million

or 12 million gallons daily. Admiral Welles is authority

for the statement that in 5 years there will be 25,000
more psople here owing to the activities of the Navy
alone. 6K San Diego is growing rapidly. The City water
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Department records show 7566 new taps dhring the year
1920. The Gas and Electric Company's records show
2388 new gas, and 3152 new electric connections
during that same period. During the year 1920, the
dailly average consumption of water was 10,160,520
gallons, It is a serious question where the water

is to come from for our present and future needs, and
immediate action is necessary.

I now refer you to liission Gorge:

Ror $1,500,000,00 or $2,000,000,00 the damsite,
and reservoir lands ocan be obtained, the dam built and
the pipe line built to the lower levels of the City of
San Diego at 0ld Town. This also gives a connection

with the liission Valley pumping plant into University
Heights reservoir.

During the period, Januwary 1lst to April 1st,
1920, the catchment of the entire city's system was
5107 billion gallons. If Mission Gorge dam had been
built, the catochment for this same period would have
been 5.400 billion gallons,

Attached hereto is the net safe yield study
of iission Gorge as prepared by lr. King, covering
the last forty odd years. The fact is, by building
in Hission Gorge, you develop & net safe yield of
6 or 7 million gallons daily. You have no riparian
owners below to contend with. The cost of water
developed is, roughly, $300,000.00 per million gallons
daily net safe yield. '

It is within the city's finances to build this
immediately, theilr total bonding margin at the present
time being only $2,190,000,00. The City eliminates
endless litigeation. It leaves the town of Santee, and
all of those valley lands undisturbed and protects
their water supply. The main thing is, it means quick
agction, and a gontract should be let this fall, end
completed, without fail, so as to eateh the rains of
the winter seacon 1922-1923,

I wish to emphasize the following points:

If the program outlined above is carried out,
it means:

le That water delivered to the City oon begin immed~
iately from the Cuyamsoa System, and in an emergency

_Page Four/

6 or 8 million gallons daily c¢an be pumped for & long
period of time from the El lLionte gravels. The
transmission system is in, and one~half the pumping
equipment is now in operation. The balance of the
pumping equipment can be installed for & sum not to
exceed $10,000.

2, With the ultimate development of the Cuyamaca
System, there are large auantities of water-~that would
be wasted 2t frequent intervals that can be stored

in Lower Otey.

3. Viater from the Chyamaca System can be delivered
into the oity at an elevation of 570 feet, giving
abundant press're, and eliminating the present
expensive pumping system for the higher levels within
the oity limits.

4, The Cuyamaca System can be fully developed,

and water delivered into University Heighte reservoir
at a cost of approximately 10 ecents per thousand
gallons, as against the present cost of the eity

water, which is 22 gents per thousand gellons delivered
into University Heights reservoir, as testified to by
City Hydraulic Engineer, lir. Earle. The price of 10
cents includes the total cost of re-building the
system.

be By aocguiring the Cuyamsoa System, the water from
Murray dam would furnish over 200 pounds pressure for
fire service, which wonld be possible in the business
distriot by gravity.

6. The present consumers of the Cuykmaca System are
an asset, inasmuch &8s they are now more than carrying
the total maintenance and operation expenses of the
entire system,

7« The Cuyamaga System can be fully developed,
by units, without any immediate heavy bond issues.

8. The Sutherland development oan be cgerried on in
the same manner, by building the pipe line, and later on
the Sutherland dam,

9. The power development at the Fletoher site from
the Sutherland water and from the Cuyamaca water out of
Boulder Creek could be utiliszed by the City at various
oroeks, such as the Monte, Mission Valley, or sold to
the Gas Company. Personally, I prefer to see the Gss
Company get all of the power.
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10, The Murray reservoir, with a capacity in exocess
of 2 billion gallons, is within 8 miles of University
Heights reservoir, and for $40,000 or $60,000 its
capacity can be increased to in excess of 3 billion

gallons,

11, $60,000 will connect Murray dam with the city
transmission line, so that 15 million gallons daily
may be ocarried into the City of San Diego or into
Lower Otay dam, file have an additional pipe 1line,
known as the 20" concrete pipe line along El1l Cajon
Avenue, which will carry 5 million gallons daily
direct to the city.

12, The Cuyamaca flume can be replaced by permsnent
construction, the Fletoher and South Fork dams built,
all for lsss cost than the cost of the transmission
line alone, from E1l Caplitan dam to the ecity.

13. "he olty's service is roughly divided into three
service areas. The Cuyamaca can, without pumping,
supply the high service from Hwrray dam; the city's
system, thru the Bonita pipe line the intermediate
service, and the liission Gorge dam, proposed, the low
service.,

14, The terms upon which the Cuyamags System may be
acquired, and the amount of money required for its
ultimate development, considering that the present
consumers are paying in excess of all meintenance and
operation charges, will enable the city, within a
comparatively short term of years, to pay the entire
cost out of the savings in the cost of water, based

on the present cost of 22 cents per thousand gallons,

15, San Diego River is the logical source of the .
additional supply of water which the city must have,
and there is not room for two concerns of the
magnitude of the City and the Cuyamaca Water Company
on this watershed, particularly as the Cuyamae& gang my
holdings of water rights, riparian rights, et cetera,
are both above and below the proposed city development,
rarticular mention should be made thet we own all the
riperian rights, including pumping rights below the

E1l Honte pumping plants, and inoluding the town of
Lakeside, lands that would be affected by extremely
heavy pumping from the E1l Monte gravels. The San
Vicente Creek, also ¥Witoh Creek- Ramona - Foster's
section debouches into the San Diego River at lakeside,
and furnishes sufficient supply to take ocare of the
riparian owners below, 8o we are positive no damage
would acerus by pumping 4 million gallons daily
continuously from the E1l Honte gravels.

Senate Bill Ho, 3646, being an Aot granting to

‘e, e

—— e o

‘ Page Six /

the City of San Diego certain lands within the
capitan Grande Indian reservation, provides that the
City must supply the riparian owners below. The
building of the El1 Capitan dam vitally affects the
¥1 Monte gravels. If the City proceeds with El
Capitan at the end of a very bitter fight, it would
p&y very dearly for its El Cepitan damsite and the
demages it may do the Cuyamaca S ystem. It is

thie controversy I wish to avoid if possible. You
can help me do it, and I hope your report will be
favorable, a8t least, in this respect.

Will you please m8ke your report to lir.
Spreokels &end mail me one or iwo copies:

I am glad to know that you will have this
report out within & week or ten days from date.

Thenking you again for the interest you have
taken in this matter, and hoping the time will come
when you will prepare the plans, &nd supervise the
construction of some of these dams in Sen Diego

County, I remain

Sincerely yours,

ER :KLM
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Mre ¥. M. O'Shaughnessy,
City Hell, . ;
den Francisoco, Calif,

CITY AND COUNTY OF SAN FRANCleO

DEPARTMENT OF PUBLIC WORKS
BUREAU OF ENGINEERING

September 17, 1921,

Colonel Ed, Fletcher,
920 Eighth Street,
San Diego, California, ;

Xy dear Colonel Fletcher:

I duly received prints
disclosing the exploration of drill hole Ko, 1,

i;.’___,” ARVEBTSEGL Eﬁ gilgpgdlﬁo. 3, gshwgll as various pits dug on
! - a g gt e 8ldes near the 'axis of the proposed dam
- Ky de2r iir. O'thaughnessy: . "IL ) at Gorge Damsite in Mission Canyon, San Diego.
X & , B | ry gratifying and
. ir. Spreckels under date of Junme 19th, o proves a very satisfactory foundation condition
Enclosed fini check for $524.95. The other B | for the proposed dam at Vission Gorge,
JE00.00-00: sons: Seons L ' : Thanking you for your kindness in send-
. An pleased with the interest 301; l‘-avi takgn (s .- : ing me this data, I -1 |
in this matter, and the Uime you have givean it, You = o2 : :
have graphically sized up .the situation, in my yery truly Al .
opinion, in & way that is convineing. I {hink your . CRER Mé{ %
costs of both Cuyamaoa and iidssion Gorge water are vl
high, and the 61ty cost low, but this is a matter e M. ¥. 0'Shaughnessy
of opinion, snd I respeot yomr opinion. R Rl City Engineer,
I thank you very much for your photograph, Jinarath 130 S/A0
Same is beingz framed, and will be hung, \_lj.th a great-l e
deal of pleasure, in my office. ST B b
' Znelosed find pleture showing a string of ~ - : %
ith kindest personal regerds, and hoping . . . o B 1 5N, : e
to see you in a few daye in San Prano_iaoo.. I am SRt | "‘ i 'f 3 35 Srnie
Yours very truly, R o
. , - 2 .;{::j .: | 3 T " "-\
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M. M. O'SHAUGHNESSY

City Engineer
Jan Franoisco

¢ iy vesmmonius o RSPERARY 28, 2922

20208 tha vell iy 4 Bl o
woudh yemaid, Buk th (g siety
\ ‘} ’:. ) I %

Colonel Ed, Fletoher 8

920 ‘Eighth btreot gl o

Saﬁ mego, Oali:fornia. e

;near RAEL R PBERTOen TRuNL dn

(s

L

TR RIS In f:turther oomplianoa with yonr lettar o:t
January 24th, 1922 requesting me to make plans for
;ebgmquod argl; aa{:d:ln the I.::;t&salogs Gorge and

1) perspective dgether w yardage and
1 atimatq o 'ggst gm 40 the . 310 foot contour’
“and also ta a 330 foq'li gontour, I 'desire to ‘state
¥ " that I have made an oxhaustivo ‘study,’ with the help
"“of ‘one "of ‘the most ‘eompetent ‘designers in the United
States, for various economic and aooeptable typea of
dams a% lliss:lbn Gorge =sito !o. JJ. i o

KRN : ﬂpeoial attcntioh was givan 14T at'bempt i
| to Iét soms ‘form '0f pure ‘arch into this site, but
_, without satisfadtory results. ' Twenty-two aifferent
. drawings and “trials of various arches weres made, us-
' ing various radii, spans and thicknesses, but in no
" instance was able to find an arch which was not sub-
Ject to tension of 100 pounds per square inch, or .
.nore, at the abuiments’ on the upstream face. ' -

'.l'ha oont ‘of the gravity ty es runs ‘up ma-
I had anticipated, but I have

. erhm mo e than
ohaéked. Wer my figures and used as =mall & section

I }‘a".s" I felt to be safe and qonaistent with first olass

.. engineering praotioe. | !I!ho Roak Fill types work out
'.,. more. egonomiocally ﬁ;av.lty ‘segtions, ‘as shown
_ 'by the ooat st '; ‘q"es. s ther saving dould ‘doubt-

lon by 1 v&ng ‘rack :!111 dam bodily ‘down

e atréan about 200 feet. The contour map is too"

| o Small o allow of drawing the rook :111 dam into this
P domstroa‘h pbai.tion. 210 chighh

f. S8 g ,.,.’._"" S >

o dam on 500 font rauus 1a tho

1 v
.?‘\,,Otar uet.lorr. uhgoﬁ.“,ln h avier than that shown'on
00 foot i‘adlua :plan. is lami' type is recom-

> t " I . »
i Al 4 A3 3 L Atsa : "
¢ " ™ & A .
> 1A . { ) ! *
- ) b . ’ 3 : 4
2t % MR Rt s el g O
LR & 8 “ - “vl‘ We M3 ‘\f'.- ! ':-."'. . ]h'i-f U E i ¥



Oolonel Ed. Fletoher - Mission Gorge Damsite Nos 3 - 2

B If ihil rocomnhd seoti.on 18 built straight
across the valley a 8a of poasibly $40,000, to §50,000.

would. result,  but. a.d. t:l.onal aat duo to_aroh ao{:ton
tonld not oxilt. : =..:. R :

& Sty Rogardi' | dougn ot a nro aroh dam e i
this site ﬁ wing points should be borne in mind:-
The :Beasiﬁil:lty of employing an arch dam fo a given site

depends on the. he;lsht of: Ml. span at: base and at orest,
radius of the. up-trou :hoo ‘and.a logical and safe oombi-
nation of these thro, ocondi ions doos not exist at thia

pa.rtioular nito, -y jn.ﬂ.mont

o wonld ln'n bun mnns 1n pn arch Btmotu.re
$0 have. Iorked 8, ooncroto tengion up- to.¥5 pounds per
square inch under the maximmm load conditions, but I was
unable to find an arch. in: which this low limit of tension
was reached without running $he corresponding compression
work:l.ng strua np tp 1,000 pmu per sq,uaro -;meh or, pver.

. Pids m:l.ght repeat aa obs ed faot, ‘that there
nover haa ‘hun to -;p;noh.o 031‘ hir;uilt whioh depends
) aroh aotion An :*he height, span and upstream

us. aro 5 %o the! oonutlons pruontoa at-Mission
Gorso site, Ho:- 3, anl certainly similar conditions haye
existed at. pthor la”l where £ an arch dam was oonsidered
feasible an .sool praot 90. that tno 'onld have 'been
adop‘liod qnd bﬂllto M ¥ X _

!ho uimo ot dqni""' ng d.m hu mdo oonsM-

oublo aha::;b An. o:rnln, respeo 1;. 1:2 the :t :on
ears ortunate m ers have-no aoce
y iﬁp douhpnoﬂ t:q = °ﬂ8 ok % 'nx'1 ealize hsge
aro ‘some. of a.thorough under-
standing ,_:ﬁ prpo tion o:!uql the faoctors involved,
would not hesitate 0 build a slender arch dam at this
site. No doubs this sort of struoture would. stand under
ordinary static.loead’ bonu’uon-;a but .1t would be absorbing

a.portion of. the safedy fastor, ana Ms nta'bilit under
an additional severe d. quickl the

uake whioh' dntroydd San Mn ga is' rano :a, to say the
least, qnoationlbhm I.40 not oonlidor this.- rinky form.

of des t0 .be good. tice or even justifiable under
any . ohmanoo?lhog?: ‘permanen ,Bh"hotnre is under

consideration and certainly not,on tl.: ;Ba ific Coast,
where we know.that striotures are. 1 b to bo snbjoot
to,8evere, earthquake shooks. ut,,any : .

In my previous preliminary study :I.ast June
of this problem, I then made & tentative design of the
s0=-0alled bnttroasod arch type, thoroughly reinforced,
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which gQould possibly be used at this site. , The cost
would be somophat less than that'for the gravity deésign
now snbmittcd h I ‘would: not rooomend his ho:l.ght of
construgtion £ hig :'{p this partiocular lécation.
The study was mdo 0I tho ‘008t _oatimate of this.
type of dam nhmiﬂﬂﬁ by Mr, Rastwood 'was entirely out
of all reason, This partioular type of dam'was preumi-
nar.uy adaptod to s domuiinly ‘.I.qg ,1¢ns dam. e

SRR R 1 als0 ‘made’ s ‘tentative study of an aroh of
buttressed type of dam, which I had hopes of being able
to use in the final d.o and a. og::lglarablo mqant 0f.
time was spent in tryin 8 ocons '

ditions pre n ﬂ 0 bnt ow=""""
ing to the’ mlhgoﬂging anz ionafé ﬂbtgesa;sa&eveloped

by the oompntationa thiq 1 Was :e;oo‘pod.

Ihavomada lyuso:t tana; 1‘1 aat
uﬂqrent eloﬂt‘id ’ tho desi d‘

Jorgonson forxr - gite, and’ :tin as wag to bg antioi-
pated, that ra hér Heavy ténsile stréssées ‘exist on the
up gtream face at and near the abntmonta. This deaign,
1n my estimation, 1,- ta . 0f "using up
lgrtingztﬁ !h: y.2a .-uu té ge :ndm: of
w:fixrst oo . gtresses
ﬂ' ‘\-ﬁf ent ﬁ'Oﬁ %“d

which. aro ged ! . 11“‘? 'bq
o aésign hasg

by llf. .nl .

a ¢ ulm 0o ot ¢
bodn“bo:toro ofoﬁston or d&né att ‘or seven' years{; :

~ and"the Jorgenun nothod of analysis is ull lmom

d t
- z“...g* o R i,

aoo more - £e in}d hei 111& ‘onl
BPlﬂloaf ont hq:tig Q d have been ma e by &
: 9 or

Mre Jorgenaen a_‘b "!’.‘L’ ) :lnsﬁancon. Lo TBie
oondition I8 HABNLILONEVS  ve spproved Sssinnn .
. l'nrtho u h attempts made to seq
; g sign of a pnrd ng gﬁh}f prp 2n Mganoa!nihd
0 ng’ Bchemes ‘wer e
1. L 011!310“ L Lm nﬁimnng t’hi ontirq
“1-1@‘ % 57 o !

= ds. b&tﬁnﬂ. a:ml'ol! dam lp:inging at{ortion of tho
valley and a aga a, otion on one or
both ends. ng nq‘& : T %

3« The sano as No. 2 abov with duwlly
lengthening the gravity yorhonu ot‘{uc ¥ a ahortonlng
the arch span, and uai.ng various radii to aut. Some 8 or

.’.‘-.?.*f:;'.d.f Siag Baglasar.

Of 5700
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10 attempts were made along these lines and various arch

thicknesses were also used.
4. Same as No. 3 above, using the so-called

"gonstant angle™ type of aroch.

6. Bnlld.ing a gravity portion of the dam for the
foundation and extending this heavy seoction to such a
height that a multiple aroh could be built on top of it
for the upper 126 feet. This is feasible but more costly
than the straight gravity type.

With the exception of the last mentioned case (5)
no arch section was tound which was suitable from a stand-
point of objeoctionable tension on the upstream face.

I have a full realiszation and appreciation of all
you have done for the betterment of water swpply in San
Diego County, g;ﬂ‘:::‘i superhuman obgtacles that would dis-
courage any oth “and ‘am 'sure you know that I sin-
:;rely sympathise with you in your efforts in this direoc-

on,

I believe youn also know that one of the first
objects of an engineer should be to save money for his
client, while building'a’thoroughly safe structure. Recent
catastrophes and the failure of concrete arches in bridges
being built in Florida and the theatre building in Washing-
ton, are warning beacons against indulging in freak struc-

tures.

In conclusion, I must recommend to your con-
sideration the gravity arched cyclopean dam as the correct
type for Mission Gorge Site Fo. 3.

' Under separate cover I am enclosing yot_l_ two sets
of blue prints of each of the approved designs.

I do not think you have any conception of the
amount of trouble and time we have given to the making
of those studies, but I desire to assure you that both
myself and my asaistant d1d the very best that was in us
in working on this problem.

Very truly yours,
(Signed) M. M. O'SHAUGHNESSY,

M.M.0' Shaushnossi
Consulting Engineer.

MMO*SJAO
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ARDIED GRAVITY - OYOLOPEAN OONORETE TYPE

Upstream Radius = 300 ft,

Crest Elev.
310
See Sheets
_Bos. 11 & 12

conoroto 1-3}:5 nu.x
57 500

at #9.00 POI' ou.yd., e T R
oonorate 1:3 5 mix 5168,900 '
. _ ‘816 100 cu.yds.

T at #7.’75 por cﬁ.yﬁ.,

(!h 1:8:6 conorete: ‘1ngludes = o'
. 10Rs Large Rook le)

hoan.ﬁon and. ntrip’p Ak
(36,300); on.yds. at Q
‘(431'300 '.'f"f $99 .00 vae '

netnzardbn Sesamete Ouslot rouir
:]l: ggj) d'lt.yd?'. ﬂt ’18 .-00‘ r* :?3"‘
6<24% Gate Valves |- zurh) and¥itist
pinIng :!or same | lot !awor)

Coniorsta 1ined Qntlat munp.l .
“2764 £%. ' at $48.60 per’ £44,

~ Je it

"l.

Concrete lined Outlet Punmel;’:ai Thsv.

5004' ft. at $42050 per ﬁo.
Independent Spillway - allow
TOTAL 00ST,

‘5’ 500 mo ﬂﬂo

~ $409,500.

1,809, 000.

000 "r Gﬂ.cﬂ. |

75,000,
‘1’939 .500.

r“'i' .f

JA80

..'J'é., '

330
See Sheets
..‘HOBO ’ & 10

$517,500,

1,667,000.

108,900. 129,900.

21,400, 23,600,

4. 00.,-,.0. 0N 7y

a & 2 i
L]

" Orest-Eleve

4,000, .

. - [ gy o - A % g
$ W e Vg WU .
, “ e e | L B Y e W e

N #. ol 4 B a4 . 4 i B - Y
e pLa RSy 1 &1 YOG
g . o v iYW Ls . - W s

R s p .
B e s e L k. LTy S

iy s P el e, Sl v B

75,000,
$2,429,800.

-"; - - -

12 BOO.'"“”“'"
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1

Reinforced Conorete Facing 1:2%#:5 mix-
ﬂ. ggg ou.yds. at $15.00 per ou.yd,,
Plain Conorete Cut-off Wall 1*2%:5 mix-
% ggg ou,yds. at ;10.00 per ocu. yd.,
Face Hhaonry (6 £t.+ thick - laid in
coement mortar
(15, 300; on.yis. at QB.OO por on.yd.,
(18,400
Hand and Derrick. Plaood AL
(104,000)
(129 500
Loose.
(439,7!
(5666,900).
Exoavaiion and’ Stri 1ng
55 200‘ on.yds. &t 075 por ou.yﬂ.,

Re.lnrorcod Gonorate Outlet Power,
E}: gg} ou.yds. at $18.00 por ou.yd.,
6 - 24" Gate Valves. (1n.aqguzri).dna
piping for samé (in Outlet Tower)
2611”21 Diameter, Oonoroﬁc I-:I.ned Outiet
unnel ..
f'?gg; 2%, at ‘185.00 por ﬁ
Independent Spillway - allow

20TAL GOST,

cu.yds. at $5.00 per orn.yd.,
Fi11 .
on.yda. at $1.50 par on.yd.,

‘ROQK, FILL - QONORETE FAGE TYPE

Orest Elev.
310
See .Sheets

Nos. 1'& 2

- Mg

822,500,
.12, 000.
. .91,800,
520,000,
659 ,500.
47,400,
21,400,

4,000,

31;550;

__100,000.

$1,569,850.

. & A

Cape— ¥ - oy e - . .-

Crest Elev.
330

See Sheets

NHos. 3 & 4

$22,500.

12,000.

,100,400.
647,500,

850,300.
56,100.

pr

23, 600.
4,000.

- 87,500.

__100,000.

-$1,913,900.

- .



ARCHED GRAVITY - OYCLOPEAN CONCRETE TYPE
Upstream Radius = 500 ft.

Crest Elev. Crest Elev.
310 330
See Sheets See Sheets
los. 5 & 6 los. 7 & 8
Conorete 1:2%:5 mix - (48,200) ou.yds.
(60,000)
at §9.00 per ou.yd., $433,800. $540,000,

Conorete 1:3:6 mix - (178,900
(223,700) ou.yds.

at $7.75 per ocu.yd.,

(The 1:3:6 conorete includes 10%+
Large Rock Plums).

1,386,500, 1,733,700.

Excavation and Stripping

50,600)
57,100) ou.yds. at $3.00 per ou.yd., 151,800, 171,300.
Re inforced Concrete Outlet Tower,
(1,190) ou.yds. at $18,00 per ocu.yd., 21,400. 23,600.
(1,310 _ S
6 - 24" Gate Valves (in 3 pairs) and
Piping for same (in Outlet Tower), 4,000. 4,000,
Concrete Lined Outlet Tunnel
(360) £t. at ’43050 per ft., 14,900. 15,900,
(375)
Independent Spillway - allow 76,000, 75,000.

TOTAL 00ST, $2,087,400. $2,563,500.
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Ir. n. n. O'Bhammlﬂi.
Oity ‘Engineer,
Ban Preneieeo, Oelifernie.

ny dear Mr. O'Shaushneuy.
Bnoloeea i':l.nd olipping from" yeeterdey'e peper

wh:leh 15 explane.tory. Thanks to you and a few other friends,

:ehh D. and 01eue end I are worki.ng together on evorything

thet 1e :I.'or the beet :I.ntereet of the city. 01anee even went

eo fer 1n h:le epeeeh as to say that we oontrol the water and

;_}‘J’\ A

rletoher end h:l.e eeeoe:letee in development of the ueter of

tl;e oou.nty. il o o )
.1 am thinking. tne Chamber of Commerce mey soon: eek

- 8
i 1

‘Zjon to oeme down end eelc you to make a report to them on whet

e L 12
3 ,.‘LI‘A-"“.
. :

s} beet‘to be done to develop the San Diego River and other

.,_,,!.
,,,_.#.

{: nreee ef enpply. y mm wonld yon charge per day for eomlng
’ here end epeml.ng thrée or :I.’our daye. or a week som o

'!.
uh_\ .'

. e AN E

g_\_;._‘i;ze:[e ‘_eituets_._egn"g,m nlu.ng g_zreport to the cha.mbe_r et

ﬂ\-—s '3 -




H!.Bs:lon Gorge, 3 million gallone a8 day. K3 havo anbmi.ttad ‘-"-3 |

me and we have pnrohaaed the Onyamaoa. Syatem toséfhor s Botﬁ :m:
John D. and Claus 8preckels know all about it. In :l'ao'b I 2 ,:
"bronght Claus and ur. Stern tosether and I believe wo are '

rraeman from what I hoar. i s ;"-?f:-;f?;*é ﬁ\%f‘in‘;“,‘\?&
Pleaao keep this lettor oonfidontlal. and I mnfdz.?-»r S

:u.ko to hear from you at an early da.ta. by SN "-’ '.f- | w?-:"‘f:,h
'.l'he governmont :la negotiating with me ror m&o? hom

%

your plan of type of oonstruotion to tham. élsHhth“é'Jorgpnso ~ “n L
single aroh type. Bothing haa 'baen settled aa to tm but S
they have made a rouommandation to swretary Donby that a
oontmet be ai.gned for 3 million gallona a day :l'rom ll:lsaion = o

e -~~:‘Jﬁ~?-:f,¢kigﬁii£ﬁ
Gorge Ho. 3, which I own. : i | -t;,w;;;ﬁ?ﬁ5;¢;‘h$ :
Since I saw you, Oharles Fe Stern. i'omor stato -- |

snperurtendent of banks, now oxaontiva vioe-prasldant o:t’ ‘bhe 5

. ‘ ¢'4-‘f
. ;J-\ fr ._‘,,‘!J"I'

Birst Hational Bank of Los alngeloa haa 'beoome asaoqiatad with‘- s

-v-J -

', °
_.-.1..-\.‘.-'. ™ . C,‘_”
v.“"r

J_,.-n

1ng to have none hamony in San Diego /tha”n ovei; ‘heﬁ%q " ?i

just mnt %o keep you up to date ';:_";'bh:l‘e“ Mission
Gorgo mtter and what 18 goins on ﬂnm hore. .}r
lotter oonﬁdential and drop me a lino anh an

\uth k!.ndeat peraonalJregarda .

.: -o ;L “r‘_*,,cvn.

plaaa

CITY AND COUNTY OF SAN FRANCISCO

DEPARTMENT OF PUBLIC WORKS
BUREAU OF ENGINEERING

June 20, 1923,

Colonel £d, l'letcher,
Box 1412,
San Diego, California,.
liy dear Colonel iletcher:

I will be very glad indced to see the
happy day in San Diego when you and John D, and
Claus are all pulling and working together for the
interests of the community.

The reports such as you suggest for the
Chamber of Commerce on handling the San Diego River
will cost $2,500,, to embrace a week's time, going
over the San Diego River and other sources oi supply.

With regard to John R, Freeman, he was en-
ployed by the attorneys of this City when I was City
Engineer in 1912 to help fight our case on Hetch lietchy
azainst nature lovers and otner controversialists, He
prepared a very good case and made a very good fight
for us, He is a fluent writer and a good paper engi-
neer, The Hetch Hetchy Project, as he planned it,
has been entirely recast by me, lie was going to bring
the Eleanor water over by subsurface tunnel to lietch
Hetchy at 2 cost of $4,000,000, I brousht the same
water by surface canal down to Larly Intake including
the Eleanor Dam, and hooked it up for a cost of

+1,000,000, 1e planned our railway to go up the
bottom of the riverbed, which would involve 7,000 feet
of tunnel, at a cost of »700,000, and removed from our
lumber camp and other activ1tiea and have it subject
to slides and disablement from.falling debris, This
plan I also changed and movedthe railway 1500 feet
higher up on top of the bench, where it now gives good
service, His plan for the power plant at lloccasin
Creek was impracticable and was condemned by a Board of
Consulting Engineers comprised of liessrs, Baum, Galloway,
and Professor Durand of Stanford, and a remodeled plan,
which we are now building, has been constructed,



Colonel Xd, Fletcher - 2

Mr, Freeman is a man of tremendous energy
and fine analytic powers, and will I believe see the
natureof your problem, which is very simple and ele-
mentary in San Diego. The time he gives to your problem
is very short but I believe he will see the critical
features irf the facts are presented to him in the
proper manner,

I knowiﬁr. Stern personally. le is a man
of splendid energy and will be a2 big addition to you
in San Diego,

/ith kindest personal regards to yourself
and your family, I am

Very truly yours,

1. K,0'Shayfhnessgy
City Engiteer,
a -- /.d.o

; i8. I thank you for the information.

Mr, n. ll. v ..'.\s"h;aushnuny';'
c:l‘by Engineer,
Sa.n rranoisoo ' Oalifornia.

Hy am ¥r. otsmughmasy:

It na mighty nice of you, your letter of
Jnne BOth. John D. Spreckels and Claus and I are
pnlli.ng together. "E'no]..osed find clipping from this
mornins'a Union.

I lnd an idea just what type of a man Freeman

- I am going to see you in a few days and I only

u!.ah that these matters of future water development .f.or
Ban D:I.eso oould be put in your hands. I am going to write
to John D along theao linoa and together we ought to

put 1t om.
With k!nﬁeat peraonal regards and hoping to aea

~ Ty . s ‘\\q. :
= . ¢ !

"r: r ....\1 .n(
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0.0t Transcontinental Traffic To Be Regained by S. D. -

Of Efforts by Two
Southern Countiés

By ED FLETCHER

The building of the new Moun-
ain Springs grade, the connecling
ink between San Diego county and
Imperial valley, is assured and bids
will be opened Aug. 24. Grades and
curves will be reduced 1o a mini-
mum, with business and pleasure
benefiting thereby.

How many know that San Diego
county, 50 ycars ago, when I came,
lextended to Yuma, embracing all
of the territory between, even Riv-
erside? All of Imperial valley was
a desfrt in 1800 when they first
'commenced bringing waler from the
Colorado river to the valley. I lo-
cated .on government land, near
Holtville, in 1000 and drove in with
la mule team, from Flowing Wells,
now Niland. The Southern Pacific
depot is 90 fcet under the Sallon
sca, at what was Salton, The Colo-
rado river break crecated the Salton
sca and the Southern Pacific rail-
road had to change ils tracks 35
miles around to the north, .

In 1903, there were only four or
five houses in Imperial and not a
houss at El Centro. Today, with the
All-American canal, with a million
or more acres under cultivation, or
to be put under cultivation, we find
| that San Diego Is connected via the
Mountain Springs grade, with the
greatest and richest irrigated em-
: pire in the world. Fred Jackson took
-’lhc chairmanship and we raised
\nearly $60,000 and built the original
“Mountain Springs grade in 1910, on
'the survey made by Director of
Public Works Fred Rhodes. 5
| About that time, Gov. Hunt wired
me from Phoenix asking for a con-
Nention at Yuma to organize the San
iego-Arizona Highway association
nd to appoint delegates from San

iego and Imperial county, which I

id. Hunt brought down 92 by train
10 Yuma, From San Diego, owing to

o roads, we had to_go by way gt

os Angeles, via Southern Pacific

‘Failroad, to Yuma. The party in-|

luded Fred Jackson, U. S. Grant,
. B. Gross and mysclf. We organ-
ed the San Diego-Arizona High-

way association. I was made_presi- |-
[dent and the first battle was o] |

uild a highway bridge at Yuma, ' -

... "Appropriation Veloed - . . *
The estimated cost was $75,000.
The. plan was for the federal gov-
ernment to pay one-third, Arizona
one-third and California one-third.
The ; federal government and the
o states in four months had ap-
propriated the money conditional.
'on the others paying. Gov. Johnson
l\"c{ocd the California appropriafion
ton the ground that the bridge would
cost $150,000, on 'the advice of the
state engineer, W, F. McClure. Again
San Diego ec¢itizens came to the
“front'and - we raised $25,000, $15,000
from San Diego, $5000 from Imperi-
val valley and $5000 from the City of
:Yuma, to pay California’s share, The
bridge was built for $73,800.
- Later I had introduced a bill in
‘the legislature for $25,000, payabie
‘to myself, for building the Yuma
.bridge. . Although illegal, it was
passed unanimously and the sub-
scribers were refunded their money,
| exceptling those who had donated
 for the good of the cause in carry-
ing on the good work for a national
highway., -

The San Diego Union of Dea 20,
1012, prints the following: “The
chamber of commerce has appointed
Ed Fletcher chairman of a special
ocean {o ocean highway committce
to carry on the fight for the EI
Centro-Holtville route- to Phoenix.”

California voted $18,000,000 about
Ethat time to connect county scats.
Los Angeles was fighting for .a
‘highway to go from El Centro to
San Bernardino. We were fighting
for the route 10 go from San Diego
{0 El Centro, and while the north
passed resolutions we worked. John
D. Spreckels, R. W. Scripps and A.
'G. Spaulding were made commis-
sioners and 1250 miles of road were
ibuilt in this county, including the
dirt road from San Diego to the Im-
'perial county line at Mountain

Springs. With the road built to the

desert in Imperial county, by pri-
vate subscriptions from San Diego
citizens, we won the state highway
from San Diego to El Centro. It was
not until 1918 that it was declared
a state highway from El Centro to
San Bernardino, via Mecca,

Federal Aid Obfained

With the United States govern-
ment  taking an interest in state
highways, and- through our Wash-
ington friends, we were able to get
designated the route east from San
Diego via Yuma to Phoenix and El
Paso as a federal aid project,

I was in Washington on other
business, in 1915, when the Califor-
nia highway commission authorized

l
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-shown “In these pholographs, Top—Shifing -
- sand hills, 200 feet-high,~{hrough which the San Diego-Jmperial *

valley highway had: to’ be sliced. Center—First blast in building
Mountain Springs grade of 1011, under supervision of Fred Jackson
Bottom-—one-way plank road
hills, with turn-out every half mile,
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me 1o take up the matter of secur-
ing federal aid for the San Diego-
El Centro highway. I had the pleas-
ure of fighting successfuilly for the
first money for federal aid for Cali-
fornia and was present when the
bill was signed by Secretary Hous-
ton, in Washington. It included the
paving of the road from the summit
to Jacumba,

With Los Angeles demanding that
the federal aid highway be built by
way of Mammoth Wash and Niland
following the Southern Pacific to
Yuma, this brought on another fight
for that route would have been 47
miles longer than the one via Holt-
ville through the shifting sands to
Yuma, Few belicved that we could
maintain a road through those shift-
ing sands. Imperial county super-
visors refused to put up a dollar,
even for the experiment, I con-
ceived the idea of a wood plank'
road and representing the chamber
of commerce as chairman we raised
$15,000 and shipped 37 carlonds of
planks to Imperial valley under an
arrangement with Ed Boyd, of Holt-
ville, to haul and lay the plank, =
J. B, Lippincott told the state
highway commission it was the most
fantastic and ridiculous plan possi-
ole and in no wise feasible but we
were able, in Sacramento, to hold
the detision in status quo as to route
until the demonstration was made,
We won and one may see the evi-
dence of the old plank road that we
originally built and one later built

through the sandhills to Yuma, It

as far as the tourist trade of San

Diego is concerned re transconti-

nental travel, AR
Dirt: Road Surfaced

Being president of the San Diego-
Arizona Highway association, I went

was vital that we save that 47 miles ;

to Yuma and helped to put over a

bond issue for the grading and sur-

facing of a good dirt road on the
way to Phocnix from Yuma to the
Maricopa line. We succeeded in car-
rying the bond issue, but the law
said the bonds had to be sold for 100
cents on the dollar, The best bid
was 81, therefore we had  to raise
something like $25,000 as a bonus.
Forever to the credit of the business
men of San Diego let me say we
raised from them, by private sub-
scription, $13,800 and sent it as a gift
to the board of supervisors of Yuma
county. Never will I forget the won-
derful service rendered by the busi-
ness men of San Diego in all these
financial ventures looking toward a
transcontinental highway directly
cast from San Diego. In every casc
Spreckels gave 10 percent, likewise
George W. Marston, likewise Harry
Jones, of ‘the gas company, and the
other 20 percent came from the
clearing house banks, making 50
percent of the total, while the rest
of it was raised by popular sub-
scription. :

Later, when Phoenix refused to
play ball with us, San Diego, Casa
Grande, Gila Bend and Yuma got:
on their ears. We secured the loan
of equipment and built the read
from Gila Bend to Casa Grande,
saving another 87 miles across the
continent as compared to the route
via Phoenix. Tucson furnished the
gasoline, Casa Grande the oil to
keep the tractors going and San
Diego gave $3800 in cash that was
raised by private subscription, To-
day that is a state highway, paved
and In an airline to the cast, ' . .

8. D. Not Getting Share -

* With the cut-off between Tucson,
via Wilcox and Lordsburg, N. M.,
now under construction, another 80
or 90 miles will be saved in trans-
continental {ravel at the option of
the traveler, Our dream has come
true. We now have paved highway
from the Pacific t6 the Atlantic, U, S.
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Highway 80, and the:Broady
America, to Wasl , .but we |
that San Diego istonly" getting\ |
percent of the westérn travel:thl |
¢omes through Yuma!The'rest=itn |
it goes direct to Los Angeles:Care
tain interested parties-tell the’tfaws
cler our grades are ‘dangerobs e
truck owner says he.ean} -"f‘-,n'g
produce from Imperial “yall& AEV
Les é‘mgelezﬂa; the ‘same " c6: "‘.“P;d
€58 danger, although the‘distaride: i
100 ‘miles farther.gb'fho'?-Mouﬂ L -?‘}
Springs grade must .be rebulltibec
fore travel and shipping will ¢dn 3y
o San Diego, its home’ port;ime
than 100 miles nearer the ocean'ihis
Los Angeles. PR A
Thcx_-e has been a growing d mf"-t}' :
{,or g)n: improvement by the'chah
ers of commerce of Imperialivals
ley and San Diego. Soo:,the“
tract will be let involving, af?exs
penditure eventually ‘of more®than
$1,000.000. Especially  active:~haVe
been the shippers' committee ‘of tHa!
chamber of commerce,’ Cha!rmt&
Neil Brown; Frank Forward, Rufus-
Choate and the state harbor ¢om
mission. the hoard- of anvr,vls'
the San Diego Highway Develo
ment association, Ed Hnstlnzs,}'R%
Richards, John Faddis, Fred Simpa
son, Ed Boyd, Bert Vaughn, Robert:
Hays, of El Centro, and muny{'o_thg‘
: : ~ SRands

ers. y - !
years T have enjoyed

For 30 odd
working for state and national high«
ways. Few realize the direct benes
fits from tourist. travel. It%-fs~our
second largest source of revénue'in;
the state of California. We must get:
back our share of the travel no!
going 'to Los Angeles and get it to
come ‘via the Mountain® Sprin;
grade and San Diego to Los Angeless
It is only 32 miles longer with' the\
added attractions of mountain andé

.

-

sea.as compared to desert travel, ‘i

It is only through the united efs
forts of Iinperial and ‘San ‘Diegd’
counties, interests of which are mu<.
tual, that we can carry on a success<
ful campaign across the -continent)
for the diversion of auto travel over,
our U. S. Highway 80 and: the,

Broadway of America, for the bene-
fit of all, ;
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