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VALUATION OF OUYAMAGA WATER SYSTHEM
Explanation,

In previcus valuations of this property, the reprodustion costs
have been based on prices of materials, labor, ete., prevalling grior
to the Waxr, or on pricew in effect in 1914 and 1915 when markst and
labor conditions were unsettled owing to outbreak of the war in
Europe. Obviously this syatem could not be reproduged dnring normal
times, for the amount of money required dwring years of panig or near
panie such as prevalled in 1914-15, nelther aould it have been
reproduoed at any time mingse 1918 for the amowunt of money required
prior to that time, ‘

In preparing this valunation the c}ifﬁonl,ty has been to arrive
at a normal price tor material; labor, eto., the preseut prices
1918-19 are higher than we may expect in the near futwre, though
1% 48 not reasonable to Eupposs that they will ever recede to a
prewar basis., Therefore, an effort has been mde to arrive at an
average of prewar and present pr:lces; for this purpose & tabulation
showing cost of material purchased ﬁy this Company for every yeax
since 1915 has been mrepared, This table, with $1,00 as the
unit coat in 1913, is as :I!oilovat



Avoraga !‘enrly oautu o mwm: 1’urohaaad by OCuyamaoca Water 0o,

- 2400
| - ,1.18
1918 - '1&“
191y - 1.04
1918 = 1490
For the same moac the f£eollowing Tablo showing prices noid
for la‘bor hn been prepared based on $1,00 per average for year 1915
Tabls 500 1
A'nrago Yearly ra'l.e mm for 1abor by (uyumaca Water Company.
19:.3 - 100
1924 - 1185
1915 = 1.185
1915 = 1,280
191> - Lo 870
1918 - 14500
In tos shove tabulstion no Moount lap heen of the loss in

efficieney ¢f 1labor amomntiug te ot lesst 33+1/3 poro.nt. In

other words, 4% is not belisyed that the average 1aborer will do

:or;n % m-ﬁm:rdn of the amount of work in 1918. that he would
o *

n!abg Hoe 3
Averago yoarly 2ot paild fox skdlled labox, anpudntmlomo otco

 psid Dy Ouyamasa Oorpeay, insludlng caryantars mechanios, pipt

men, :taremn, nuporinﬂnndontn. etae, also office helpe.
? 1918 = 1.00-
1914 = 1.056
1916 . L.08281
19186 = 1.1320
1917 = 142143
1918 = 143107

While Zable Nos, 1 shovs the genorsl upwurd trend of prices of
supplies, it dees not {nolude all utmm whioh would enter
into the reconatrustion of tih mtu. mm::'o. it hos been

hrgl‘ tho
s P i{. rauu 10 a rntnt ‘n atd
nanting aeﬂ-b pravat 1ing prior to 1918.
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ooltl




The qnmtntoa 'cuwl in thie va:l.mtion u uo ﬂn
olnumumn of mmn.u. ave thoge agresd wpen
m Oum an‘ : Y &gad oom::hn o?ﬂm Sta
unntornu and tho C4

oi ﬂm D during hearings befor
Railread Gc-hn.m ID 32" . y H

Qu' rnpn-

mi. |

mn ndditions and h&uﬂml
as have been mde subsequent $0 %hw datos

The depyeoidion of the ol strugtures in a unuon :
uuumanumnmmm“ummn da unl.t
question to selve. In this case the writer has been intinmate {
cormeothd with this system for over ten s,has superintonde the
construation of a considerable portieon of it, 'has maintained and
operated it and has obsarved the actmal dotor:l.orntion of the
various structures for this period of timo, The probable life and
anmual depresisation of this nystom are buved upon his porcoml obser-
vations. Also the unit ooata are based :I.nrgol.y ien the cost of
work dono wnder his diraction, allmanco being made for increased

or deoreased cost of matoriala J.abor, ata,
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CUYAMACA DA

Cost Analysis
Stripping - 1f' deep, material, earth, clay, stones and boulders wp

to 1 man sise. Thic material oould be plowed, cnly with greati
diffionlty. Also is diffioult to handle with a soraper. 2 men at
$2.75 per day and 1 team at $3.00 per day would handle 16 ou.yds. per
day; oost per m-;-'qe,so % 16 yda'f‘ﬁsagfs cents per yard, &8s this
material was later uwsed in embankment and is charged up to me;

a price of 4Gbents was used. |

Trench Excavation COutoff trench about 10' x 74', cky and solid rock.
This trench could be excevated with teams; excepting the rock, at a
cost of $1.00 per yard; but as material vas used and charged up to
clay puddle, & price of 65 cents per yard is used.

Clay Puddle in Tranch All hand tamped and hauled 400 feet -

90 cents per yard used,
Egrth Embankment With ground loosedled by plowing, the larger stones

removed, oetc., 2 men at $2.75 and 1 team at $3.00 would deposit 17
cu.yis. per day with average haul of 300 feet, hence price used is
50 cente.’ per yard.

Clay Puddle Embankment Material hauled average of 400 feot, more
difficult to handle than earth, would cost deposited on dem 60 cents
per yard; watt:lng‘,_. i‘olling, etc., 15 cents per yard; cost wmed 76
cents pexr yard. |
Riprap 15" thioklg- .Mator:lal hauled 1100 feet, gathered up over large
area, handled 5 ti._me_a; all hand placed and chinked, price used £8 /5~
cents per square :foot. |



¥ il '  Shoet 2,
KBLIEY DITOH

!u_o_z D.ljg_h

__M lhtorhl largely modst olaw and smll boulders,

prioce ulnd dB uﬂta nr on.ya.

Ioose Rogk l‘.arad.y dregged out of trench by ohain slings and nmlen.

#1935 el mﬂ» uol. {
;g ng lratorlal very hard erm. difMoult to arill, ah.attnru

well v:l.th powder, pr:loe uaaa #3.00 por yard.

Dofomd Haintenanoe on Kellex Ditch. It wiiy require an e:mend.ituro
of $1 000 o repair the damage t0 this strnoture caused by 1916 floods,
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DIVERTIRG DAK

Exgsavation

Solid Roek = At no time dwring the past six years could this
mterial be exonvated :lor‘ less than $3,00 per yard, This yrice
will bo used throughout this valuation, ‘

Disintegrated Granite - This work was expensive aving to necessity
of ocontinuous pumpings priocv used $1,00 per yard, |

Rubble Xasonry
Stone near site, sand 1000 £t, distant, coment hauled from

Lakeside. Stone hrgoly hammoxr dresseds prico used $8,00 per yard,

Gates
Taese gotes installed cost in 1912 §2,284,32., Prioe used §3,000,
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FLME LINE, SROTION #1
Divarting Dam to Tunnel No, 8.

Rough Redwood in place wounld cost as follows:

Erecting

Rough Oregon Ping:

i

F O B San Diego 30400
Freight 1:30
Hauling : 1,60
Dgliveey to Bench 160
DMiatributing on Bonoch 1,60

Erecting

16 30
~B5500

F OB « San Dliego 37.00
Freight 130
t!rn:iing 4,60 Seo Sheet 4~A
Hauling 160 for details.

livery to Bench . 160
Distributing on Begnoh 1«60
Erecting 9480

®
S38 Redwood:
.} 0 B San Disgo 61.00
Freight 130
| 4.60 See Sheet 4-B

Hauling 1+60 for details.
Dglivery to Bench 1,60
Digtributing on Bensh 160



Bl‘mt’ 4~h
FLUME LINE, SEOTION NO. 1

Cost of lumber, Rough Redwood, $3Y,00 is average of rogular vhole-
sale prices of 1914 and 1918,

Freight is regular rate to J‘Ak:ﬂids on oar load of 20,000 feot, |
Trucking is figured at 0,25 prﬁh; 1unb¢r is figured at l.6 tons per
1000 F B M, Average hsul 10 miles. ' ;
Honoo le6 x 25 x 10 = 4,00 + cost of rebullding and maintieining

roads = 4.50 pexr 1000 F 3 N,

Haulings A lerge portiom of matorial entering into construstion

of flume could not be delivered by trusk., Teams would be required.
This would average 1.00 per ton or 1,60 per 1000 for all l'mber'

used. ' |

Delivery to 3ench It woald be necessary to use tramways, cableways,
eto., for this worke. Cost per ton 1,00 or 1.60 per 1000 for all
lumber used.

Distributing on Bengch Cost would be 1400 per ton or 1,60 per 1000,
Erecting ~ Rouzh Redwood 1 mun at 4,00 and 2 men at 3,00 will place
40 rud plenks = 600 F B ¥ a day = 515,00 per 1000,

1 man at 4,00 and 1 man at 3,00 will place 1000 ¥ B If of 4" x 6" x 16'
stringers, orossties posts and braces in one day = $7.00 per 1000 FEIM,

Putting uppor sideboard cost $7.40 pexr 1000. Average cont
per 1000 feet = 9,80,
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MAIN FLUME, SHOTION NO, 1

Erecting - 3355 Redwood
Cost of Lumber $51,00 i avorage of reguler wholesale prices of

1914 and 1918,

Freight, hauling, trucking, delivery to bench and Distributing,
same as R, Rgdwood, Sheet 4=A, |

Erecting L men &% 4,00 and 1 man at 3.60 = 7,60 + 23# mils
at 0.06 = 8,80 will place 1000 F B M in £iume box.

Rough Oregon Pine
Cost of Immber $30.00 is average of regular wholessle prices

of 1914 and 1918. )
Freight, tricking,habking, delivery to bench and Aistributing
sane as Redwood,

Erecting A 30 £%, 3 peat trentle bent ocontaina, with stringers,
braces, etfc., approximately 1000 F B M of lumber, would ramdire
1 man at 5,00, 2 at 3,60, 1L man at 3,00 = 15,00 + Bf nails at
0.06 = 15,30

Caulidng 207 Oakum at 10F to 1000 lin.ft, of seam roquiroed.

2 men at 3,00 will onulk 1000 feat yer day = 8,00 poxr 1000,

Iﬂ".“ used,
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MATHTRHANOR, *MATN PLUME

Ihis lwm' ‘ .:u.to |
A haa been given a future of ten yoars, but in
“keop it in mervice :Eorth | I .
| ‘ is length of time
expenditures will bo necessary: ‘ .
Relining thr t at
oughout at tha ond of three years =—we— 60. 000
| ’

Returning Z1ume 0 ErAde —-—mecesicmsemem——n——
Doubling oroms-ties, 81,000 at 0,75 ______ R 400
Side bracing D EIEND N s - 30y 990
Extra Bents in Trostles weee—w——- i S T Rt
Inoidentals —=—mem——= e e T
——== 10,000

$143,600

Thig item 18 included for tho reagson that the me jor poriion of
s, tut 4f this deferred

this structurs 18
not made up, the 1ife of the flume will be reduced

good for at least 10 year

maintenance is
by at 1ea8t & yearsSe
To rebuild the flume, OF replace it wi

require an 000 to $1,
an intevest charge of from $48,000 %0 60,000 per annum OF for

the six years from 3288,000 to §$360,000, 1ot tnoluding deprecis tions
This heavy load can be -aiavod-ths gonsumers Y o?pending the

%145,306 above mentioned, amounting to only 314,360 per year for

th any kind of sonduit, would

expenditure of from $800, 000,000, involving

the 10 yearse



Flume Lina, Seation #8

Zough Redwood

OB gm Diego
Trenghing

Hauling

Delivery to Bench
Digtxibuting on bench
Epeocting

Rough Oregon Pine

F OB San Diego
Freight

Tﬂnchins

uling
Del:lw to Bench
D:lstribnt:lng on bench
Erecting

335 Redwood

F 0 B San Diego
Froight
Troneh:lng

Hauling

Delivery to bench
Digtributing on bench
Erecting

37.00

130
2440
1.60
«80
«80

i

30,00
1430
2:40
1e¢60

b0
+50

15630

BL.60

51,00
1400
240
1.60
1,60

90

' Sheet 4=D

Tho flume on Seotion #£
i8 muoh more accessible
than Section #1,

prices have been lowered
accordingly.

Prices lowered, sam
reason as above.

Prices lowered same reason
as above, but not to the
same oxtont a8 this mater~-
ial would require moXe
handling than either the
ROP or R Redwood,
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CONCRETYE OCONDUIT

Excavation -~ Disintograted Uranite
This varies from & soft orumbly oarthy matorial which can be
handled for 0,60 poxr yaréd to & soft rdok requiring moderately heavy
shooting, In this instanse the aotual cost was $1.60 por yurd
which figure %8 used., On the flume bench the average charaotor of
the disintegrated granite could be handled for 0,80 which figure
iz used,
Congrete Lining
igtval cost was $14,00 waich figure is used.

SAHD OREEBK SiFHOH

- Excgavation

Agtual cost was 1,50 per yard which Rigure is used.

42" Neinforged /Conorete Fipe Aotual 008t 4406, Sand and Gravel
furmished at less than gost $5.,00 used,

40" Steel Approximate cost in 1916 was $10 por foot in place,
which price is wod. |

Conerete  The cont of conorete varies largelye. in this wvaluation
a price of from $9.00 %0 $20,00 per yurd is used. $20,00 being
actusl cost of lining in Sand Oreek Condult; also in oconorete flume
at Indisn church.



TUNNELS
Tunnel lioe 1
Excavation - Some disintegrated Granite, largely moderatBly hard
granite, drills hard, breaks well, 18,60 per lin.ft, used.
Tunnel lice 8 Same as Noe le
Tunnel No, 3 Tight disintegrated granite, "nigger heads™ 230 used,
Tannel No, 4 304 lin.ft. same as Noe 1 and 2, _
395 lin,.ft. very harﬂ.,‘biﬂ.lt, gran:l'l;e drills slow
and does not break well,@ia.oo used.
Tunnel FNo, 5§ Same as lo, 1.
Tunnel o, 6 2 5 3N o SR, (ERED |
Tannel No. 7 1292 1lin,ft. éama as Noe 1
s 610 lin.,ft, hard granite, numbers of tight seams or
. fragtures, drills nard, breaks well,
long tram for muck, poor circulation,
price used $16,00
Tunnel o, 8 Same & Ho. 1

Timber in Tunnels Slow, painstaking work, price used $100 per MBM

STEEL FLUNME
South Fork Feeder |
2450 lin.f%. of stosl flume, erected in 1913, cost 2.63 per lin.ft.,
including boarding aouse loss, using old fiume lumber, in reomstruc-
tion, new materisl would be used and & price of 3,80 1s used.

STeel Flums on Lain Flume Line
Agtual cost in 1913 including loss on boarding house was $5,90

per oot = 8.85 price used.



1" pipe F 0 B San Di
Hauling to yards, stox and
distributing |
Trenching

Laying
Backfill

14" Pipe F 0 B San Diego

Dalivery to yards, storing and
distributing

Trenching

Layiag

Bagkfill

2" pipe F 0 B San Die
Havuling to yards, stor and

distributing _
Treuching

Laying
Bagk#i1l

3" pipe F 0 B San Diego
Hauling to yards,storing and
distributing

pe F 0 B San Die

Hal to yarde,sto ad
a4 buting '

Trenching

Bagxfi1y

4" O D Caming F 0 B San Diego

Dolivery to yds storing and
distributing

:

Shodt 7

«08 uvorage price,presont cost ,09%

«10 average price, prosont cost 12%

«0}6
0
«01
«J156

_-:m - o28 usned.,

.‘185 average nrice,present cost ,168

«02
«09
<015
«016

tEBs - o236 used,

+17 avserapge price,praesent cost 2285

<02
«09

«015

«015

e 010 = o3l used.

«38 average price, present cost .4455

+0R6
odll
03
0

#0200 - «B67 usad,

+65 average price, precent cost 7665

04
o 14
o4
«02

" e89 price used,

+385 avorage price,present price .438
+0238

o14
+03
03 |
| =551 price used
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PIFR
6" 0 D Caping I‘OBBmDI.oso
g: to m.ntorins & distre

en
v o

8" O D (Uaging F 0 B San Diogo
Hauling to yds,storing & distr.
Trenghing

Layin

Baoke£ill

' lov 0 D Gasing F 0 J San Diego
ﬁnto yds,storing & distr.
Tron

Laying
Baokfill

o :
12" 0 D Caaing F O B San Diego
Henling to yds,storing & distr.
Txenching

La

Baakfill

6" Standard F 0 B San Diogo
Haﬂininto yds,stoxring & dlstr.
Trengh

Laying

Bagkfill

4™ Riveted Stnel F 0 B San Diego
Delivery to ydn, ntor:lng distr,
Tronching

Back£ill
6" Rivetod Steel F 0 B San Diego
Deiivary to yids, storing & uau-.
Trenching
Laying
Back?ill
8" Riveted Steel F 0 B San Diego

iﬂ‘b yis,storing & distr,

Tyench

iariag.

ompet 8

«60 averago price, prosent price .78
[ ]

ol
04
fﬁf price usod.
.gg averago prico,presont price 1,1685
L ]
20
«08
05
I.B6 price used,
l.g average price, present price 1,653
% .
36
«08
« 0%
1,88 price used,

1.32 averuige price,prasent price 2,33Y
*

‘ .55

10
07
m prive used.

1.00 avg price,
' «08

R0

«0b

«09
136 price wsed.

«35 avg price, present nrice 45
+026
iy 7

«03

present price 1l.47

_ 08
,oBgﬂ ~ o066 price used.

«b0 avg prico, present price .66
«03
.
+03 ...
o0
75 '01'5.00 wsed,

'_.%2 avg price, prasont .79

ks
20
+08

| 05 ,
":"ﬂ' price used.




PIPB

b Rin:u yﬁtu:liogi 0B 8:1 digo
m [+ g,8 ng an B
Trenohing = 7

Baaicti1y

16" Rivetod Steel F O B San Diggo
Hauling to yis,storing & distr.
Tranching

Laying

20" 12 safo Riveted stecl ¥ 0 B
San D

Hauling to yda storing & diatr,

Trenching

Laying
Deekfill

24" #12 Riveted steol F 0 B San
Jiego

Hauling to yds,storing & distr,

Leying

: Bhl.bf' 9

:l.a avg price, prosont 1l.31
=
08
yrice used.

1-%# avg price, presont 1,43

&
«38
06

y L1
m Prioo v.aed.

l.gg avg price, presont 2,25
.45
.08
P 723

£.60 price used.

220 avz price, present 2,90
10

o0
Be h prico uaea.

Trenching costs on this pipe, Scuth ¥Fork Siphon, given separately.

24" 10 Riveted steol F 0 B
San Diego
Hauling +o yﬂu, storing & distx.

Laying

Trenching snd backfill on this pipe, Bonth Fork Siphon, given sgparately

26" #1g Riveted Steol ¥ 0 B
S8an Diego

Hauling %o yids,storing & distr,

Laying

26" #10 Riveted Steael ¥ 0 B
San Diego

Hauling to yds,storing & aistr,

laying

- 290 avg price, presont 3,69
oL0
010

pricoe used.

8.45 avz price, prosent 3,15
oll

‘!%g' rrice used,

5407 avg mice, present 4,01

o1

- ad0
BB price uped.



PIRR

30" #18 Rivetod $to|1 ¥} 03B San

Hnnns. -torm & Dimtr,
Loving

Trenching & baokﬂ.u on this pipo,Ohooohtc Siphon, given separately.

30" #10 Riveted Steel F O B
San Diego

Hauling, storing & distr,

Laying

Trenching & Bnokﬁll on this pipe,0hoclate Siphon,given separately.

GATES

1" cast
Gate Ca)
Gate Ve

2" gast
Gate cap
Gate well
Iaabor, etoe

3" Cast
Gate oap

Cose nn
Labor, etce.

4" cast
Gate “{1
Gato we
mbor, .to.
6" Cast
Gate oap

Gate Well -
Labor, etc.

8" Cant

date Well

Labor, ete.

Blﬁnt 0

8-" avg price, prosont 3,60

B.“ price used.

5:13 avg price, present 4,53

» 4D
zE price used,

1.50 avg price, present 2,00
1,60

2,00
'B"'UU’ price used includes labor,
nipples, ota.

4,00 avg price, present 5,10
1.80
2000

'U"';g' price used,

8400 avg prioce, present 11,20

1,80
2600

ﬂ:ﬁ' priee used.

11,38 avg price, prosont 15,10
180
8,00

ﬁ price used.
avg price, present 35.00

1480
2,00

E,‘ 00
price used,

24 058 1917 price

3000

35‘33 price used,



10" oamt
Lador, eto.

18" Cast
Labor, eto.

16" Cast
Labdbor, etce.

14" oast
Labox, etce.

18" Cast
Ina'bor, eto.

20" cast
Labor, etc.

24" ocast
Labor, etce

GATRES

‘3000 1917 prioe
oUU price used,
Vt.go 1917 price

o0V price used.
105,00 cost 1920 + B0%

M price used.
100,00
10,00
'IIU%UU:prioo used,
128,00 '
10,00
T36,.00 price used,
176,00
1600
I90,00 price used.

260,00
15,00
wa prico used,

Sheet L1

On all of above where boxes, covers, otc,, wore used, they have
been charged separately.
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OAST IRON PIFE

4" Cagt F O B San Diego, Ton 89.88 = 80 £4., avg price,present .93
Hauli ’ ptoxra & distr. 15 :

Trenc bell holes, ote. :BO
Lead - 3/4# pexr foot at 07 # 045
Te1E price used,
6" Cagt I O B San Diogo, Ton 56450 = 94 f£t., avg price, present 1,33
. Ha > norgr distr. « 20
Tren , Bell Holes, ete., o83
Lead 17 per Loot at <07

o0%
05

ﬂ% prico used.

gﬂgmuming. etc.,
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Z8M:Reinforesd Oonoreto pipa line - Flumo to Murray Hill,

Excavation

- Principal items of expense was trenching the cemented
Gravels, This material is most Aiffionlt to work, roquirs.ns ;
shooting, drills with groat diﬂioulty. Price nm 2.80 per yard,

This Oompany paid contxactors on Muxray :Dam 3o228 for
this oclass of material, Trench on El O&jon Ave, pipe line in 1914
coat B0 per yard of comented gravels - -

Pipe - 36" Oonorete Pim

| Pipe is only partly ro.’mforoed. $3;25 per foot is price
used, Coat 1911, $2.00. :

24" Reinforged Conorete :E':l. @ 11no Murray Hill to
Eucalyptus, Price used 2,403 is banl on h{da recoiv‘d for similar
pipe and under similar heads received in 1918, as follows:

8L to GO £t hnad 240
60 to 90 - ™ 248Q

Trenching for Pipe

Gegsts of this mrx weyyilargely, according to size of
trench, charagter of material wmoounteresd, etocs On this system
trenches vary fron 14"x16" for service pi.pe to 60"x80" for the

36" line from Flume to Murray Hill Dan,.

Following tabulation gives coat per yard of matoerial
exsavated by hand from trench through difforent materials in 1911
(actuwal odsts) foo: Cajon ivee. pipe lines,

Hardpan, cementod, shot per yard 3,50

MRPRRI o R e e e " 1,84

ggmgntﬁd OIW Y G G e en G su e Be @4 ex am s e : : i.%g
ODO = sven wo o o oo s su o S = be o PN ou S W s =

Adobe and haydpan « = = = = = @ = = w o = = 7 " 1269

Hardpm B BN wm dn W WS wMew e W v 8 SN WY ux W am Wm n w 1.63



WATER RIGmmS

It 45 probadble that this systam will ultimately bo
doveloped to a point where 1% s oc2pdble of delivering 12,000
agre feot per nnnnp. This is sequivalent to a gontinuous (low
of 888,75 liners Inochess It 18 belioved that, with consildorable
punping through years of Light rainfall, this mpnt oan. and
sventually will 'be' wtilized, The yipariun rights owmed and
controlled by the Cuyamaga Vater Company are of great value in
this cormeotion md should bo inoluded in "Water Right Values".

T™Te walter rights cowmed cxe 80 o::tunaivo as to control
absolutely the Tlow of tho San Diego Biver.
Prico used 31800 per ,Y, - 888.75 x 1800 = $1 243, 185.
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