1895 San Jl_j;R\

to sell a :
. {C ! ot
abcock mggaged
Water an
the,San Di g0 ¢
which was. oberat
utility; ra

ally by'ﬁh ci gzcdunc

f*ﬁ& ings June 1lst, 1910

at B her dam. e
rt te of due. diligence.
ton ngs at El Capitan .

;'n 1911 |

Acquisition E1 llonte pumping

plants.

. Jumping rights from E1 Capitan

reservation granted by

government

Improvements made on system.
includ ing Murray Dam.

Cities and towns devel oped,'
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From the letters of Ed Fletcher, the following 1letters wvere
removed to the alphabetized correspondence files:

"SAN DIEGO FLUME CO. AND WATER HISTORY CORRESPONDENCES"

LUCE, M. A., January 4, 1919 ; o SBataw svonnd and n '5'7”"':'"?hd¥:g;:::° 0'2:22.:;d:::3
SMITH, JOSEPH H., January 13, 1919 Bt s s AR Rl h ik din 44 vaatad: on ﬁiﬁé{potnt‘at ﬁhidh
HEILION, M. C. of the San Diego Flume Co.: . i I  hn Al wawd e ‘ﬁwiaﬁ?"iénﬂtt- Qs

Flume Co. to BRYAN, T. J., July 7, 1905 - - il BE '

Fletcher to Heilion, June 10, 1910 A ff

-!“01‘ il! ""pmr:latea, ola!.mad and g.ntonua ;:or e
‘“ A0ma BT ‘GBB and‘.’inuhanim pqi-poﬂas. s

| d 8 T d by a i ,: ditoh tunnel or other que~
3% wide ¢ 0 feot deep or less if the f2ll
ipe tudnty ches in diameter or’lasi

t of the water anil flume .

IR ARG and others wvhose rights the onpany has aoquired. and as a

| R A prand 1_? ~system, the main work upon which is now bein
. S e AOne npon the 1ine on d river to be oannoctad tO“" '

Vil
N |

!ho San Diego Flume Oo:npany
Goo. D, Omland, Pross




. Rxnibiy Nos ¥
HOTICE OF AP?ROPRIA‘!IOH OoF WAEER- -

¥ e e m San Diego Flume Compamy heroby olaims and ro rh‘hu
2k rm the waters of the South Fork of the San m:pgg vor
: :&?'.ln the County of San Diego, Oalifomnia, to the extent of
El‘m Thousand Miner's Inches meocsured under a four inch
Ep:.-mm:.r:e whothor above or below ground, and now flowing or
hereattor to flow, at the fol point on said stroam, s
- game boing the point where this n :I.oa i8 poated and the '
polnt at vhich the COmpany intends to divort sald water, to-witz

On the South Fork of the Sgn Diego River at a point
| about one mile shove the {gnct:lon with tho main

3 r:li.;ag agg as geat- ag mmahi {21% héhseotlon thirty-
=4 8 r thereabouts Town or Rango 2 Es
< San Bernardino Meridian, . Bt

._1

- i sald water is g prq»riatod claimed and Mtondod :Bor
kﬁgation and domeat{ moohan.loal purposes,

} The places where 1t is mtenaod %0 use said water are
the City of San Diego, Ex Mission Rancho, Rancho of El Cajon
| :2: ggh:i places between the point of diversion and the

The Company intends to divert ma wntor meana of
a dam in said stream and by a flume, ditch tumlgl or other
STt ad by T50n pisos ik °i::::.,.£* L
¥ iron pipes -- 06 tor o
o By D r or laosg if the

: .
’ This water is claimed as

a part of the wator andmnme
pyatam already begun on the San Diogo River by Wme E, Robinaon
,and othara. whogse rights the oompany has acquired and as a
i ch of sald system, the main work which is now being
‘dono mpon the main line on said river $o be connooted to th u
with a flume or pipes

{ (smaz)

Ao Ce mtt SaoremT.
¥ Wlitnesa to Poating :
-~ %2, T, 3tretch, June 29, 1886,

3000173& for record J 2 1886 a t 9 ote
at zjequaat 7, 8, Van mgi‘y . 0

Georgs D, Copeland, Prosident

3y

TR SAN DIEGO FLUE ,comm-

§ s L3 & A
- ety e ’
¥ o e ol £ 1
43T ...""‘ s R Y, e (LY
y * ’ P L AW s =
- >o JArks iy’ PN
el « v i pay LR Wl M L yee o d
iS5 Mvy
i

I oo

- « 3 . T % 4 . (1) 5 ' 3

4 L s T BT LS " Tty 1 . Lt . ,
O TER A, 559 A% AL : '

PRegde a8 W e b ’ .

A . P b 1 " . 3

e e T Tt Ul AL :
TS 3 , ; ,
Ay e T 3 '
, y J
v

HO!I.‘;OB OF APPROPRIATION OF WATER

' The Ban Die Flune Oomgh’ reby olaims and :ga
3 B R ﬂr:latos all tho wateors of San Diego River to o
B ) Egre i et of Boulder Oreek in the County of San Diego, California,
e ta tho extent of Six Thousand Miners Inches moapured under
DN B :Eonr inch prossure whether above or below ground and now
eyt s ‘or hereafter to :L’:I.ow at the following point on
f-’.:?':-*-""i aid ptream the same being Egint where this lotice is
oated and the point at whi.nh the Company intends to divert
R A _'.3-Baid water, to-wit: |

A A e Abont One Thousand:-feet above the lower end of the
o e -Boulder Waah known as Rocky Bar above Capitan Grande on

o v o pald river, where the river has been amavated to bed rock
e by Vime B Robinson and associates.

/. Sald water is appropriated, claimed and intended for
TR __-i_‘:;irrignti.on and domestic use and machanloal Purposes.

AR The places where 1t is intended to use said water are
S the City o:l! San Diego, Ex lission Rangho, Rancho of El Cajon
o gnd the ocompany :l.nton&n t0 divert said water by means of a
s o o deam in sald stream and by a flume diteh, tunnel or other
dugt six feet wide and four feet ﬂeep or less if the
;. fall will permit and by iron pipes 30 inghes in diameter or
PSRRI --;1658 if thn fall will permit, _

H sl The San Diego Flume Company,

Plat,t, 560, George D, Copeland, Prosident.

ground May 88 1886
1886 at 4 o'clock P.lM. at request

i+ . Reeeived for rocord June 1
e -‘_'-o:E ‘I“ 8¢ Van Dyke.

et B A Yl L S
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Pl % . f) '-.-.‘ ..~ - J
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'EXHIB;EED ;
Copy of Hoe 4.
HOTICE OF APPROPRIMIDB.

NOPICE IS HEREBY GIVEN: That the undorsimﬁ Bs Otterliodt
does hereby claim all the flood water of the San Di P
River, and’all surface and subterrancan water of sali rl.vor.
not otherwise appropriated, flowing at the point where this
notice is posted to the extent: o:l! 100,000 Winer's Inches,
neasured under a four inch pre aura aaid water to be
impounded vy nmeans of a dam and at thi goin'b and stored
at this point and at various reservoirs to which aaid flood
and other water 1s intended to be aonveyed- 32

That the point of intended divera!.on is at or neax
the dam known as the Diverting Dam of the San Diego le

Company;

That the pu.gosos for which the water is ola:l.md 19
primarily for do ic and irrigation purpoaea'

That the place of mtendad use is on lands lying
betwaen the point of diversion weatwara to the Paciﬁ.c anan;

That the meeans by which it is intended 'bo &.'mrt and
to impound, and convey the seme are by mesans of dams, ‘and
by means of a canal consisting of ditches, flumes, tunnels,
pipes and conduits, all of the capacity and pize Bu:!ﬁ.oian
to store and oam said 100,000 Miner's Inches from the
intended point of diversion to the poi.nt o! 'cme thuaof

Dated June 1, 1910,
Witness: Geo. Ay Doyles

Recorded at request of Claimsnt June 1, 1910 at 36 mpm
3 0'0lock P.M,

¢ < '.:’"I. { yif
R, Wy The (hee .
. f'-‘l-‘.. .‘_ ] s
' o L = - LY :
s fo b1 7 L3 P e : ‘
l.\‘ Y wf -] - ’ i =0 TN
4 i . i . < i
1 N . e 'y + v -
oty r :
Py n i it ‘ 3
e . L

el :Beet per

Exnibit Ho, 10

NOTIGE OE' APPROPHIATIOH .

NOTIOE IS HEREBY GIVEN, that the undersigned,

SR e _I.. A. Olsen, claims and a ro riates all the water flow-
Gl aty LT P2 ) hereaftor 1o £low
. Riyer, in tho County of San Dlag State of California,

" "at 'the point where this notice is pi
nor‘bhwast quarter of Seotion B8, !Eownship 15, South, Range

channel of the San Diego
osted, being in the
2 East, San Bernardino Merldian together with the water

ot a:l.l creeks or affluents of said r:lvar to the extent
of Pive Hundred liiners Inches, measured under a four inch
, prenaure of the oont:l.nnons :Elow of said stream,

| !Bhe purposes for whioh said L A, Olsen appropr:lates
and 1a:|.ma sald water are for the irrigation of land in
‘the aam County of San Diego, State of California, amd for

SR hortioultural and agrioultural purposes on said lands and for
domeatic PUrpoBes.

The laoea of mtanded nse of said wator are on lands

wl.th.ln the ‘Rangho El1 OCajon and Ex Mission San Diego, and for

domestic purposes in the Olities of La mBsa, Eaut San Diego;

. and. San DIGBOv

'.Eh.o means by whioh Ba:ld Iu A, Olsen intends to divert

‘l;ha Baia water is by the construction of a solid dam across
the channel of said river at the point whore this notice is

posted, as aforesaid, 5O feet in hei t, more or less, in
or&er %o divert Bu.ﬂioiant waters of aaid gtream to make up
with the flow of said stream tho said contirmous flow of five

'htmdred :I.nohea of water 50 measured as aforesaid; 8lso by means
- of three p m& lines 12 inches in diameter on 2 graao of 16
o

end also by means of a flume, coment agueduct,
e same to be 6 foet wide and 2 feet in height

. bn a graaa of 4,75 feot por mile,

The laoo o:l! 1ntandad d.lvarai.on of sald water is the

"plaoe whora 1id dam is be oonstrncted, and where this
muoa is posted &s here! ofora stated, and slso at points

Lis a y B
’ Ung‘
i ' .
-~ .
.
b
- .

he margin of the rose 1:.' oreatod by said dam where
'will be diwrtad bypump

nnmssmmor;xpntwmatMamhuyot:m

| _ 0 |
Ja l» lm:u:lu ' Top Ors

ﬂ.m “ .
l. 'o ﬂiomw o



HOTICE IS HEREBY GIVEN, that the undora:lpu,
W. E, Keenan, claims and apprOpmtes all the water
ﬂowi.ng or hereafter to flow in the chamel of the
San Diego River, in the County of San Diego, State of
Galifornia, at the point where this notice e 1 posted,

being in the mthnst quarter of Seation 22, To

14, South, Range 2 East, San Bernardino Meridian, to
the extent of Fifsy Miners Inghes, measured mﬂor a
4 inch pressure of the contimous *£flow of saild ntream.

The purposes for which said W, E, iKeenan appro-
priates and elaims sald water are for the irrigation of
1and in the said County of San Diago, State of California,
and for hortiewltural and agricultural purposes on said

lands and for domestic purposes.

The places of intended use of gald water are on
lands within the Rancho El Cajon and Ex Hission San
Diego, and for domestic purposes in the Citles of Isa
Yesa, East San Diego, and San Diegos -

The means by which sald W. E, Kodnan intends to
divert the said water is by means of wells constructed
across the chamel of said river at the point whers this
notice is posted as aforesaidj also by means of ag
ing plant; alao by means of two pipes 6 inghes in tar
on a n-rade of 16 feet per mile, aml also by means of a
flume, cement aquedu.ot and
vide and 2 feet in heisht on a grade of 4.75 feet pox mi:l.o.

The place of intended diversion of nd.a wam- u ‘bhe -
place whore said wells are constructed and sald
plant is located, and where this not;loo u poat a

heretofore stated. | '

IN WITHESS WHEREOF, I put my hzmil thlu lsth day o:!
Jnne 1914, |

£ WA hA s i = ._..';._-... b oh '.‘..‘5"';" TAREATE
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: oonnty °f mtnom]l

“dﬂ.ﬂl offigial seal’ the day and year in
NE ':_111‘“ abm wﬂtton. .

Exhibit No, 12

BXUIBIT D
Copy '_of_no.' 4 (Oontimmed)

Be Ottoratedt in consideration of Ten Dollars

e ( QI0.00’ do hereby grant bargain, sell, assign and trans-
.. fer to Ed Fletcher, all water and water rights and privileges
o andall claims and’ right to app

SEGEE RS 61V ﬂu notice of appropriation dated the lst day of June,

. 1910, =nd subscribed by me and filed for record in the

SR omqo 0f the County Recorder of the County of San Diego,

ropriate water re:!errad to

State of Californla, on the lst day of June, 1910, and re-

‘gorded in Book Humbar 4 of Water O at page b1 in said

County Recorder's office and all my ri.sl'xta and privileges

~ in or under such appropriation and notice of appropriation,
-~ and 8lso all'my rights, title, intercst and ¢laims in or
oo %o the water referred to in said notice of appropriation

il " and all my right to a gropriata, take, impound and use

- 'sald water and any wa owing, %ha'b

may hereaftor flow

BT L © 4n the San Diego River, in the 00unty of San m.ego State
SRR _o:l'.' Ualzl.:tornia, or any of :I.ta a:tﬂnenta or tributaries.

!Eo have and to hold all the above mentioned water

e and water rights and priviloges and property unto tho gsaid -
SRR S Ed Flotoher, his hs:l.rs and asal.gns forevexr,

“IN HIMESS mmm I hmunto set my hand this 14#11

day of Pebruary, 1913,

B, Otterstedt.
f w. |

on thia u:bh day of Fabmry A.De 1915, before me,

A. J« Moore, a Notary Public in and for the paid County and
) '._Statol resi &

therein, duly commissioned and sworn, per-
arod B, Otterste t “known to me to be the person

. whitgs mams s mubaoribed %o Ahb fOXSEoing Instrumens, tud abe
__-‘-,I.anmo'hasod to me that she mouted the samo.

IN WIEBSS mor I have hereunto sot hand and
8 certifioate

A« Je HORE,
Hotary Public in and !or
the Oounty of Mnltnomsh,
State of Oregon




B r S a2 Il i e Seic i i RIS S VLN G 08 g N T T I N T (e Py L) (A
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. I We Bo Kom in oonamomtion o:t Ten noum

g ($10,00), the reseipt of. whigh 18 hore
- bargain, aell, agsign and transfer te « Mot
S water and water rights, pr!.vnagos and .n ola
+,  right to appropriate water referred to in ‘llu notin nt
1 appropriation dated this 12th day
. by me and 2 copy of which is heret 50 at
“part of this ingtrument and I further hera

by w*. m‘-
gain, sell, assign and trana:tar to said ¥a Fletcher, all
2y right, Li4le, interest and -4n or to the wa u- _.
roforrod to in %he said notice of appropriation and all
ny right to appropriate to take and use and impotnd said
water and all ny
or any of its affluents or tri'bntariaao

IN WITHESS WHEREOF, I have harmmto set my hand
this 7th day of July, 1914,

o it W, E. Keenan, |
| STATE OF OLAIFORNIA |
'~ COUN?Y OF SAN DIEGO

On this 7th day of
Hine Hundred and Fourteen 2
Hotary Public in and for the Goun
appeared W. E, Keenan, known %o 'i bo tho person w‘hoae
name is subsoribed to the above instrumen %, and he duly
aoknowledged $0 me that he exsouted ‘ﬁhe same. ‘

1IN WITHESS WHEREOF, I have hormto hotwhana ana
affixed my Hotraisl Sesl, otnyo:tﬂ.ao in the C o!

San Diego, the day and year in thu urtiﬂoato fir
above written. e

S3.

1n tho wa r One Th.onsand
ore ms, Lou B « Mathaws,
me

B‘llaﬂwn

County of San m.ego to o
Californiay R
. . E

Ky Oomiaaion o :lroa
J’ammry 15 1915.

AP L

of J’mas u nhsoribo_l:_ )

% B T ny right, title, interest and olaim in or to the 28
right to the water of tho San Dioso Rim,_“ i

of San Diego, peraanﬂly

l‘lo-tary Public in an& f m _I

s o:! m:lc'h 13 ‘here acknowlod e
1 ‘and transfer to s Fletoher, nil ot
| by, privileges end a11 glaims and e
_water referred to in the notice of -
{ation dated this 12th day of June, 1914, sub- S
: y me and a copy of which is hereto attached and
rnr*t of this instrument and I further hereby grant,
y Bell, assign and transfer to said Fd, Fletcher,

B L:;i..,s : :cqmd to in the said notice of appropriation and i
R e ] ‘right to ugpr opriate %o take and uwse and impound e
1 ter and al right to the water of the San Diego o

_any of i'lm aﬁlnenta or tributaries.

1N WITNESS WERREOF 1 have horemnto set my hand L
day of My, 191 SRR -

L3
) . -
S L N
. p
‘. " e - g
e, " -
- N et ™ | 74
- AR !
. o. X

J'uly, Ain the year Opne Thousand
5d . & s+ before me, Lou B. Mathews,
d:l.nand :tortha 0mty of San Diegv,
_flp ared L, A+ Olsen, known to me to bo the iR
ose hame is subscribed to the above instrument, i
.. ammma to m ‘bha'b ho exeonted the same.

MSS mm I have herounto set my hand
my Hotarial Seal, of my office, in the County
day and year in ma certificate first

IOU B. MATHEWS.
2 T R DA ",1101'3817 Public in and for
RARSANGEN  the Oounty of San Diego,

el on B e ey RN all!orniao

.....



. (Notdee urnmu-otcomm wmter cu.) e a0 T 7
(5000 Miners Inches st Momte Puwp) W Witmess o Ahs posting of said notise,
NOTIN OF APVROPRIATION . Tais 164 day of Nareh, 1899,
| s ey h B B , ' ' George Putnam,
O < B m‘;ﬂ o, o g
ﬁog.uoz w » flow lhtt or ouuoma a-ﬂl
whigh this notice im po aomormmm
'&":&ﬁi‘-’lm‘ m venue 1
Goom Putnan - ‘bo;l.ng on his oath

}'gsot"n'au's -mw:;r“ f“ﬂ‘.OHNIMBﬂﬂhwﬂfnmnl 9, post a copy

contimuous flow of said tu-. ther f on the surfage of of the foregoing notice at ﬂll place designated therein, which place
the ground or wmderground. - | wag wmiouou. -

The purpose for whiech said company
are for sale, mmmmmmm
agricultural and horticul tuwral s Lor »

Bﬂnrlhd and nom to before me,

§ sk

tcot rah

mﬁm and all the MI and adjacent lan 11 the
lands that can be uuptod tri:th “:‘on of -t' sbream; also
the cities of San i .-tmcu' o Otay, Tia Jua

turing, mechanioal, domestic and all othu' 16th ﬁv ot Mo lmm . George Putnam.
purposes. | |

laces of intended m e . ey ‘ |
Tia Jeam Wlay, hesd o 60 My 'izn a as T Tow }‘ "‘"'m"";. i m’;fm' mrmﬂ'm and for the
Eatiomal mn.ho 0 4 ﬂlw .
Bl on m: Ot;uuon ' W m mm calif, _

M 3 0'.10“. Pc

Fee 80y
i , . | Jno. ¥« Forward, Resorder,

”AC P. Johnson, Jr.,
Deputy Recorder.

Y L=
be necessary for said purpoi
reserviairs and distriduting |
now in uses and heresfier %o

._ ‘ | ‘.Inuorud in ‘Book 3, rm 268
e o ‘Wier iatmt
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SANM DIEGO FLUME CO.

O PUUMA T ERT AL I M N E OTH &

ErS T I-M AT B OF: MATERIAL I N 1 HE 7TH & OF FPLUINE AND Tnnfs{p1_1_-:g,

1) “: 1 3 . -
TR M I'LES ¢ 0P P LIV NGE SANDT D ROB ST TS L RS, COMPLETED  JAMNYW, 20 «=' 188 8;
.COMPLETED ',  FEB’Y, GTH:: - 1888 _-¥ (S R MU020 RAE e 8L MT T Hy G e

MORSE & SMITH, COMNTRACTOIS. COMTRACTONS .

(I OF MATERIAL T WO, e Bl M. ,?RICJE:. ALIQUN'T', - , SKIMD OF - MATERIAL IN  WOIUC. | FT.B. M, PRICE. Al0OUITT. T
IS FLUME BOXrS, € FT.LONG, I20.FT. | SR ' ; { ‘ - TRESTLES, O T0 20 FT.IN GREATEST HEIGHT. 32,2085, | 40.205 ¢I1,200,47

552 nC 2O I2 FT. RO 4I76 FT. _ _ _ Rt e e AR, e . : ;
289 DO DO I8 Fr. DO 4624 FT. , SR cugen SETLADOE 20, TO 40 FT. DO. i I4,0; 27.17
81 DO DO 20 FT. DO I830 FRY | & | S | | |

Fes" . Do DO 10740 |
SHORYAGE % AVOIDABLE WASTE 70
A I7 I-3 B, Pile FT, 1067Q 104047 f

&)
"
s
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3
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-
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e d

.
Wy
o W R
-

i

'}f‘-‘irh 3
128
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I
JFLUME LINING PLANK. - = - 183,687, 9,047, 82"

:.."
o e
o<

.0 1'%0  POSTS, SILLS, BRACES, STRINGERS, STRI: rc:'-=

- - & " ,. e - e - g < : A = .l"_" l "_': : hgd “- \I

'LJ-';:-:‘"\ IJ“R . Ia :‘ 20 C"LU 1807 | o - < £ ~ “i . R ‘ _\-s"r“. S ) : . . A X 3 > ..,

"I S0 CATLES, - - 462 BT | : v SRRSO U TIESTLES ) AND  OTHER 1OUGH LUMBER | - 4
I ‘..‘ (‘!’l‘!: C‘.‘.fl'-,'-.:, - - Gso I :I;a : . '- | : | L8 f '_?. : lr:;\f I ."t‘%\’:“”‘.‘-‘:: LE“.‘:‘:'_.JI : “ Sl N . . LA : 3 o . L o . T ‘. i ': e 'I.‘ _.1-_-.‘. 4 ' | , L

TOTAL. FLUME LINING PLAMK - - 187,926, |40, 25 $0256.36 | « iR FLUME, o - - % - 246,184, | 44.25 | I0,904,221
’ : apriid ‘ _ | R ) _ _ ) o

FLUNE SILLE, 756 < 6 % 6 X I2 avalel S Pt ARtEEEE LD le’ ' . : A -’ %, e
; I928 = ¢ X 6 %X I 46272 fLEAB et L r s @ ROUCH ‘LUMBER I TUMNEL NO, 3. = xlL TR ge1L | 36575 G2, 30"

£O POSTS, 1484 -« 4%

s . ' i . . ‘ '|...‘_?’ G _.".‘ .-I‘..M-_ »" . g -'f . y [ . - ""
11372 Y i e R O LA , & [ '

Qo b N

-

#

6
& : .2 = e 173, . ,
, 3684 = 4 X 4 X 207%a N ek R ek Lh»i 1 e sl : . TOTAL, - R .,21 043, oa"'-‘-?
* “HOBRACSS 5368 - 3 X 4 X% 16104 i PaGRE R it By RO : A N \ T
0 Lo zinmicEns, - 4% 8 34776 0 i e AT W'l‘omrr ALLOWED OM FINAL SCTTLRAZNT, Lttt N S 20
TRESPLE DO - 4% 12 15232 R R R ‘7_ i | o e 3 ¥ S
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TRESTLES, O 70 20 IN GREATEST HEICHT, = |16,050. |40.25 '[  d70.30 ,' ‘ | i *'”" e i

¥bo . 20 TO 40 B! i 10,280 |esu75 | dseio ;;:’.. lfm:; 7'1‘11 AND 8TH MILES c.m BE|COMPLE'I'ED K\r WEGHS, |\ wiid
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"SAN DIEGO FIL u n’E"" 00

BSTINATE OF MATRRTIAL IN THE 7m & [ N  ESTIMATE OF MATERIAL IN THE 9TH &
8th MILES OF FLU KME AND TREST L E Se | ,,; B | 10H MILES OF PLUME AND TRESTLES.,

\ A i | | '

X ‘ / 1 COMPLETED JAN'Y 2 -- 1888,

CONPLETED FEB'Y. 6th 1888.

MOORE & SMITH.
IORSE & SMITH, CONTRACTORS.

CONTRACTORS.
KEIND OF 1ATERIAL IN TORK, :FP. B.M. : PRICE., : AMOUNT :
: : : : ~ KIND OF MATERIAL IN WORK. : PD. B.I : PRICE. : ALOUNT
15 Flume Boxes, 8 f£t. long, 120 f£t. : $ : - $ : $
348 Do Do 12 £t. Do 4176 2£t,. -: : : : - . : : : :
289 Do Do 16 ft. Do 4624 f£t. : : : 3 Prestles, O to 20 Ft. in Greatest Height : 32,2856.: 40.25 : $ 1,299.47
91 Do Do 20 ft. Do 1820 ft. : : : : | - . : : -
TEB. Do Do 10740 ft. : : 2 g | Do . 20 to 40 Ft. Do. : 14,016.: 44,75 : 627.17
Snortaze & Avoidable Vaste 70 3 : : : \ : : 2.
At 17 1-3 B.il. Pr.Ft. 10670 : 184947: : - | Flume Lining Plank, - .- - 3 183,647.: 49.26 : 9,047.82
Extra Iumber in 18 & 20 Sides, - 1867: $ : : - -
21 Stop Gates, - - 452 - : : : Do Posts Sills,Braces,Stringers, String- - -
1 Waste aata - = 650 $ 1112: : - _ | B 4 : :
Total Flume hinin Plank, - - : 187,926 : 49.25 : $9255.36 i *ana on Lrestles and Other Rough Lumber : : -
Flume 3Sills, 756 -6X6x12 : 27216: :. : ' , . : : :
1928 -4 x6 x 12 s 46272: : - In Flume, S VoS - - - : 246,184.: 44,26 : 10,904.22
Do ZPosts, 1484 -4 x 6 x 4 s 110783 : : B : $ -
3884 -4 x4x 4 s 20716: : : Rough Lumber In Tunnel No. 3. $ . :1,761es 36475 64 .40
Do DBraces 5368 -3 x4x 3 : 16104: : s , 3 :
Do Stringers, -4x6 :  34776: : : POPAL, - : - - 3 $21,943,08
Trestle Do -4 x 12 s+ 15232: "3 : ‘ : -
i " 6 x 12 s 11424: : s Amount Allowed on Final Settlement, - - P - -3 143.85
Flume lud Plank,269 2x12x9 : 39042; : : | : B
Bxtra Stringers & S $ s $ s s $22,086.93
1464 Blocks,4 X 6 X 8 : 2368 3 :
Run Plank, 2 x 10 10560 : 17600 it i ST : _
12 Drain Boxes 1385 & 1 Waste Gate : s i3 : X | i e
- 976: 2361: : 3 R I Certify the Foregoing Estimate To Be Correct,
Total Rough Lumber in Flume, - - : 244,982 : 44,25 :310840.45
Trestles, O to 20 in Greatest Height, : 16,655 : 40,250: " 670.36 - | (Signed) , . J¢ K¢ .Gr808M, . 0.0....
Do 20 to 40 Do : 10,239 : 44,75 : 468,20 f .
Do 60 to 85 Do - s 59 A7 ;. 4BNb ;72804488 Al | CHF. EIlG'R.
One Truss Bridgze - 80 Ft.Span, : 26,00 : 2080.,00 g _
Extra for one waste gate 1626 and . 8 4 S R e ol fedintiny st FULTORIEEES
Planing Bridze Timber 6709 8,336 ¢+ 5.00 :  4l. sa_ el BE The 7th and 8th lMiles Can be Completed in Two Weeks.
TOTAL, : - -:525230.95. | Lo :
: i kB I : '
Amount Allowed on Final Settlement, - : '3 1912.54}"-
g :$26I43.57 '
; . .m,
I Certify the Above Estimate to be Correct, _ A i
(3igned) J. i, Graham s e AR e B

CHF. ENG'R.

AT T A A e S o e T . S BT et i L e A S SR LIt S, L R e ¢ A R A et i R e S e ey L R TR
N s 1 4 s ¥ Ak ¥ 'S - v o 1 I s A SR T | 5T T _z,l- "\_- a
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THE SAR DIEGO FLOUME COMPANY'S ENTERPRISE

The commanding elecation occupied by the works under construotion
by the San Diego Flume Company, their far reaching design in accumulating from
different sources the waters of distant streams, their costliness, the wide-
extent of the district commanded, and the fact that they terminate at the city
of San Diego, which may receive its supply at high pressure on the summits
of its greatest elevations, render them in many respects more important to
the prosperity of the region than any other, and second in rank to the Sweetwater
.dam and its distribution only because they are yet in an incomplete state.

DISTRICT AND WORKS:- As far as they have been ocutlined by what has been begun

or completed, the works consist of a storage 'resersoir on the head-waters of the
Bowlder creek tributary of the San Diego River, a diverting dam of masonry

in the river proper, and a line of flume thirty-six miles in length - skirting
the canon's side for twenty-one miies, then circling south of the Valley of

E] Cajon, and finally emerging upon the mesa ten miles east of the city of :
San Diego. The plans of the company contemplate the diveriion of the head-waters
of the Tia Juana and Sweetwater rivers on the south, and the San Dieguito

on the north, into the head of the main flume, the construction of various
additional storage reservoirs in the mountains, and a distributary reservoir

at the end of the flume, the development of tributariés of the San Diego

by tunnels under their beds and gathering them into the main conduit by smaller
lateral flumes, and the distribution of the water from the end of the main

flume by pipe lines over the mesa.

The field of irrigation development which these works command embraces
the entire valley of the San Ddego River, including El Cajon, the high mesas
between the river and the Sweetwater on the sovth, and the Linda Vista mesa
north of San Diego, an aggregate area of seventy-five thousand to one hundred
thousand acres. The flume line proper dominates the whole of El Cajon, and
a portion of the upper Sweetwater valley, while the pipe lines, which are to
be laid westerly from the end of the flume, command the mesa east of the city. -
In oxder to reach the Linda Vista mesa, a long pressure pipe will be needed
to pass the depression of Mission valley. The distribution gemerally over the
mesa might be by pipes under pressure, or by cement pipe channels, as
explained in subsequent chapters hereof, relating to San Bernardino county works.

STORAGE SESERVOIR:— The main dependence of the works for a summer and fall supply
is at present the Cuyamaca reservoir, located forty-threemiles mortheast of

San Diego in the Cuyamaca mountains, at an altitude of four thousand five humdred
feet. The water-shed of this reservoir is about fifteen square miles in area,
draining two of the highest peaks of the range. The reservoir is formed by an
earthen dam six hundred and thirty five feet long on top, forty feet in height,
thromn across the outletof a broad, flat mountain valley. The little streams
tributary to the reservoir are supplied by the winter rains and melting smow

of early spring. From the eastern rim of the wgter-shed the country drops abruptly
into the desert. The hills on this side arelow and barren. The two Cuyamacas
Peaks on the wdst are clothed with forests of pipe and oak.

Ag compared with the Sweetwater reservoir, its capacity when full is 63
per cent of the latter. The full-water reservolir space covers over one thousand
acres. Ite capacity, according to the elevation of its water above the outlet

Mill. Galls. Cubic Ft.

5 feet above ocutlet 31 - 15,060
10 feet above outlet 5.04 675,085
15 feet above outlet 126.54 16,017,400
20 feet above outlet 525,15 69,940,300
25 feet above outlet 1,262.10 168,750,200
30 feet above outlet 2,542.28 315,159,500
55 feet above outlet 5,7%9.11
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CUYAMACA DAM:- The site of the dam was one which had all the surface

indications of solid rock. The whole surface was covered with loose granite
bowlders, and before sinking test pits, preparations and plans had been made

for building a masonry dam. The excavation for foundation developed a bed of

clay instead of bed-rock as anticipated, and an abundance of good clay being found
ih the immediate neighborhood, the plans were changed and an earth-work dam
built. A puddle trench was cut under the center of the embankment, end the

clay filling built up in layers. The embankment has a base of one hundred and
fifteen feet, inside slope of two to one, outside slope of one and one half

to one, top width fifteen feet. The high-water mark is fixed at five feet

below the top, at which point a waste-way fifty feet wide is placed on éne side.
The water-face of the dam is covered with stone riprap laid, dry, eight inches in ¢
thickness.

. *he outlet culvert is of masonry three and a half feet wide by four feet
six inches high inside, one hundred and twenty feet long, its bottom placed
at the level of the original surface with a fall of three and a half feet in its
length. At the upper end it opens into the base of a circular brick tower eight
feet in diameter outside, five feet in diameter inside, and cerried to the level
of the top of the dam. This tower is provided with two gates of wood, closing
openings three feet wide by four feet six inches high. The lowest opening
1s at the bottome of the tower, the second fifteen feet nine inches higher,
immediately above the lower. These gates slide up and down in wooden grooves,
and as they are to be moved by chains or ropes, are not convenient, particularly
when they are to be closed quickly under pressure. An iron gate is provided
ingide the tower to close the head of the outlet culvert. The work was begun
late in the fall of 1886, and completed about the middle of February, 1887, in
time to catch a part of the only heavy rainfall of the season of 1886-87. The
chtdhment was about thirty-three million cubic feet, equivalent to a little
over an inch in depth over the water-shed, and filled the reservoir to fifteen
feet in depth. The reservoir was filled to a depth of twenty-four feet by
the rainfall of the wollowing season, 1887-88. Both seasons were dry ones,
as compared with the ordinary mountain rainfall. It is intended to release the
water at the dam and allow it to follow the rocky canon of Bowlder creek, ten
miles, to the diverting dam in the river.

DIVERSION AND DELIVERY WORKES:- The diversion is made from the San Diego river
about thirtyene miles from its mouth, at an elevation of about eight hundred
feet above sea-level, and where the stream, falling at the rate of about
thirty feet per mile, is x in an open canon flanked by barren mountain slopes
rugged and steep.

SAN DIEGO DIVEATING DAM:- The diverting dam is built of masonry of the following
dimensions: Maximum height, 54.5 feet; lemgth, 447.5 feet; width at top, 5 feet:
up stream batter, 1% feet in 20 feet; back batter, 7 feet in 20; widéh at

base, 18 feet. The dam contains 4,000 cubic yards of masonry, and required

2,410 Parrels of cement. The average depth of excavation in the bowlders that
formed the bed of the stream was ten to twelve feet, and the foundation rests
upon the soft, disintegrating granite, forming the bed-rock of the coumtry.

This material may be readily cut with the pick and crunbles on exposure to the
air. After the dam was completed and tested, the leakage was considered excessive,

“and the upper face was again stripped to the foundation, and an apron of masonry

two feet thick was sunk to a depth of some six feet lower than the original
base. The wall was then repointed and partially plastered on the face. The
top of the dam ig at an altitude of 815.5 feet. Inalignment mf the dam has

an angle in the center whose apex is pointed up stream. Otherwise the structure
is straight, depending upon the weight of its mass for stability .

The head of the flume passes through the wall with wooden gates to control
the water. The level of the flume bed is nine feet below the top of the dam,
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or four feet below the overflow weir. The main waste weir is two hundred &nd
ten feet long, with a seco dary weir twenty feet long. The floor of these wéirs
is of pine plank spiked to timbers that are holted to the masonry. In addition
to the overfall waste weirs, there are two culverts passing through the dam for
draining the basin above. One of these is 2.5 feet square seven feet below the
grade of the flume, the other three feet squire, eight feet lower than the first.

MAIN CORDDIT: FLUME LINE:- The flume is set on a bed cut in the mountain side
except where it is supported on trestling. All fills are made with loose rock laid
with some care on the outer face. Its total length is thirty-six miles. The
grade is 4.75 feet per mile.

TUNNELS:- There are eight tunnels upon the work, lined with masonry on the sides,
timbered overhead, except in solid rock, and plastered with cement on bottom and
gides. |

Tunnels No. 1 is 330 feet long; No. 2 is 2350; Ro. 5 is 835; Ro. 4 is 705;
No. 5 is 319; No. 6 is 316; No. 7 is 1,905; No. 8 is 280. Total 4,168 feet.
The tunnels are finished six feet wide by six feet one inch high in the clear.
In loose material the sides are walled up with masonry twelve inches thick to a
height of four feet, on top of which rests timbering, six by eight-inch, with
lagging of three-inch plank; the bottom and sides being finished smoothly with
cement.

FLOME: - The flume is made in rectangular form, five feet ten inches wide by three
feet ten inches deep, in the clear. The bottom and sides are of two-Ench redwood
plank, planed on the inside. The frames, placed at intervals of four feet,
consist of a sill four by six inches by twelve feet, two posts four by four inches
by four feet, and two dlagonal braces two by four inches, three feet three inches
long. The sub-structuxe where it rests on the ground consists of mud-sills of
redwood, two by twelve inches by nine feet, two stingers four by six inches, one
under each side of the flume box, and a block eight inches long supporting the sill
in the center. Where on trestle, the sills of the flume reet on three
longitudinal stringers, two of which are four by twelve inches, and ene in center
six by twelve inches. The trestle bents are placed sixteen feet apart, and for
trestles up to twenty feet in height, consist of two posts eight by eight inches
set on a batter of one to six, a cap eight by eight inches by six feet, a sill
eight by eight inches of proper length, and two dlagonal sway braces two by ten
inches. For higher trestles, more posts are introduced, and trussed bridges
carry the flume over the deepest gorges that are crossed. Ten million feet

of timber will be consumed in the structure. The flume has a theoretical
capacity when filled within three inches of the top of onehundred and tem cubic
feet per second, or about five thousand five hundred miner's inches. The flume
for its full length of 56.6 miles is now carrying water, with sideboards sixteen
inches high; the remainding boaxds for full completion are to be added later. (1)
Water was being delivered in El Qajén-Valley, and irrigation c ommenced from it

in the latter part of June.

DISTRIBUTION SYSTEM:- Pipes & RESERVOIR:- From the end of the flume to San
Diego, the main pipe line will be nine miles in length to the top of the mesa
overlooking the city. A braneh pipe one mile in length will deliver surplus
water to a reservoir to be constructed for storing the wnused delivery. A

main four miles long will be required to tap this reservoir and join the through
line below. This reservoir is called the City reservoir, and will have a capacity
of seven hundred and sixty-one million gallons, covering an area of one hundred
gores. It will be formed by a masonry dam fifty feet high, located in a narrow
gorge through blue trap rock, whose width at a height of thirty feet is but
fiftty feet. Its elevation above sea-level is four hundred and sixty feet at
the base.

Note (1) This data and that of the following financial statement have been

revised while in process of publication to later dates than originally written for.
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COS.T OF THE WORKS:~ The following statement made on awthoritative data
shows the cost to October 20, 1888, with the main conduit completed, as above:

Surveying, engineering, and superintendence: $54,821.55
Tunneling and grading (contract, $68,544.71;day works $76,092.87( 154,657.58
Miscellaneous construction (digging trestle pits, ditching

culverts, hauling supplies, etc.) 58,409.52
Rights of way 4¢1,5685.00
Flume construction 486,956.09
Expense acocount 24,624.04
Telephone : _ 689.72
Wagon roads 7,228.05
Cuayaca dam construction 47,057.63
Diverting dam construction 81,601.59

Totel cost of works to date $847,578.72

To this must be added the cost of land for reservoir sites:
Cuyamaca and City reservoirs, about $76,908.00
Interest account 25,8535.56
Legal services and expenses in litigation 8,449.70
TOTAL $111,211.26

This mekes a grand total of expenditure to date of $959,789.98 met by
the company. The original projectors of the enterprise claim to have spent
$10,000 on surveys and preliminary work before the company was organized. This
brings the water to Eucalyptus pass, on the western rim of El Cajon valley, on the
highest point of the mesa commaned by the flume, a distance of ten miles from
San Diego. The estimated cost of the pipe line to the city is about $65,000,
including the loop to the City remervoir (ocne mile north from the mein pipe at =
point about two miles west of the flume terminus) and return cemnectionf with
the main four miles below the Ciiy reservoir - fifteen miles in all, of fifteen-
inch pipe. The City reservoir dam is estimated at $34,000.

OPERATION AND MAINTENANCE:—- The San Diego Flume Company undetakes to distribute

its water supply under specific contracts to furnish stated quantities of water,

annually, in perpetuity, at designated points, in an agreed mamner, and for uses:
named in each case and no &ther. The holder of such contract has a "water-right"
in theflume supply. If held for irrigation, the right is made appurtenant

to certain described lands, the property of the holder.

FRRIGATORS' WATER-RIGHTS:- The agreements recite in the form of a preamble the great
benefits to accrue to the region gemerally "by the reclamation of the now desert
mesas surrounding the city of San Diego by water brought from the distant mountain
rakges," and specifically acknomledge the enhancements in value of the property

of the contracting party by reason of this general bemeficiation brought about by
the construction of the "vast, complicated, and unusually expensive system of works",

by the anticipated benefits for the lands for which the specified wter rights are taken,

"and as an ¥ inducement" to the company "to incur great and wnusual expemse in
and about the increase of its works, and to aid and encourage it in its attempts
to secure a large and reliable supply of water, etc." and in consideration of the
cowenant on the part of the company to deliver. water in certain amownts, etc. for
use on the lands described, the contracting party agrees to pay, etc., a certain

sumn (in the nature of a bonus), when the water becomes available for his use, or
at some other period named.

And the, "in further consideration of the premises and as an inducement
to the company to extend and improve its works from time to time, and to aid in
extending, improving, and maintaining the same ao as to increse either the flow

- of water, by which increase the value of all the lands in the vicinity of the lands,®
,_'_of the contracting party, and his om lands, also, "will hecessarily be continually
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enhanced by reason of the increased certainty of sufficient water for irrigation
purposes in the driest seasons," the contracting party agrees for himself and
his heirs, etc., to pay a2 sum annually (apparently in lieu of a rental for the : Apsuming that the ordinary flow of the river is sufficient to keep #p '
use of the waters). Then follow certain conditions of forfeiture, to the general the probable demand from November first to May first of each year, without drawing
effect that if the contracting party fails to comply with the terms of the contract from reservoirs, and that the maximm draft from reservoirs will occur from June
he forfeits his right forever without recourse. All covenants and agreements made by the first to November first of each year, the amount necessary to be stored each year
land omer for the land described go with it, and are binding upon all future owners will be, approximately, fourteen thousand million gallons. The Cuyamaca
of it, and as security for performance of them the lands are mortgaged to the Flume ' reservoir and the City reservoir combined will store less than one third of this
company . “ volume, no allowance being made for evaporation. Hence, it is evident that vexy
much further storage is requisite to give the enterprise a full measure of
In accepting the agreement, the Flume company binds itself, etc., to furnish usefulness. The company have contemplated several additfional reservoirs, as
annually for use on the land demcribed, and none other, a water-supply in measure ~hereafter mentioned. .
and mode of delivery as specified; provided, that the company's water-supply be not :
shortened br the company's ability to deliver it be not impaired by the act of God, APPROPRIATION CLAIMS:— Claims to water have been posted and recorded,
or the elements, or fallure of the average rainfall in the mountains, or by covering all the tributaries of the San Diego river at all favorsble points of
the operation of law, public enemies, or by riot or insurrection, or by accident diversion, as well as the streams on adjacent water-sheds that msy be brought
to the works of the company. In event of short supply from any of these causes, each into the same system. The filings and claims, excgt those at the diverting
plece of land for which a water-right is taken is entitled to a pro rata of such dam on the main stream, are each made as for a part of branch of the main
as shall be consistent with like fulfillment of other contracts of the company and special work under egch filing. These claims filed are presented as an
the full supplying of cities and towms. , instance of an extended application of this method of acguiming claims to
water as follows:
The contracting party agrees that nome of the water furnished him under his |
contract shall be used on any other land than that specified in the agreement, nor sold STREAM APPROPRIATOR Date Date Filing Purpose, Means Amts.
for any other purpose, or at all, xpmxifimi except with the land, and that none of the ‘ Posting of Diversion, etc. claimed
water furnished him shall be allowed to run to waste, but shall be carefully utilized Place of Diver-
and when not wanted on his lands shall be shut off therefrom and retained in the : sion

company's flume or other conduit. In further consideration of the benefits and
watersupply to be obtained the contracting party grants the flume party right of

way for its pipes, flumes, or other conduits, over the lands for which the water-rights San Diego River S. H. Marlette Jume 17,1885 June 25, 1885 At point 100 yds
are purchased; and also grants, bargains, and sells to the company, all his rights, whethe above Rocky Bar
Re is a riparian owner or otherwise, to divert, vse, and impound the waters of San (site of diverting
Diego river, or of other streams, rights to which are claimed by the Flume company. dam is at Rocky

In brief, the individual irrigator's water rights are attached to the land, and Bar) 6,000 inche
convey only the perpetual right to take twater at a certain fixed rate per annum Same W. E. Robinson Aug. 17, 1885 Aug.25,1885 About 2000 ft.
(not lexs than $3 per acre). : above Rocky Bar All water

- to extent
- At the begimming of the enterprise a few water-rights were sold at the rate of 6,000
of §150 per miner's inch. As the work progressed values were increased, and in the inches

summer of 1887 the company wontracted to sell four humdred inches to the San Diego
Land and Water Company at the rate of $&,200 per inch, which has since been reduced
by special agreement to $800 per inch. The total amoumt of sales and contracts

by the Flume company amount to $57,200, in addition to the sale of several hundred
acres of land with water-rights. (1)

Sweetwater River W.E.Robinson &
T.S. Van Dyke Dec. 5, 18856 12/11/85 At a point about

S miles above Dr.
Post's near mouth
of upper canon of
Sweetwater. For use
on Jamacha Ro.,

Ro de la Racion, and
Otay Ro, claimed as

WATER SUFPLY AND WATER CLAIMS - The volume of supply which msy be safely
reckoned uvpon by these works, as a n:lnim, cannot be definitely estimated, on accommt
of the gemergl lack of statistics as to rainfall. A record kept at Julian (elev.

4,200 £t.) for five years gives a mean rainfall of 37.55 inches (max. 61.62 in., branch of main
min. 25.89 in.). Julian is located in the watershed of the San Diego, on the mountain ‘ : xystem 4,000 inches
top, a few miles north of Cugramca Reservoir. Other records kept for short periods S. D. River S. D. Flume Co. 5/28/86 6/1/86 About 1000 ft.

- north and south of Julian seem to agree substantially with this record. above Rocky Bar 6,000 ™

Upper Sweet-

- water or Guatay

Creek Same 6/25/86 6/26/86 Diverts at first

| falls of creek above

Descsuso about 1%
miles. Intended for
use in city San
Diego, Ex Mission
Ro. ’ Ro dela
Racion, Jamacha, and
Sweetwater Valley as
part of main system 2,000

The water shed above the diverting dam is about ome hundred and ten square
miles. 4nd there are feeders to be brought in or taken up whose drainage arfeas will
aggregate forty-five to fifty miles more. With a mean rainfall that can be relied
upon, the supply to the streams distributed evenly through the year would, no doubt,
far more than suffice to maintain the flow of the flume to its full capacity the
year through. This even distribution could only be affected by mans of storage
reservoirs, but on account of the lack of sites on the water-shed it is doubtful
whether this can be accomplished. - | _

(Note (1) This data is unly up to June, 1888)
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STREAM

S L

APPROPRIATION

Date
Posting

Date
Filing

Purpose, Means
of diversion, etc.
Place of diversion

Amts.
Claimed.

Santa Ysabel Creek 5.D. Flume Co. June 24, 1886 6/26/86

Ballena Creek

So. Fork S.D. River

Bowlder Creek fork
San Diego Kiver
Pine Valley Creek

Chocolate Creek
Fork of S.D. River

Dye Valley Fork

SanDiego HKiver

Japatul Valley
Fork of oweetwater

San Diego River

Coleman Creek ~Ffork

oame

Same

Same

Same

Same

oame

vame

Same

oame

Same

Same

oame

6/24/86

6/29/86

7/31/86

1886

8/14/86

oame

9/16/86

6/27/86

8/27/87

3/27/88

oame

oame

6/26/86

7/2/86

8/4/86
1885

8/19/86

Same

9/20/86

9/3/87

3/31/88

At point in gorge where

creek leaves Santa
Ysabel Valley.
claimed to heads of 3
main branches.

Part of main system.
This is the "Ballena"
Reservolr site
appropriation

Diverts by flume
one mile above mouth

Diverts at point
5/4 mile above fork of
creek

Diverts 1,600 ft.
from flume crossing

this is the appro-
priationfor the Upper
Dye Valley heservoir

This is at the dam
site in Japatul
Valley

Proposes to divert
at Knowles ranch,
some miles below

- diverting dam

Point of diversion
about 2/3 mile above
junction of Coleman
and Bowlder Creeks
250 yards above
Blattner's house
1/3 mile above

Coleman and Bowlder
Creeks

All waters

2,000 in.

1,000 in.

4,000 in.

2,000 in.

2,000 in.

100 in.

100 in.

2000 in.

500 in.

500 in.

1,000 in.’

1,000 in.

3,000 in.

it for$l00 to $300 per acre, with water-rights at the rate of one inch to ten acres.

 Valley on the Upper Sweetwater, to befed by
- Cottonwood creek (a tributary of the Tia Juana river).

__‘Fbe comecting flumes for the diverston of e

RIPARIAN AND OTHER RIGHTS - It ip stated that ripariaen rights on the stream below the

‘diverting dam have been purchased, or the claim adjusted, so as to dispose of the

possibility of future litigation on that score - the riparian owners generally surrender-
ing all claims to dmmage on account of diversion ar storage of the water, or any injury
that might ensue by reason of the proposed works. These rights were thus obtained
without cost, as an encouragement to the construction of the flume &8 & general benefit
to the country. But one man recel ed compensation, and this was in consideration of

his prior appropriation of water. Being the only prior epproprietor, and having irrigated
but a small field, he wus givem & contract for an equivalent supply from the flume.

Governor K, d. faterman brought suit in 1887 to have the Cuyemace
dam removed as a nuvisance, on account of the fear of an excessive percolation inte the
Stonewall mine, owned by him, from the reservoir, and because his lands were flooded by the
waters. The Flume company sought to condemn the land belonging to Governor Waterman
that was in the reservoir basin. These suits never came to trial, but were compromised;
the company peying fully for the lands and giving certain guarantees.

HISTORY OF THE WORK AND FINANCIAL OUTLOOK:- The enterprise was conceived by T. S. Van
Dyke end W. E. ~obinson, whose familiarity with the mountain streams and reserveirs sites
was obtained on frequent hunting excursions. They made the water claims and surveys

to prove the general feasibility of the scheme, prior to the incerperaticn of the Szn
Diego flume Company, May 14, 1886. The capital stock of the compuny wes fixed at

$1,000,000 chiefly subscribed by citizens of San Diego. Surveys were presecuted

during the summer of 1886, and in the fall of that year contracts were let feor the
diverting dam onthe river, and the Cuyamaca storage dam. ‘he actuel construction of

the flume was begun in the summer of 1887, after grading of its foundatiocn had been in
progress for some months.

0f the ten thousand shares of the company, two thousand were given
to Kobinson in consideration of the transfer of his interests, appropristicn, surveys,
maps, rights of way, deeds, assignments of riparian rights, etc., tc be ncn-assessuble
until the completion of the flume, when he wad to pay an amount egual to the pro rata
assessments that may have been levied up to that time. Of the remaining eight thousand
shares, seven thousand seven hundred and sixty-six shares were subscribed by residents of
San Diego and outsiee capitalists (San Francisco and Eastern) directly interested in the
advancement of San Diego. The remaining two hundred and thirtyfour shares are still in the
treasury. ©vome of the shares subscribed were sold at a premium, the total amount thus real-
ized on premiums being about ¥40,000. (Data of June 1888)

The first assessment was levied in September, 1886 of {5 per share, to
begin work on the two dams. Oince then three other assessments of $10 each have been
levied. The total amount raised by assessment has been $271,810. (‘he above is from data
of June. Since then to October twentieth another assessment of $5 has been levied.

The total amouht raised by assessment and loans on stock has been $4235,975.84, with the
last assessment not yet paid.) An issue of $600,000 of twenty yesr € per cent bonds

was authorized, and about $300,000 were sold at 95 cents. In addition to these resources,
the company has sold a considerable portion of a three thousand acre tract of land lying
at the terminus of the flume on the mesa. They bought the land for $10 per acre, and scld
They
have also sold or contracted for water-rights amounting in all to seven hundred and fifty
inches, of which nearly one half was at the rate of $800 per inch, and the remainder ezt
$150 and upward, to ¥2,000 per inch. Partial payments havebeen received on some of these
sales. A part of the contract work was payable in bonds. ‘hey have recently obtained a -
loan of $100,000, for which bonds are given as security with the option to purchase at

90 per cent. This amount is considered to be enough to carry the flume to the end of the
route, and on this sufficient completion of the flume for use it is expected that the

remaining bonds can be placed to provide funds for building the City reservoir, laying the

pipes across the mesa, and to put on the upper side-planking of the flume. (‘he work
has gow been completad ecept the upper-side planking, as told on pp. 73 and 74 ante. Octocber
1888

The next work then to be done will be the construcfiocn of additionel
mowmtain reservoirs. In Dye Canyon fork of the San Diego, there are two sites selected,
and one in the Ballena on one of the tributaries of the Santa Maria creek, & fourth in Japatul
means of a flume from the headwaters of
And, finally, there will have %o
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named reservoiré, into the San Diego River watershed above the diverting dam. RNo

detailed estimate of the cost of this extension of the scheme has been made, and no data is a

available of the capacity of the various reservoirs, bpt the extension is admitted to be
essential to the scheme, in order that there may be a water supply for much fuller dellvery
than is now at command during the irrigating season.

TOTAL COST; ESTIMATED:- On the basis of construction to date, the completetion of works
now commenced, to utilize the present water-supply, including the mesa pipe line and
the City reservoir, will cost $1,089,000, not including distribution.

Say $1,000,000.00
(The flume with one board on each side, carrying water within
two inches of top, will deliver about nine Rundred inches.}
Estimated cost of extension of system to endeavor to =ecure for
every irrigating season, according to progect, a full supply to
capacity of flume (35,500 inches -110 cubic feet per second) 600,000.00

Total $1,700,000.00

It is dven possible that these works, carried out as they might be to
edvantace within the next ten years, to secure, store, and bring in all available water
to supply the flume run, would cost $2,000,000. |

Lif the works go no further towards securing and carrying additional
saters, and deliver but eight hundred and fifty inches, the revenue derivable at $90
pet inch per annum (On the basis of an inch of water te thirily acres, and $3 per acre
per year, which are the figures for a number of the company's contracts. The supply of
water for municipal purposes is an anticipated source of recvenue, but the conditions
are not settled, end matters are yet too uncertain to justify any further attempt at
estimating a probable income, for entry in this report). is §76,500. Allowing, say
$15,000 per annum for running expenses, and sgy 925,000 per annum interest on bonds, this
would be less than € per cent .,....;......;......\..u.;-.-..,......4.....,.‘.;. on the cost after deducting
amount received from sale of water rights. There being no allowance in the above estimate
nade for a sinking fund (for insurance and repairs, which on a work of this kind must
be liberally provided for), it would seem that as an irrigating enterprise it must be
carried further forward with a strong hand, to reap deserved success.

San Diego Hiver Viorks and Projects
Mission Valley Water Company

DISTHICT AND #WORK:® Second in rating to the Flume company's works, diverting the waters
of Sen Diego “iver, is an enterprise projected by the Mission Valley Water Company. The
scheme contemplates the erection of a masonry dam in the lower canon of the San Diego
river. some twelve miles above the mouth of that stream, for the storage and diversion
of the winter flow; the construction of a masonry conduit, and laying of iron pipes in

a series of eight sborage feservoirs of varying elevation and capacity; and the supply
of irrigation to sbout ten thousand acres of valley land within the boundaries of Mission
valley, and some eight thousand or ten thousand acres lying adjacent to the SanDiego
River, and along oen Diego bay and False Bay.

Mission Valley is the locan name which the lower valley of the San Diego
has acquired by reason of its having been selected by the Jesult missionaries as the
site of their first California mission establishement. 2iximx Its length is ten to
twelve miles, with an average width of one mile, bordered on either side by the mesa
lands lying two hundred to three hundred feet higher than the valley. At the mouth
of the river a wide area of alluvial soil has been formed by the deposits of floods
deboughing into the bay. The lands sought to be irrigated are principally of a sandy,
eliuyvial character, adapted to market gum gardening when under cultivation by irrigation.

No works of any importance have been attempted for :I.rr:lga.t.iqh'_':l_.n this
aistrict since those of the mission fathers fell into disuse. The latter consisted of a

zx diverting dam of brick in the canon, and an earthen canal af large dimensions alomg
the south side of the valley extending almost its whole length to 01d San Diego witha
branch crossing the river to the north side, supplying the orchards and fields around the
01d Mission. Traces of these canals are yet to be seen, and the divertin déﬁisiui:.aet.

It is located about a mile above the site selected by the Mission Valley Water Company

".:’

for their diversion, and is near the west :u.nol 'of the OQJ Onﬁnohm 3
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DIVERTING, DELIVERY, AND STORAGE WORKS:- The base of the diverting dam is at an
elevation of one hundred and mkg ninety feet above sea-level, and it is proposed to

carry it to a height of eighty(these figures are as reported imcke according to the
plans. It is not stated whether it is proposed to increase the thicknmess of the foundation
before carrying the work to its full hegght.) feet, where the length off top will be.
about four hundred feet. The foundation for this dam , about ten feet high, sixteen feet

thick at base, and two hundred feet long, has already been built of granite masonry

1aid in Portland cement on bedrock. It is proposed to carry it about ten feet higher
the first year, and for temporary purposes lay a pipe sixteen inches in diameter down the
valley to 01d Tomn and Roseville. Ithen completed to its full height of eighty feet, the
reservoir formed by this dem will store about one thousand five hundred millicn gallons.
It will be long and narrow, seeing th.t it is located in the canon.

The other works projefted are as follows: from the diverting dem a
cement-lined conduit, twklve feet wide on the bottom, six feet deep, on grade of four
feet per mile, is planned for along the south side of the river one mile, where, according
to the plans, it will branch into two conduits eight feet wide by fowr feet deep,
one of which will cross the river to the north side and extend three and one half miles to
Reservoir No. 5 and the other will follow the south side for two and one half miles and
terminate in Reservoir No. 2. Other reservoirs will be supplied by pipes laid on
grade lines beyond the ends of the open conduits. The estimated capaicities and
elevation of the various reservoirs projected are as follows:

Reservoirs Distances foom Elevation of top Height of Capacity of
Diverting Dam of dam Dam Reservoir

Miles Feet Feet Mill. Gells
Diverting Dam 270 80 1,500
No. 1 13 180 30 124
No. 2 6; 170 70 2,203
No. & 3 160 60 448
No. 4 9 582
Ro. 5 4% 160 60 1,545
No. © 120 40 125
- No. 7 120 40 5352
No. 8 140 80 2,141
Total . 9,002

A1l of the dams for the subsidiary storage r eservoirs are to be of earth. Nc careful
estimate of cost has been made, and it seems improbable that the entire system of sterage
as ovtlined will be carried out for at least many years to come.

WATER SUPPLY:- The San Diego river is especially intermittent in its flow in its lower
comrse, and in midsummer and fall is frequently nearly dry at the site of this diverting
dam, and for miles above and below. I& winter its volume sometimes reaches fifty thousand
inches or more, and it is believed by the projectors of the enterprise, for four months

of winter and spring the flow will exceed an average of ten thousand inches daily. The
appropriation will always be subject in some degree to the prior diversion of the San
Diego Flume Company higher up the stream. The diverting dem is located to vtilize all the
stream in its lower course, and it advantageously commands the district which it seeks %o

supply .

HISTORY OF PROJECT AND WATER CLAIMS:® The Mission Valley Water Company was incorporated
in July, 1887, mkt with a nominal capital of seven thousand five hundred shares of $100
each, par value. A filing was made on ten thousand inches of water at the point of
diversion, and work was begun on the construction of the diverting dam in the fall of

1887. The parties chiefly in interest are citizens of San Diego, who are following

the judgment of the Jesuit priests who selected this same field for the establishment
of their fimst footing in California, and made this the point shere the first of many

notable irrigation works was constructed, and where irribation is belleved to have been
first successfully practiced in the State.




THE SAN DIEGUTIO RIVER PROJECT
Pamo #ater Company's Proposed Works

DISTRICT AND PROJECT:® A notable scheme projected for the utilization of water of the
San Dieguito or Bernardo river is that of the Pamo Water Yompeny, which seeks to provide
irrigation facilities to Poway valley and the Linda Vista mesa, lying between the San

Diego river, and Penasquitas creek, near the coast, by means of a storage dam on the headwaters

of the river below the mouth of Pamo creek, and a flume twentyfive miles long terminating
in a secondary storage reservoir on the mesa, near the lands to be watered. The field
which would be commanded by the intended works largely exceeds their projected capacity
for supply, as the main conduit will skirt the San Pasqual and Bernardo valleys before
reaching the particular district to which, under the project, the water is to be speclally
applied. No other works now outlined dominate this region, except those from the more
distant supply of the San Luis Rey Flume Company, and these two above named valleys alone
could consume the flow of the proposed flume by the Pamo company.

STORAGE AND DELIVERY #WORKS:® 4#bove the valley of San Pascual the river occupies a rocky
canon some three and a helf to four miles in length opening out above the canon into the
Pamo valley, at the mouth of Pamo creek, an important tributary to the river, draining

a portion of the Mesa Grande. At the head of this canon the company design building a
masonry dam on bedrcck, eighty feet high, four hundred feet long on the crest, one hundred
and seventy five feet long on the bottom, which will form a reservoir having a capeicyt of

about three thousand million gallons.

From the dam an iron pipe at least thirty inches in diameter will
carry the water through the canon, whence it will be conveyed By a flume about four by four
feet, skirting the hillsides far above the river, past the San Pasqual and Bernardo
valleys to a gap in the divide between the Bernardo and Poway valleys; thence through
the gap, skirting the Poway valley, and terminating in a reservoir of two thousand
million gallons capacity, to be formed by a second masonry dam, forty feet in height,
two hundred to two hundred and fifty feet long on crest, one hundred to one hundred
and twenty five feet long on base. The stream and its tributaries above the proposed
point of diversion has a water shed area of nearly one hundred and fifty square miles,
of which fully .so thirds has an altitude of over three thousand feet, and reaching as
high as six thousand feet. The two principal tributaries are Pamo and Santa Ysabel
creeks, both perennial streams of -comparatively large volume, draining a portion of

the Volcan mountain and the Mesa Grande.

The elevation of the base of the main storage and diverting dam is eight
nundred and fifty feet above sea level. This reservoir basin is a long narrow valley
of alluvial soil inclosed on éither side by precipitous hills and mountains. The site
of the dam is at a point where hard, gray granite crops out, affording abundant material
for construction gurposes. *he material at the lower reservoir, for dam building, will
be a hard basaltic rock of close texture. The altitude at base is about seven hundred
feet, which readily commands the tract to be watered, its elevation being two hundred
to six hundred feet above the sea. ‘he elevation of the upper dam as compared to the great
area of arable lands that may be reached from it by gravity, facilitates the choice of
routes for conduit. The San Pasqual valley (elevation 550 feet) Bernardo valley,
elevation 440 feet), the Escondido valley (elevation 650 feety, and Poway valley .
(elevation 500 feet), are all within comparatively eusy reach, as the main condvit will
follow the divides above themn. |

That the chief reliance of the werks will depend upon the winter flow
of the stream stored by reservoirs, for summer use, is as true of this enterprise as of
all other projected in San Diego county. The fact that the streams in this case never go
entirely dry should add materially to the effectiveness of the enterprise, seeing that they
may largely contribute to make up the inevitable losses in transit and in evarpoation

from the surface of the reservoirs. But wikhout storage the supply would be unreliable s

for the irrigation of any considerable area. The winter flow, however, will probably
much exceed the capacity of the preseht projected means of storage and transit.

12~

HISTORY ; ORGANIZATION:> The Pamo Water Company which has taken up this stream
was incorporated in March, 1888, with a capatal stock of $1,000,000, in ten

thousand shares of $100, par value. Thus far nothing has been done beyond the
wokk of making preliminary surveys and the purchase of the lands to be embraced
by the reservoir. The company propose to make the landholders along the route

directly interested in the project by tuking contracts for deeds to a portion

of their lands as consideration for water rights for the r mainder, the deeds

to be made in advance and held in escrow, or to be made on the completion of the #
works. fith a land subsidy of this character, they consider that they will have
tangible assets to hypothecate for the money needed to construct the works.

SAN LUIS REY RIVER PRQJECTS
San Luise Rey Flume Company

DISTRICT AND PROJECT:- Steps were taken in 1886 by several San Diego knd operators
looking to the systematic vtilization of the San Luis Rey river, and the irrigation
of the coast mesa in the vicinity of Oceanside near its mouth, on the south side.
An organization was affected, and surveys for a canal or flume line were made, and
water rights were filed upon at the second narrows, some five miles below pala,
where the elevation is about three hundred and seventy five feet. 4 submerged dem
extendigg from bluff to bluff, seven hundred feet, to raise the under flow to

the surface was contemplated, but the cost of the work, the long line ef conduit
required, and the uncertainty of the water supply available at the point of

‘diversion sim eelected, led to the expansion of the project and the formation of

the present company, with a large capital and embracing a more comprehensive scheme.
The new company set to work to acquire all water rights on the river that might in
any way conflict with their proposed appropriations, as well as fiparian right along
the stream.

STORAGE AND DELIVERY WORKS PROPOSED:- An outline of the main project is, briefly,
the construction of a mammoth reservoir dam on Wammer's ranch, & canal from the canon of the
river some miles below the dam, exiending sbout tventy miles along the mountain and '
rolling hillsides south and west of the river, and a secondary storage reservoir at the
terminus of the canal in Bear valley at an elevation of one thousand three hundred feet.
From this commanding elevaetion, but twenty giles fiom the sea at the nearest point,

and thirty five miles from the city of San Diego, the territory that may be served is
only limited by the supply of water available. Pipe lines are projected in various
directions. The main condvit drops into this secondary reservoir with 2 direct fall

of seven hundred feet, and the vtilization of this water power and transmission by
electricity to points of use are contemplated.

The company have brought actions to condemn the land on Wammer's
ranch required for purposes of the reservoir. Until the possession of these lands
is rEmukrsbfaxxcpurpasexx acquired, the work will necessarily be confined to the
construction of the conduit and lower reservoir dam, where the lands have ali: ady
been acquired. The first pipe line to be laid from the “Bear valley reserveir will
probably be through Egcondido and San Marcos valleys to Oceanside. San Pasqual,
Bernardo, and Poway valleys are also readily commanded, and the coast mesa between
Oceanside and San Diego and north of Oceanside. The full development of this scheme
would teke several years to accomplish, and the total cost of works to fully avail
of its possibilities would np doubt exceed a million dollars. (4s this report goes to
press (October) it is learned thut the company has secured $500,000 with the
engagement of as much more, from New York capitalists, on the basis of its bonds,
and land and water rights contracts, and that the work is to be immedistely pushed

£ Orward) -

SANTA MARGARITA RIVER PROJECT
Fall Brook Water and Power Compuny

DISTRICT AND PROJECT:° The existing diversion of water from the Temecula or Senta
Margarita river are unimportant compared with that projected and under construction by the
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Fall Brook Water and Power Compahy. This company was organized in 1887, with the prupose of
erecting a capacious storage dam at the head of Temecula canon, and carrying the waters

in a flume and pipe line to a body of some thirty thousind acres of rolling table

lands in the vicinity of Fgll Brook, lying to the south of the river, twelve to fifteen
miles inland from the coast. Ten miles of flune, and two miles of pipe line 1uid en &
Texmhortioggx gradient of eight #eet per mile comprise the main rwmesiktx conduit. An
average flow of eight hundred miner's inches, maintained by the living waters of the

stream, as supplemented during the dry season of the year by water stored in the reservoir,
is the delivery counted upon by the company.

The proprietors of the Santa Mar garita ranch, at the mounth of
the river, have an appropriation at the lower end of the canon., which may interfere with
the plans of the Fall Brook company. %o avoid this difficulty, it is proposed to return
to the stream the water belonging to the rancho at the end of the flume line, and utilize
the fall of five hundred feet for water power. The company have purchased certain
conflicting riparian rights along the stream, and hope toc have their works completed
at 5200,000. The character of the country to be irrigated, its picturesque beauty, clothed
with live oak x® trees, and the special adaptability of the soil to the growth of the
citrus fruits, render the project an interesting ome.

TILZ JUANA RIVER PROJECT
The Mount Tecarte Land and Water Company.

DISTRICT AND PROJECT:° Reviewing this region by the route alone which the streams have been
described - the order of their geographical position from the state boundary northerly-

the first irrigation project is found immediately at the line, and is internaticnal

in its scope, in that it aims to vtilize both the American and Mexican tributaries of the
Tia Juana river; to carry american waters through Mexican territory, and to deliver them
again in the Onited otates; to store both Mexican and American waters for irrigating
dexican and American soils; and to harmonize local questions of international water rights,
by serving lands on either side of the line eucally with water to the extent of the

capacity of the stream. Eight reservoir sites have been selected for storage.

The Otay mesa lying north of the Tia Juana river, at an elevation of

. three hundred to seven hundred feet, extending as far ncrth as the Otay river, and lying
chiefly on the american side, is the principel field to be commended. A subsidy of one
fourth, of ce tain large bodies of these lands on the American aide, and one h}lf

on the Mexican side, is being negotiated by the company with land owners as a consideration
for water rights for the reaminder. 7The proposed main conduit flumes are two in

number. One, to convey the waters of the Cottonwood fork some sixteen miles to the
vpper edge of the Otay mesa, is to start at an elevation of sixteen hundred feet and run
part aay south of the line, elthough a tunnel has been projected to avoid passing the
border, if need be. The second flume line is plamned to lead out from the main stream at
a point on the boundary three fourths of & mile below the Tecarte fork. This is a

mere outline of the character of the enterprise, upon which no actual work has yet been
started beyond the preliminary surveys. <‘he extent of the field commanded by the
proposed works is very large, and irrigation need be limited only to the supply of water
available, and the measure of success in its storage.

ORGANIZATION:® The Mount Tecarte Land and Water Company, which has taken vp this project,
mas incorporated February, 1888, with a capital stock of $3,500,000, in three hundred

and fifty thousand shares of $10 cach. Simce that date the company'hna made contracts
#ith a number of land emers on the Otay mesa to supply their lands with water, and

are preparing for construction on the upper Ilume line during the coming season.

OTAY RIVER PROJECTS
The Otay Water Company's Scheme

Fer some years past preparations have been made periodically by the -Otay Water GOmpany,
shose leaders were of the Coronado Beach Company, for the construction of & mammoth dam
at the Iower canon of the Otay, but as yet nothing of imporiance has been done. ~ The
proposed dam was to be of concrete, one hundred feet in height. Its site is four hmdrod

and sixty six feet above tide water, and the capacity of the raaervoir ihan full lnubd _';gg

be about eight thousand million gallons.

r14=

Otey Mesa Scheme

On a southerly branch of the Otay that joins the mein stream below the canon, -
& magonry dam, to be sixty feet high and two hundred and sixty feet long on top, was
started in 1887 by a partnership assoclation of three San Diegens. After spending some
$10,000 in roads and foun ation, the work was stopped. The reservoir was to be but theee
hundred million gallons capacity, end to cover seventeen acres. Its limited water shed
and Mght rainfall render it of minor importence. 1t was designed for the irrigation
of a part of the Otay mesu.

SWEETWATER RIVER IRRIGATION AND WATER SUPPLY WOEKS
The San Diego Land & Town Company's idorks

Because the first of the various projected irrigetion works in the county,
depending on storage for supply, that has been completed, the enterprise of the Sen
Diego Land and Town Company is thus far first in interest. The engineering werks
would be notable in any country, and the lesson which the enterprise is working out
on the subject of large storuge reservoirs for the consdevation of winter water
for summer irrigation in this dry country is already highly instructive. It is
now looked to with satisfaction by San Diegans, as a type of what mey be uaccomplished
under even unfaverable circumstances upon nearly all the streams of this region.

DISTRICT AND W@KS:- The works consit of a high masonry dem, forming a large sterage
reservoir, and an extensive system of iron pipes reaching thence feor distribution over
a great part of the district commanded by the reservoir. The district embraces the
Lower Sweetwater valley, and the mesa lands bordering San Diegc bay, to the morth

and south of the Sweetwater, and extending back to an elevation of one hundred &rnd
seventy five to two hundred feet above sea level. In general this elevation is reached
in two to two and a half miles from the bay shore. Its area within the limits cof the
National rancho, including National City, is about fifteen thousand acres. The Water
may be carried both orth and south, beyond the limits of the rancho, by an extensiocn
of the pipes, and itf.is feasible to cover nearly forty thousand acres by the system.
Any smhxex such extension would, however, enter the district sysismx more dlrectly
commanded by other projected works, and at pr:sent the distribption is confined to the
lines of the National rancho.

STORAGE RESERVOIR:- The reservoir site is located almost entirely within the Rancho
Jamacha (as the dam is but one thoussnd feet inside the boundary of the Nationel Ranche)
having an extreme length of three and shalf miles and a maximum width of three fourths
of a mile. 4+t is inclosed by high hills, and lies at the foot of Kt. St. Miguel,

vwhose elevation is asbout two thousand five hundred feet, the most conspicuous peek
lying near the coast.

SWEETTATER DAM: The dam is located across the cenon of Sweetwater river, nezr the head
of the rocky pass, lmx through which the river escapes from Jamcha valley. &t the
beginning, a dam wholly of earth was contemplated. The best of clay was available

for a puddle wall, and en earthen dam could have been built more cheaply that the
masonry structure vitimately cost. The superior quality and unlimited guantity

of the stone on the spot, however, decided the adoption of that material. ihen the
work was begun the dominant idea was to secure a water supply of some veolume &s soon

as possible. The question of quantity that might be stored, the arec of land that might
be served, the volume of svpply needed, or the relative costs of different heights

of structure were not preliminarily studied or at all considered.

The plan originally was to build a dam fifty feet high above the general Yevl
of the canon bed sixty feet above the general level of the river channel, or sixty five
feet above the general level of the bedrock plane which was exceedingly uneven. ithen,

- however, it was ascertained some months after the work had begun, and subsecuent to

the development of facts that are usvally knomn before any decision or plan is reached -
that a greater supply was desirable than such a dam could assure, and that an increase
in height afforded such a great advantage in retaining a supply sufficient for more thah




one season, and that holding water at a higher average level would serve some most

desirable higher lands, it was decided to continue the structure to the height of ninety
Teet.

Before this decision was reached the originally planned work was nearly completed.
The subsequent work necessitated an increase in the width of base. The lower tow of
the dam was stripped to bed rock and the new wocsturteax work started from the bottom,
joining and overlapping the old work in successive steps, which had been lefit for the
purpose on the lower face. As completed the dam has the following dimensions: ek
Thickness at base forty six feet, at top twelve feet; height ninety feet to floor of roadwey;
length on top three mmdred and forty feet, ai base about one hundred feet. In plan
the dem lies in the form of &n aréh, whose radius is two hundred and twenty-two feet
to the upper face line at the top. Including gate tower, waste-way walls, and other.

imrediate accessories, it contains twenty thousand five hundred and seven cubic yards
of masonry.

The masonry is of the type known as rough rubkle —rough blocks of stone, laid
+ithout courses or ranges, with all interstices filled with smaller stones and mortar
of Portiand cement rammed in place. Alcng the uvpper face at top runs a parapet wall,
three and one helf feet high and two feet thick, which servesnot only &as a guard
#all to the roadwey on that side, but which, when the reservoir is fvll, will serve
to prevent waves from washing over the roadway. This rcad, which is wide enough for a
carriage drive, is protected on the lower side by an iron fence, the posts of which
are imbedded in the masonry, and set at intervals -f six feet. 4 silone steirway with
iron railing reaches from top of dam tobottom of canon below the structure at the north end.

The waste way is located at the south end. +t consists of a weir opening forty
eet in length by five feet in depth, divided into eight bays, of five feet each, by masonry
iers, inclined on the face to receive loose flash boards. By removing these boards,
the water level can be lowered five feet from the top of deam. 4 training wall built
parrllel with the direction of the canon forms one side of this flood escape channel
=nd carries the waste water fifty feet below the lower toe of the dam, where it falls
Gown an incline over the face of the canon wall. The capacity of the waste way is one
theusand five hundred cubic feet persecond, and is designed to enrry the maximum flood
flow of the stream when the reservoir is full. lhere is no sluice way at the bottom of the
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dam other than the mein conduit, which has a thirty inch blow off gate one thousand $ix : ﬁSﬁﬁﬂf'-"ﬂug :
hundred feet below, capable of disehxxeim discharging three hundred cubic feet per second. R 5 . T 55
: ORI S IGAT
The delivery to the main conduit is effected through a mascnry tower, sitvated M ‘f;Qﬁé?i?}ﬁug?:;E."””"
fifty feet above the dam, and reaching three feet above high water mgrk. Cast iron ' 5 A o RS
elbows, twentyfour and thirty six inches in diameter, are placed at intervals of ten

feet from the top to bottom. These open upward with bell mouths, that may be closed
with plain cast iron covers. The work was begun in November, 1886 and finished in
March, 1888, cccu ying sixteen and one half months in construction.
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