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synoposia taken tzom tblt .. · ~-~···~ll· 
above r etezezaoe · . 

. . 
· The cl:-cumatanaea wbiob led ~ to tbe build ·tbe 

dam re that tbe san Diego Land and ·Town Comp8Q7 (a tlr ooualn 
the A. T. a: s. F. Ri) owned a large ·body or fertile and desirable '"'-""'"" 
mesa and valley lands bordering on ·-san Die so ··Bay, · adJaoent .•o · SN1 ... , ..... , ... 
Diego on tbe south, Gicb were unsalable wi'tbout water to ~~·:rlsate "~;.o.·•;·,,.<.:-!.·:X.'Y.~·'-~,;:~.,.f'""""" · 
them. The e landa constitute the greater part ot tbe •-.nabo de l.& ,. 
acion,• including the town alte or Rational Cit71 whicb aleo languiabed 

with thirst. · rbe sweetwater River passes ne~~ tbroUsh ·tbe . oente:r 
ot tbe lands, and is ot tbe nature described ~ inter.mlttent in . tlow, 
at least for many miles above its mouth. . · 

page 203 
. 

The construction ot tbia dam was decide~ upon and work · 
begun · 1n November, 1886.. The orig'lnal plan ctea1gned was a •r·row 
~1 of' concrete masonry, 50 teet high, 10 teet ·w1de at bottom ~ .teet . 

on top, arched up stream. on the upper aide an .embankment o~ loose , .- .· 
earth as to be filled in against th~ masonry wall to i .ts full height, · 
Attar two months• ork had developed the oba~aoter ot tbe ~deaign, tbe·~.~~~~~~~· 
plan disapproved by the DBuagement, and the writer was called 

· to deslgn a sui table structure and execute 1 ta · aonatruotion. some. 
thirty-ti e thousand dollars bad . al.reac~J' been e%pen.etted, and'. in orde~ 
to utilize as,muob or tbe old work aa possible, the new .atruoture waa 
planned to rest upon &nd ·e.ncaae the !oundationa·already laid. This , 
decision influenced to some extent the radi e ot tbe arab ot tbe 'new 
dam, as ell a its position on the aldea, _ In otber words~ to avoid 
throwing a y the o~k already done,- the new work was adapted ~ the 
old in ay that ultimately increased tbe lengtli ot the dam on tlia . 
crest ome bat more than would have been neooeaary by sb1tt1Ds · tb~ ~ po 
of :radius to one side or the centraL ,axle ot the canon, and malelDi~ t)i 
radius some hat horter tban 1 t otbe:rwiae woUld have been · An engineer 
is ometlme d:ri en to adaptations of. tbla eort asa1nat bla Judsment ·, ...... ~ ......... 

to e, or to give the appearance of saving, tbe- pooketa ot hfa ~''';~!,;tl)'..a:·: .. ,n· .... u 

emplCJ7~U~ 8 e .,.-.,.T.,.·• 

one a 
to tb 

. . 
. . . 

':si:'/t~~w;,.t~:t~rPage 204a · •. ·. THE FOUNDATION .. _ Attez the bowldera,sand. and gravel 
. ... .._ ......... ~ bad been stripped from tbe base o t ·the dam on either side of the o ld 

work, tbe bed .rook waa .·tounc1 .to be very irregular in surface, presenting 
tbe appearnace of. a number of pyramids and cones thrown heterogeneously 
tog~th~r, b~t bpund solidlY 1n ~one maaa, and well polished by attritiou. 

K.~~~~ "'~·"·" Tbe rook waa very oloae .in texture and :' exceedi~ly bard. No attempt 
-was made to aut out tbe bed in levelbenahea, as the unevenness of the · 

!!..-.:-':".!•~"ft""·:·:<!!.l.J. • bo~tom, as nature lett , it, gave the aeauranoe tbo.t whatever movement 
migbt ·occur 1n tbe· structure built on such~ ba~e, there ' could be no 

~Q;.-tr;.Yl-... """':,..~ POB&1bil1t_y ot its slipp'ing or eliding on· the base. Wherever .there · 
were aea.ma ·. in the rook they were invariably .. ocoupied by roots, and 
the exoavation .was carried down till ~be see-a pinched out and tbe 

m~~F!v~~. roota .diaappeared. The rook was then thoroughly scrubbed by band, arid 
a thin grout of pure cement applied with b.rooma, filling the minutest . 
areviaes . and lea i~ the rook, before atarting ·tbe maaonr,y • 



. . 
lowest coarse, 1t as d%awn 1nto .a tbiokDeea teet • . At leTel fwhoae elevation above tl~e :18 ~40 f.e~~) lowe•t plpe.a p ;".:.t•;:..;,~~7~in-·J· througb the dam. Above tbia level ·the et~uoture ·wae oal'ritcl to , a . ~!'lli·"'''"7. heigbt ot 45 teetl with a top width ot ·5 teet, baae·aa atated ot 24 feet, tace ba.tter (upstream) of' 1 to '6• In antio~~tlon ot a · probable add1t1~n to the height or tbe dam in tut~e, tbe baa~ ,wae b t tn three steps, to give an opport~n1~. ot 'bonding tbe new. work to the old., The prof'ile of' this Q• portion ot the ·a•ruotul'e la . · bo n 1n Pla*e xxx.- It a a gravity profile,, whoa~ :Ilne ~t preesure -passed itbin the inner third of the baae. It aa oonatruated ~ln ,. ~ 
arch !or.m, convex to tha stream, on a radius ot 225 teet on tbe taoe ~~t~~~~ line at top. . . . . · . · . ~ · . . · . . ' . ' ·· . ~ ,. .. .) • 4 During construction the stream was a~ried tn a conduit 30 inches · square through the masonry near the bottom ot the 'orisi~l- creek )led. ·~ .... ;;''1~5~· 
~ut one stor.m of' the season of' 1886-87 ·(a dry ona) · ~welled th~ c~eek sutt1o1ently to exceed the capaoity .ot tbla oondutt, ·and then it rose and ran over the top o~ the masonry tor two days 9nly, w~tbollt 1DIJ.U17. 
~his occurred February 14th and 15th,l887, wben the !low reaabe~ a 
max1mnm 0~ about 00 1 cubia teet pl' seaond. The gate & ·t ' the upper end o~ tbe conduit a finally closed April 20tti, 1887, and the ·aondui as !illed sold with masonry from below. FrGD tbat tima .until June ls tbe catchment as about 8~ 1 ooo,ooo gallons. · . 

.. .. . . "' :By tbe let ot JUDe the structure, as planned, was completed. to tbe ·"'·--·-h' beigbt or 60 teet above tbe bottom, 10 teet higher than tbehelsbt ori nally contemplated. It contained about 7•500 cubio yards ·or maaon~ and bad coat ·all told (including tbe preliminary exper imenta ) .. ~bqut 100,000. eantime, surv~a of tbe ·reaerv.oir basin 'and watershed bad de eloped the fact tha t the ~0-toot dam ould ~pound ~,221 · m1111on .. gallons, whereas, its extension to 90 teet in helabt wo~ld give a capaait,y ot nearly ~ive ttmea that quant1ty; , o~ 5,882 million gallons. Also that tbe area ot the watershed tr1butar~r to the dam. 1e bout 186 quare miles, of which one-third la aboye an e1eTat1on ot . 300~~~~~~r~ :teet, and bet een that elevation and 6,500 teet the watershed waa . eTidently ample to just1f7 the hope ·tbat tbe greater reservoir would· · be tilled almost every year ot ordiriary %&1~a11. Tbe lna~eaae~ Yolume ot ter stored ould so largely e ... tend tbe utility ot the works, and gl'fe so considerable increase in aeau%1t7aga1nst 'ttie .d1saetera ~ollowlDg 

•• •• •••• 

a ner drouth, that the increased ex~JUSe ot e%tend1ns tlie beisbt .. : ot the dam 11e tbe ·· ork1ng toroe and plant irel!e on the sroua4 &lid · ta 1Y organized, seemed to be immediatelY JUatlti•ble. Tbeae ~~nte er embodl d ln report, wbicb aa tavo~ tY . ooneia•re~ b,i tbe directors 
of compaJl3', and ~rdera re giTen, bout a to~=-~~b~ e 6~.· toot dam as completed, to exten4 the a'xuota:re to • tielab feet. 

"'L • • 'f ~ 

Pal! 209a ' All ' tbe.hoiating ~as ~one with horae-power. Tbia was 
tiequent~ oritioieed aa questionable . eoono~, but taking into coneider-

"""""U'· at ion tbe soaroity 'an·d blsb pr1oe ·of fuel, the cost or tbe number of 
~~r~ bolatins engine& that· would have been required, tpe delays oacaa1oned 

b~ breakage, .the •'' skilled labo~ required to do the work, eta., , .. ~"', ... the ~ advantage 1 ~ coot and co .. nven1enae ~as o,nl the aide of anixnal power. • • • • '\ t • • • • 

pap' 21pa· ·· :Tbe total_ volume ot masonry laid was a~ to~lowaa . . . . . 
"' 1 • .,1. .. 

In the .. dam ·proper . · _ · 
" " waateway · ·· .. 

· ·" 1nlet tower , . ' 
• l . • • conduit from dam to 
· ·· " gate .liouee.a .... .... - vatioua· aoceesoriea · . 

• 
3,111.03 ' 
8,614.18 
2,4oa.oa 
4 '915.99 . 

: 1~ 1 269.~ cubic yards 
481.2 "· 

. 376.8 • 
182.0 .. 
71.0 " 

127.0 .. . 
2o,!o7.oo 

an average of lel7 

as followea 

"6,236.7~ 

~ 

' - . . . 

• 

87,431.70 

. . 



continued a 
., 

Juey unde~ the attmulua of •boom" prtoea awarded the owner . 280 ......... 1..:-r._,.;.,~:-•• ~ 

acre, or a little over 100,000 for land, onct-thircl ot wb·1ob waa 
worth~.eas, and the remainder tiliinproved. Th1a Judgment la beins 
cpnteated before the supreme court. .., be a lear 1Ds and grubblllg 
about three hundred acres ot the reseroo1r. basin ooat ~10,808. 

' .. . 
· Page 2lla THE ASTEWAYI- This important adJ'un~t· to tbe dam wae 

carefully considered and proportioned to 'carr,y the probable wa•~~~ 
flow of the ctream that may. be presented tor d1 oaharge 1 with a full 
reservoir. It i3 located at the south end of' the structure, ancf la· ·""'---"'· 
40 feet in length by s ·reet in depth, divided into eight bays of 5 
f'eet each. 7hese bays are formed by piers ot masonry, set at right 
angles to the flow, and provided with recesses on the upper taae, 
1n hiob loose flash-boards or 2 inch plank rest on an incline or 36 
degrees from the vertical. Any set of boards may be removed from top· 
to bottom, or the water may be held ~t successive levels from the top 
o the bottom of the weir by removing the top boards all .the way across. 

The ater falling over the elr tw1a drops into a aeries ot t•••• ' 
pools, 3 f'e~t deep, wbiob relieve the structu e of shoo~, and passes 
down an incline~ plane with a fall of 1 to 10, until it is carried 
a y from the dam a distance ot 50' teet, and then pl~nges into tbe 
canon below. The capacity of tbe waste~ is about 150~ cubic teet 
per second. This may be inc~eased to about 1800 cubic feet per 
second by opening a 30-incb blo ott t:;ate in ttie. main pipe below tbe 
dam. · .. 

page 213 THS RESERVOIR&- Red clay aoii constitutes the bed of the 
reservoir basin, or th maJor portion, outside of the old1tt r1Ter .. 
bed and bottGDBI and is of an ~pervious nature. The following ~able 
ot area and cont ents ot rese~voir is pres4Dteda 

. 
Contour 
elevation 
145 teet (level a~ lo est vut1et valve ~ 

• 
in to ·er) 

~ 

• .. 
• Ace a 
• 

• • • ~ jl!: " = . 

woJ:t· lf&B done 'in the mldat . ot the "boom" in Southern ca11torn1&,: 
n laboJ:· ot all :klnda was d1ttfoult to obtain, independent and 

reat~~·a on aooount· ot the general tever1ob excitement, and inclined 
to plolc· ~ p6 at. any .moment an.d move oq in aearoh ot better pa7• 
All al-..eee ot, BUDPliea, tools and materials were oorreapond1ngly 

• .,_~ .••. ,...-.•='t.:V·_. .. , b.lsher· than the ordinary prices. ihese. conditions 1noreaaed the cost 
ot the work twenty to twenty-tive per oent, above the normal. . . 

I • 

Tbere haabe.en no l~ok o't wiseacres who predicted tbe failure of the 
enterprise ~s a permanent irrigation aoheme1 and some of the moetin-
telllgent .oitizens of the country oritiolsed the location of thereservoi~ 
eo ne~~ tbe mouth ot the stream, on account of ita presumed liabil~ty ~o 
obliterat~on as a ·reservoir by reasons of 'he deposit of sand and silt. · 
A careful exam1nat~on of the water of the stream at flood time, ben it 

. · waa most heavily charged with eedtment, convinced the writer that tears 
of. th~s . nature were groun4less. An estimate made, within reasonable 
1~1ts,t iqdicated on e thousand years as the time when it might be ex-

. peoted, to t ille samples taken by the State Engineering Department of 
California or the water of the YUba, Bear, and American Rivera, imme-
diate~y below the hydraulic mines, yielded an average or only about 
one halt of one per cent of sedtment. were the eetwater as heavily 
charged, it might till the reservoir basin in ·one to two hunured years, 
but tbe voi4a would still contain a considerable volume of water that 
would drat~ out and be~ilable, and the ut111t,y of the reservoir ould 
not "~?e destroyed it 1 t .. were entirely filled w1 th aand. # 

. . 
THm DISTRIBUTING SYSTEUI From the dam to the lower end of the 

· canon 11600 teet, the main pipe is 36 1nobea in diameter, and covered 
with masonr7 laid in l~e mortar, plaated ith cement. From this 

· point it is reduced to 30 inohea diameter, and follows tbe alley for 5 
m11e·a, and thonoe r lsea to the top of the Chula ,. Vista eaa 92 re·et above 
aea level. Ita en tire length is 29 1800 f'eet, and at 1 ts terminus the 
water . ia divided into two 24 inch pipes, one runntng south 1 mile, tbe 
other weat halt a mile, where it is reduced to 18 inches diameter, and 

.·11 ciarried northward to and through National City • 
• 

: Al tbe ter.minua of the 36-inob maln a blo off aate ie located, to 
be uaed aa a relief to the waate.wa.y of the dam in case or audden flood 

whlhoh mlob exceed tbe oapaalty of the .aateway, or to dra ott the 
water trom tbe reservoir, it, tor any oau e, it rae desired to do oo. 

' -



. . 

• 
iron . atr.a1gbt :riveted · 

.. 

I • 

KAlamined tube • 

NATI.ONAL TUBE WORKS 

12 
8 
6 
4 

• 

. . ABENDROTH, ROOT & COJJPABY 

Spiral steel and iron 

!62,119 
The int roduction of spiral pipe into tbe eys'tem was unfortunate · a~;~ it · . · 
does not stand the test of transportation across the cCUatinent, and ~-...... ,.,., .. 
will have to· be taken up and specially t~eated to make it water rlgbt~ 
It w11l ansv1er very well for sub-1rr1gat1on, it .1 t could· be properl.1' . 
controlled,. byt as it is laid in streets and avenues that system la · 
not desirable or conducive to comfort i_n traveling/ . 

• 

l'be total coot of' tbe pipe line was aa followaa 

Pipe 
Freight 

.Distribution 
Gate a 
aterlala, tools eta. 

Right ot ~1a.y and miaoellaneoue 
Pipe laying 

Tota1 · 

o- • I ' :or' I . . ' ' . - . .. . . 
' oaa:: b :. evapora'tion durins tbe a•uamer montba. the remainder ould 
yield a flow ot 2000 ~lnera' inches per day tor two hundred daye·J 
with a ·ctuty ot ten acres per 1nab, this amount "!"Ould irrigate 20,000 
aorea.. In tbe o~urae ot t~e it is expected tbat a duty au his h as 
twenty ·. a.ores per inch will be reached, in which event, a reservoi·r tull. 
_may ~e ·extended -over two y~are• time, and still 1rr1sate 20,000 acree, 
and afford a dodlestio supply to the town or .!Ja.tonal City. 

water rights, giving to the purcba.eer uimply the privilege of. becom-
ing a ·customer torwater have been sold on tbe sm Diego ~lume Company 

· tlLDDe at the ra ~ e of 32000 per miners• inch. At thls rate tbe valu·e 
. ·or. the 1rr1gat1on.supply ot the .reservoir ia. ;;4 1 ooo,ooo. ~be 
. o~ns .. ruction of the works has .already added a value of 31,5001.000 

to tbe pr1na1pa;J. tract of five thousand acres which bas been supplied 
wi tb. a complete aya.tem ot water pipe a,. and another million to t ·ha v.alae 
ot town property in National City, and an~s in its 1mmedi·ate -vicinity • 

• 

. . 
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Kr. Ed. netcb.er, 
San Diego, oat. 

Dear S1r: 
. 

Ref'err1ng again to tb.e sweetwater stateaent of 
I bave 

" " . 
- APP1il1Sed Valuation 

. . 
Oorxes~t¥'1ng cost lle~ Ktner's Inch = 

.. 



L P. C:HKHrt. ~1:81DKHT OPPtCilO 

NATIONAl. QTY, CloUPOitNIA 
8AN DIIOO. CAI.IPO.NIA 

80'1•80e UNION I LN. 

C.: D. LANNING, VtCI:•PitUIDI:NT AND 1'11111A8URaR 
ta NII.X aTRan. IIOSTON, NA8&. 

• 

SWE~trWATER' WATER COMPANY 
OWNERS OF SWIInWATIER DAM AND DISTRlBUTINCI SYSTEM 

. 

llr. Ed. l'letohe.r •. 
San Diego, 
California. 

Hy dear ~riend & Neighboz:-

lir. ·nufua Choate called me up day or two 

ago and asked that I ~ah you aome inf~~tion as . • 
to the amount ot water we have reaeived 

. -ana the amount that is now :tlowillg into . 
Ottr total gain t~ Marah 8th baa been 9•1/3 feet 

' 
In the iaat week 

we 

As Jlr. ·ohoa ts seemed 

increase of seven bmn4re4ths of a fdot, 
. 

gallons ~~the twent7•four houra. 

dvise e4 I will 

I 

O"HIII 
NAtiONAL QTY, CAUPOIINIA 

8AN DIIOO, CAI.IPOIINIA 
107•1oe u•uoN I LIN. • 

JOHN E. BOAL. GllHI:RAL MANAGUI 
..JOHN GOULD. A .. tu.AHT Tllt&A8URI:R 
F • • • JEftHING • • COUNU.L 

SWEETWATER WA'l.ER COMPANY 
OWNIRB 0, SWIIETWATIR DAM ANP DISTRIIUTINCI SY.TitM 

• • 

inquiry of the 19th received. The lowest 
part of the spillway of the Sweetwater Dam is approximately 
.22 inches below the top of the storage section, and up to 
that point would hold about 10,300,000,000 gallons ·and ould .. 

about 1025 acres of land. 

Very truly 

General penager. 
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