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August 12th., 1919 • 

• 

La Mesa, Lemon Grove and Spring V& ley. 
Irrigation District, 

La Mesa, 

San Diego County, California. 

Subject: Value - Cuyamaca VTa.ter System. . -
. 

Gentlemen:-

Since ~~  you a copy of the re90rt made for your diatriot, com-
a value 

puled by Mr. rT. L. Hub er, and which places/upon the Cuyamaca Water 

System, as or even date, at 01 ,440,000, we are ad71sea by the 

Secretary of the Cuyamaoa Water ~ that judgment has been render-

ed against them in amount ~  and tha t in addition to this 

amount, sale compeny must :pay ettor ey fees, withneas £ees ..:; and oourt 

£ees, which they estimate will am nnt t o approximately $4,000. 

Please note, therefore, ~  valuation 

sale to your aistriot is yt-; 451, 850. 

Yours very truly, 

I . -

for the purpose of possible 

~  
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• 
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• 
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. r. w. F. MoClure, 
State F.nginoer, 
soornroento, Oalit. 

Penr Mr. MoCluro: 

WALTER LEROY HUBER 
C:IVIL ENGINEER 

T ~ aubmitting herewith a report or ~ invos-
. tissation, tno.do a.t your ra((uoat, of the propooal of La lee a. 

Lemon Grove and Spr1ns Volley Irrigation ntotriot to noquiro 
tha aystom of ~  ~  ~  and to edspt this eyotem 

to ita noeda. 

~ invaet!gationa hove oovored a poriod or 
several months and. in addition to oxtonsive o!fioo studies. 

have inaludod oooy !iold trips whioh ~  e.ll psrto of the 

District and of the CuyW!laoa syatoo, aovero.l or ~·  trips 

boing made in your oompuny. The problom proeented is a vory 
extensive one, in faot, oultitudoa of details unfolded as the 
investi0Btion prooeeded, and to have ~~ ~ studi d 
eaoh of these would have prolonged the investigation !or msny 

week's. t is bolteved ~  the re port hero presented oovers 

all reaturea oonoerning wh1ob your Deportment desires authentic 

information at this time. 

I partioularly oall your attontion to the raot 
that, in ~  tho Cuynmaaa oyatem, tho ietriot 11 b 

r quirod,. !or n time at lesat, to aooume the obligation or 
sorno ~  aervioe, but my r port does not covor the rt ot 
or the ~  or revenue derived rom auoh outa1 oervlo 
to meeting some . or the operating C%p ne o or in r nt obli 
tiona of the D1atr1ot. 

San Franota o, 0 lit., 
April as. 1919. 

Very ~  w 
Civil ED tn r. 
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WALTER LEROY HUBER 
CIVJL ENGINEER 

ENG! 11 FER R ~  'I' 

U.POH 

LA M'ESA , LF:110H GROVE Atfn S?RIUG VAtL'EY -
IRRIGATIOn ~  

• L. RUber, Civil Knginoor, 
san PrBnoisoo, Onl1£orni • 

pr11 26, 191 • 
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PLJ\tES. 

Plate 1. Map or La Meaa, Lomoa Grove and Spring Valley 
Irrtgo.tion Diotriot showing s ouroo of ~·  
3upply. • 

late 2. Figs. 1 & 2. ~  of Albright Orohard within 
Ln ..... caa, Lomon r.Jrove and 3pr1ng 
Valley Irrigotion D1atr1ot. 

Plate 3. Fig. 1. 
Fig. 2. 

J. ~  Halley's Orabard near Lemon Grovo. 
A v ow in the Spring Valley D1str1ot. 

Plate 4. ~ 1 & 2. cu1nmaoa RoserYo1r. 
~  5. Fig. 1. 

Fig. 2. 
The site of proposed Pletohor Reservoir. 
Up par tl nn f.. iego River Gorge. 

Plote 6. ?eroolation diagram for Boulder Crook Channel. 
Plote 7. Onpnoity and araa ourvoe. Cuyamnoa Reaervoir. 
~  a. Capnoity and area ourves, Fletahor Besorvoir. 
:Plate 9. Capr1o1ty and area ourves, !lurray ~  

Plato 10. Figs. 1 & 2. Viows of Diverting t Bm at th 
~  of Cuyarnnoa 1ater Company's 

flume. 
Plato 11. ~  1 & 2. Viowa of Sand Creak Si phon. 

P.lote 12. FiKB· 1 & 2. Typioal views of Bonoh Flume. 
Plato 13. Seotiono of Cuyamo.oa Water Company's flume. 

Plato 14. 51g. 1. 
Fig. 2. 

Plnte 15. Figs. 1 

Uppor Portal or ~  Tunnel. 
Upper ?ortal of Lankerahim Tunnel. · 

2. Typioal views of 111 _ h trestle 
oonatruotion. 

~  1&. Figs, 1 & 2. Views or Loa Coobes Treatle. 

Plate 11. Fig. 1. 
i"ig. 2. 

. weetwat r ~  
Typia&l ~  trestlo oonstruotion. 

Plate 18. Fla. 1. 
Fig. 2. 

~  Roaorvolr. 
Euo lyptua neoervoir. 

Plate 19. Fiss. l & 2. Views of Murrn1 nam. 
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Plnte 20. Fi g. 1. 

WALTER LEROY HUBER 
CIVIL ENGINEER 

Ae roplane viow or ~  nooervo1r 
from an altitude o! 5200 to t. 
~  atnve Fipo lino ·lmmeu1atel7 
bolow :Aurray Reoorvoir • 

1.11. 
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Appendix • 

HYDROGRA UIO ~  • 

Table 1. Monthly Run-orr into cuyamnoa Reoorvo1r • 

• able 2. Detail Calculation ot Monthly Run-ott into ~
m'loa nooervo1r. 

Tablo 3. ·~  Run-or! at 1.'1 vorting Dam. 

Table 4. Detail Cnloulation of ~  Run-Ott at nivert• 
ing Dnro. 

Table 5. Monthly Run-off i'rom South ~·  

Table 6. Diatribution of Run-Off into Cuynmaas Roaorvoir. 

Tablo 7. Distribution of Run-Off at Diverting Dam. 

Tablo a. Distribution of Run-Off !rom ~  ?ork. 

Table 9. ~  Reoord. 

Tablo 10. Caloulntion of Uet ~  Looses at Cuyamaoa 
Reservoir. 

Table 11. Cnloulation or liet Evaporation tosses at Pletoher 
Reservoir. 

'I' able 12. Calouletion of net Rvapora tion Loaseo at ~  
Reservoir. 

1able 13. storage study for draft or 11,000 aaro feet per 
annum. 

Table 14. storago study for drnrt or 9,000 aoro feet per 
annum • 

• 
Appendix B. 

~:  FST!lJATR 0.: :~  COST LF.e: .. I E?UEO! TIO • 

~  0. 

SfATlt!F.UTS OF CO!lSTRUCT!VE ANtJ CAPITAL ~  • I 'lltR• 
EST, SURPLUSFS AUD RFIOITS, J H 1, 1910, fO. ~  BER 31, 

1910, FOR CUYi OA GYiTE. 

v. 
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~  DEPOR! UPOH 

LA ~  ~  OROV! AflD SPHIHG VALL}:Y IRRIOATIOll Din!Rt01' - -----
~ THR :~ ~ Q! CUYAMAO.t\ WATER CO PADY. , 

DESCR!PTIO!l • 

Orgo.nization: 
I 

Ln Moea, ~  Grove and ~  vallo7 Irriga-

tion Diatriot was organized November 1. 1913. tt inoludes a 

groan area of 14,794 sores bald by some 3.000 soparnto land 

ownors. Tho ostimo.tod population living within the Diatriot 

is 2,000. A bonded 1ndobtedneaa of ~  has been inourred. 

Looation: 

It ie comprised of rolling land. moat of it 

suited tor ~  tng orobarda. p ~ oitruo orohards. 

While moat ot the land io hilly, it ta, ith tho exception ot 
n portion o the eouth olope of t. ioliz. not gon rally ~ 

auob broken oharaoter s to m it oult1vat1on p rtioularlJ 
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WALTER LEROY HUBER 
CIVIL KNGINEIR 

difficult. Tho ~  portion of ~  Diatriot ia a rolling 

plain d1reot1J above sweetwater Reservoir and tributar7 to th 

swoetivater River • 

CL!l!ATE. 

Rainfall: 

A reoord of precipitation at San Diego from 

1860 shows an onnual preoipitntion of 10.52 inoho • A r oord 

whioh iu nveilable for a station at La ~  (no • rra7) Dam 

from 1913 to date shows an nvorage of 136% ot that for san 
Diego for the oame six yonrs, from whioh it appoars that the 

annunl precipitation ovor a long period at ·~  Dam ould be 

approximately 14 1noheo. ~~  Dam is not inaluded within 

.. 

the Distriot but ia near ito north end. ? r ~  is 

probnbly oomewhat lighter in tho southorn portion of the D1atr1ot 
. 

and tho average annual prooipitntion throughout the Di triot 

probnbl7 rangoa from 10 to 14 inohns. ~  oropa are produoed 

ithout irrigation, but ~  in thio manner is not at all 

oortain nnd ortara, on tho hole, a Yery unoerta1n remuneration. 

Tomperature: 
Killing frosto havo never been r oord d 1n san 

Diego. A record of forty-one years ivee th annuol an 

tomperature s 60.6°. Tho bigboat t mporatur r oord 4 i 01 

and the lo est 32°. Tho .Diatriot b in arthor removed t--
tho oo an. has a lt htlJ le uniform but t1 1 11d 0 

Frosts ooour var.r rarelJ an th re ion is 11 uit d to o1 rue 



.. 

. .. : 
• • 

• f . 
. ! 

R3SUH YOR3J A3TJAW 

.- . -.. 

c.; 

• 

• I 

I -

' 

.11'/1:) 

0 

, 

] ' • (lJ f ,; 

''( . 

. .. ... r . ;_ 

ro 

• 

f .r. .: 

!- p -

r () • sf 

l 

!1 

('"t 

or • 

c·r 

11/7/18 

• 

Views of 
Grove 

Plate 2. 

Albright Orobard wi thin La Mesa, Lemon 
Spring Valley Irrigation District. 



Plate 3 • 

• 

Fig. 1. J. .H. Halley 1 a Ora hard near LemQn Grove. 
• 

• 

• 

Fig. 2. A view in the Spring Valley Diatriot. 
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CIVIL. I:NGIHI!IR 

oulturo ae hoo been shown by aotual trial on thoae areas wh1oh 

nro irrigated, P.ooords of ·tomporaturo within the Diatriot ere 

not ovailable, but a rooord for thirteen years at Rl ~  whioh 

io ~  inland and oubjeot to groator extromea, is o! interest. 

Hero tho nrutunl me on temperature is 62.4 o. The higbeet ~

ture reoorded is 110° and tho lowest 23°. 

Scasonn: 

ntile it ia true that moot ot the annun preo1p1-

tntion 1s reoordod from Uovombor to "'fnroh, dist1not ~ do 

not prevail. J\ larse poroentage ~ days sro sunny and ell 

suited to growing oropa. Wit1t irrigation, truok garden cropo 

oa.n be produced well into, if not throt1gbout. the winter. 

CHOPS. 

Tho ability of the landa within the District to 
I 

~ produoo good oropa has ~  been well demonstrated. 

Inatanoea aro tho exoellont oitrus oroharaa about Lemon Grove 

end La Moen whioh arc already undor irrigation .ith ator aupplied 

by the Cuyamaoa Wator Company'S 87Stem • 

All of tho tillablo lands are aapablo of intensive 

rarminrr and will, ·hen thus !arrnod, produoo tho nost valuable 

orops. It io probablo that a ~  peroontage of the Diatriot 

will finally be planted to oitrns orohards, although oonolder-

able peroontage will be planted in truo garden. Some ot th 
. 

Distriot ia also ~ suited to gro ing olives. 

It is a r gion \lhioh ith ito mild and d 11 ht 1 
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WALTER LEROY HUSER • 
CIVIL ENGINEER 

olimo.te is eey attraotivo to home oeek:cra and !or thio rea.uon, 
and beoO.use ot ita proximity to tho ~ of San Diego . it 1e, 

with plentirul ator auppl7• oorta1n to oontain many 

boaattful homes und to have an unusuoll1 lnrge peroentnge ot 
home n1tes • 

\ri thin the boundaries of tho Distriot thoro 1 

a considerable variation or oil • ~  or tho land is rolling. 
Tho hilly lnnde ore otton ravelly nd are generall7 well 
drainod. ~  tow exoept1ons, thtuJo hilly leuda hnvo a so11 

. 
oovoring or ample depth and are ~~  suited for orahard oulture. 
Some of the a\\'!lloa are 'Pnrtially filled 1th alluvial dopoaite. 

Thoso ooils are riah nnd in a fow ple.aeo au!tiotcntly ooiat to 
gro oropa with ~  or looa auooess without irrigation. 

genoral irrigation of the . .,intriot, Bome ot these lands l 

1th 

probably show tend noieo or water-lo ,;gina ·and ~  then need 

drainage, but tho topograph7 is auoh that thia condition oan 

very eaaily be remedied. no sor1oua problem io tt1ua introduoed. 

The ~  of Soil of tho u. s. . opart n of 

· grioulturo hna oln oifiod th soils within the D1strlo (.i 14 
Operations of the Bnroau or Soil , 191-) as ~ ~ 

o th rollo in ti va o 1 oo a: i'ontozu!'!ln d ob e. .1 dd 1 

rnvollJ loama and oandy lo ams • Olympto . loooo • .1 en loo.!nO, nn 

Sierra sandy lOS.'llO • 

Theoo eo al olaoa s re dosorib 

--
o tollo • • 
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WALTER LEROY HUBER 
CIVIL ENGINEER 

"Tho uontonume olQ1 cdobo aone1ots or e dar ~ to blaok oley with tJpieal &dobo atruoturo. In ~  the soil oh oke ond oraokoa the lorger ornoka, rou6hlJ dividing the ourraoe into blooke toot or more aoroaa. m51 oxten4 to tho nubooil. ~  ornoka, both TortioBl and horizontal, further break up the soil maos. The eo1l is untillable when wet or d17, but oo.n be 'Pulverized fairly well it oultivntad when in an intermediate stage o! moiaturo. 'When oul tiv tod tho oxoeso1 vo oraoiting is prevented and both the ourfaoe soil and oubuo11 ator ~ retain a large supply of moisture. In plaooe the 4ark·oolored soil oxtonda to a doptb of 4 or 5 feet without oho.nge, but usuallJ a 11ght-brown, yellowish brown, or ffrayiah-brown sub o11, similnr in texture to or ~  than tho anr!aoe aoil, ia developed at an1 depth !rom 12 to 35 inohes. The oubnoil lnyera are aub3eot to aonaidoroble variation in otruotur , but usually thoy aro quite ~  and 1nolu4e oooaaional uemioementcd lnyere. A gr&J10h utratum often underlies the surfaao soil. Both nurtaoo ooil and oubao11 nre appnrontly oalosreous. The deeper ~  mstorial of the type often oonaiote of gray, olayo7 b d with a peouliar bleaohed appeornnoe • 
"The !dontezuma olny loam ~  oonoiuts or a dsrk-gray to blnok olay loam .hioh upon drying aosume a littlo lese pronounced adobe atruoture than the alny adobe, but ia otherwise quite ~ 

Redding Gravellz Losms and ~  toams: 
"Tho Redding 5ravelly loams and a andy loatns roup aomprisos gravelly soil of sandy ~~  fin oandy lonm, lonm, and ol&J lonm texture. Tho group is ~ made up of the grnvell1 ~ ~ nnd rsvolly loam, the former pr dominating·. Although tho group 1B oonaidored ono or reddish-brown or rod soils. over a larRa ~  of its extent tho aoiln uro bro n. In other roapooto, however, the typ a are ~  to th typianl Redding soilu. 
"The Rodd1ng 6ravelly loam typionllr oonsists of a roddiah-brown or ~  to red lonm, uau 11 w1 th an appreo1Ablo oontcnt or atort:·orn aravol. Th proportion or gravel varies oonaiderablj. In o pla.ooo tho oontont is ~  amn.lla in othor pl oe 1 t is large, probably more t han 60 por oent of th aoil maaa. 
"Tho · rovol partiol are uau 117 and of harcl, roa1stant rooks, rnrdnl.J uar tra ant rsnsG in ice trom small p bblo 

11 round d 
a1t1o. !rho 

o oobble 

' 
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z or 4 inohe in diameter. Fragment of medium oize are most Dumeroua. !hG surtaoe sotl usually ~  W8J at a aeptb of cbout a to 18 1noheo to a thin lnyor ot exo o4· 1nB17 oompnot red oloy loam or olny, wll1oh bakes hard Blld oheoka upon oxpoauro during dry porlods. Thio heavy oubooil lnyor onrr1ea loeo gravel thon ~ ourtaoe ~  It trlvea vtay within a ~ 1.nt)beo to a rnoro or leBa well-detinod 1n1or o roddtsh or brownioh ~  olao relatively froo rrom gravel. This truo hardpan mny be sever 1 inohoe thiok and 1 underlain in turn by beda of aterworn aravel mixed 1th a small proportion of tine material, the Nnaa usually boing aemioernented or vory oompaot. 
"The other types o! the Redding aorioe inoludad in the group are ~  to tho loam exoept in texture. 
"Var1at1ono !rom the typionl oroas eootion of the soils in thie group ooour in manr inatanoes. but the variations are seldom auf !ioiont to tnr lueno tho agri-oultural valuo or the land. tn certain placoa, however. the m tori 1 haa beon ~  or eroded, and the unfnvorable substrata hnve boen loosenGd by ater action or bavo been otherwise roodified, ao by being oovered with deoper layors. suoh areas of doeper soil are enoountered nenr La Mean snd to a smaller oxtent aloe-whore, ooaurring usually on alopoa where the original aurfaoe ~  hno been altered or romoved by oroaion. !Iero the diatinot hardpan ln;rora may be lo.Clking. '' 

Olyl!lpi o J,onmo: 
· "The ~  cnppod ns the Olympia loarua 1nolude the loam and olny loan• or the sor ios, ~  lonm predomin-ating. 

"The 011mpio loam oonoisto or a friable brown or dark-brown lonm, ord1nnrily ~  into tbo parent roo without dietinot chan e in ~  or toxturo. In plaoea, howev r. the aoil booornea a littlo lighter oolored near the bedrook and ooaasionnlly it gradoe through a reddish-brown ola7 loam oubsoil. The aopth to bodrook rang a from 12 to 48 inohoa or more. although 1 t is lt ually onoountered within tho 6•foot aeotion. Tho soil 1n many plaoeu oontains angular rook rrasment , nd rook outarops and rooky hills are numerous. ov r a oonsiderable proportion or some or tho nreaa the soil ia eh llo and ratbor atorq. 
"The Olympia ~ loam 41f.f ra from th in texture. In a few areao tho uoil possesses struoture, ouoh aroas roproaenttng ooourronoo OlJmp1o adobe soil • 

-G· 

losm onl.7 
an adobe 
0 thG 
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"The n1oat important bodr. a a far as sgrioul tural devolopmont ia oonoerned, lioo just aouth nnd southonat 
of La Mesa. 

- ~ - ! f ,. ,.. .., II# 

"Topography and.dra1nage . - The topogrnphy ranges from rolling to hill$• Thora ~  many stoep alopeo, 
eome o! whioh extend well up the slopeo or the mountains. 
Drainage is good to exoesaivo, and in plaooe erosion 
keopa paoo with soil formation. 

"Utilization. - Muoh lese than 50 par cent of the land is tilled. Mora of tho type oan be brought under cultivation, but there are ~  areaa in whiah the soil iR probably too shallow for dry farming. Grain and hay are the roost extensively Brown crops. Citrus and other fruita with some intensive oropa aro grown under irrigation near Ln Mesa. and the results obtained 1ndioate that cany orops ann bo produced auoooaafnlly whore water for irrigation onn be aeoured. Inorease in yields and wider utilisation of these soils apparentli" depend on bottor tillage methods, since extonaive irriga-
tion of the upland aoila is probably not feaoible." 
Aiken Loams: 

"The Aiken loam oonsieto or a red to de·ep-red or 
reddish-brown friable loam, typioBlly not mioaoeous. Gravel and angular stono f'ragrJents, ns well as rook 
outorops, are a oommon feature of tho soil, and there is a considerable ranga in tho soil depth. The red loam eurfaae soil quite !roquontly extends to bedrook, which may be reaabed at any depth from 12 to 36 inohoo or more • . In othor plnoea tho aurtaoe aoil ia under lain by a diatinot, heavier, and more aompaot subsoil, or rodder oolor. The oontaot betwoon the soil material nnd the 
bedrook is usually through a stratum of partially diain-
tograted rook. thouBh this stratum is ordinarily not so thia ne that found in the Sierra soils. on aome or the ateepor alopoa the bedrook aomoa auffio1ently near the surfaae to impair the ~  value of the land. The total depth of the soil mantle averages a littl 
leas than in the Holland and Sierra sandy lonma. 

"The Aiken sandy loam io lighter red in oolor than tho ~  In plaoes tb$ro is little variation in the material ~~  the soil oolumn. ls whor there is dev loped a distinot, henvior texturod, and more oompaat subsoil·. The aandy loam membe is of small extent. It aeema to be rol tod to oertain rook int r-mediate in ohnraoter bet een tho dar -oolorod, basio 

-7-
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igneous rooks t,ypioally ~  riae to the Aiken soils 
and tho Branitio rooks forming tho material or the Sierra 
soils. 

11The Aiken olay loam oonaists of a. red or deop·rod, 
rather friable olay loam, having about tho oamo variations 
in depth as the Aiken loam. It ia not extonaive. 

4 .. .. 
"An aroa lioa aouthen.at of to. Mesa o.nd several 

others or leaner importanoe aro mapped in other parts of 
the survey. Smell developments of the group are inoluded 
with tho asoootated residual soils. 

"Topography and drainage. - The topography of the 
Aiken loama is. rolling to mountainous. Drainago is usually 
very free and tho run-off ia rapid. !:!any eteep slopes, 
ravines. and small rooky areas aro inaludad where the land 
is nonarable, but whorevor possible suoh areas are mapped 
aa Rough atony land. 

"Utilization. - Probably more than 50 per oent or the 
~  loama is oultivatod. Grain and grain ~ are by fnr 
the moat extensively grown oropa. A few orohards have 
bean aatabliahed in the areas of deepest soil, but there 
hna boen no developmont on s large aoale. The unaultivated 
land is oovered with brush and is used for r,razing. The 
area under oultivation ia inoroaaing slowly. 

"Exoept in the moot favorable situations, these ooils 
require irrigation for the produotion of intonsive orops. 
The apparent neoesaity for praotioing dry farming over 
nearly all the group probablY limits ita use to hay and 
grain produotion, axaept in the few instnnoes where 
speoial methoda will make the growing o£ fruita and srapes 
profitable. The area near La Mesa supports a few orchards. 
irrigated in part, and these 1ndioate the valuo of the 
soil whore irrigation is possible." 

Sierra sandz Loama: .. 
"The Sierra sandy loam oonoiots of n friable, mioaoeous, 

light-red or pronounoed reddish bro n sandy loam, var1ing- · 
greatly in depth. The ooil is rather free from otone frag-
ments evon in the midst of rook outorop, ovnng to the 
rather thorough disintegration ot the parent rook. Rook 
outorop is in plnoes abundant, and in fe inatanoes are 
there large areas without some exposures. Bo lders ooour 
oooaaionally', but it is not usually neoosuary to remove mnny-
otones to put the land in condition for oultivntion, as 
areas that nre suitable for tillage in roapeat to soil dopth 
and topography are uounl1J aloo rather stono ·frce. In 
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plaoes the red sandy lonm aurfaoe aoil grsdea rather 
sharply at any depth from 10 to 36 inohee into a redder 
subsoil whioh ia typioally muoh heavier in texture, 
praotioally a olBJ loam. The subsoil beoomne hard and 
flint.J whon dry and oraoks upon exposure. Bolow the 
subsoil tho material beoomes a littlo moro frisblo in 
otruoture and passes through Honea of disintegrating 
granite into tho parorat rook, whioh is uauslly 
onaountered within 6 foet or the sur!aoe. A variation 
in the type oooura where the aurfaoe sandy ~  extends 
to tho underlying rook with little ohange oxoept that 
the material ia usually aomev1ha t lighter oolored ncar 
the bedrook, and varying thioknesoee or rotten granite 
are enaountorod botore the unnlteroa rook is reaohed. 
The parent rook here is enoountered at an1 depth below 
a few inoheo, its average depth perhaps being about 3 
or 4 feet. 

6 4 4 •• .. • 

~ ~ and drainage. - The Sierra sandy 
loarns oooupy tho smoothor, rather rook froe, and more 

, deeply eatherod parts of the exoesoively rough and 
mountainous areas in which they ooour. The surfaoe is 
rolling or hilly. Nearly all tho land is tilled or 
tillable, and the included unarablo bodiaa nre usually 
nonagrioultural by reason of their stone oontont rather 
than on aooount of steep surfaae. Drainage ovor these 
aoila ia typioally oxoellentJ the runorr i s not often 
too rapid or ~  owing to the ease with whioh the 
rainfall ie absorbed. . 

"Utilization. - The ~  sandy lonms nre the 
prinoipal agrioultural soils in the oentral part of the 
San Diogo area from tho nortb-oentral part aouthoast-
ard to the southern boundary. They are reoosnizod as 

valuablo soils for a wide range or rruit and other in-
tensive oropo, but thoy oan be tully utilized along these 
linea only in exooptionsl oases, owing to a seneral lack 
of water for irrigation. Aa a oonsequenoe, t heir prin-
cipal uoo is for ffrowing grain and grain hay. tn s ome 
plaoes, where the soil i a deep and moister t han usual, 
tho land is utilized ithout irri ation for produoint 
fruits, inoluding grapes. Vory good roaulto havG beon 
obtained, oaretul cultivation assisting to overaomo the 
disadvantage due to tho normally lo rainfall. Irriga-
tion has beon supplied for oome of th ooila o! this 
group around Faoondido BDd ela whore. nnd hor the looal 
olimatio oonditiono are favorable somo oitrua oroh rd 
and m&QJ deoiduoua oroharda aro in bearing, th moro 
extensive plantings under ~ Olivos are n pro in nt 
orop in some looal1t1ea. Thero arc manr home orahards, 
vineyards, and gardena on thea aoilo." 
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La Mesa, Lemon Grove end Spring ~ Irriga-
tion Diatriot ill, aooording to the propooal now made to 
purohnao the ayotem ot tho cuyamaoa tater ~  receive 
ita wator supplJ from the San Diego River and almost entiroly 
from tho system of the Cuyamaoa water Company, inoluding 
some substantial additions to that ayatom aa now proposed. 

~  present system of the Cuyamaoa water 

Company oonsieta o! the Cuyamaoa Reservoir, looated in the 
mountains at tho head of Boulder Creek, u tributary or ~  

Diego River, nt an elevation of 4,600 feet above sea level, 

the obannel of Boulder Creek. about l2t milos in length, 

into whioh the reoorvoir 41sohargos and whioh oarries this 
diaoharge to San Diego River propera a diverting dam aoross 
San Diego River, looatea a few hundrod teet bolow tho mouth 
of Boulder Creek at an olevntion of about 800 foot, a flume 
lino 31.4 miles in length of whioh o.a miles is tunnel, the 

remainder being steol siphon or wooden flume, this line 
includes a foeder flume from the South Fork of ~  Diego 

" 
River, a small regulating roaervoir known as EuoBlyptus 
Reservoir at tho end ot the flume• two otorase reservoirs 
somewhat below tho end of the tl'W!le, Groeemont and Murray 
Reservoirs, whioh nre used !or storing tho flood .flo ot the 
san Dioso Rivora and distribution ~  lines from thoso thre 
roaorvoiro to irrigation nnd dorneatio oonaumero. 

-10-
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It ia no proposed to add a storago roservoir 

(Flotober Reservoir) with oapaoity ot 17.106 aare feet, on 

s an Diogo River 1mmed1otel7 above the mouth of Boulder croek 

and to oonetruot a oonanit whioh will mako the run-or! of 

Boulder Creek tributar.y to this reservoir. As tho demands 

. upon tlle water supply inoreo.se, the existing South Fork feeder 

flume will bo replaoed with a conduit having a oapa.oity equal 

to that ot the main flumo, making it ·poosible to supply the 
. 

main flume !rom South Fork, when auffioient !low is available, 

and to then conserve all run-off availablo tor Fletcher Reser-

voir. Along with this lattor improvement, Conejos Reservoir, 

with 1,680 aore feet onpao1t.1 will be oonstruoted on south 

Fork and will bo nvailable for withholding flood rushes until 

thoy oan be diverted through the oonduit. 

Reoords; 

The Company's original hydraulic reoorda oon-

aist of monsuromonts or tho depth of water in Cuyumnoa, Eucalyp-

tus, Grossmont, and Murray (formerlY La Mesa) roaorvoiro• the 

depth of water flowing in the flume at tho Diverting Dam at 

Chooolato siphon {11.29 milos below), nt Los Coobos (21.09 miles 

below), and at Groasmont, noar tho end or the flume. Cortain 

notea are also available from whioh the flow over the Diverting 

Dam (not divertod through tho flume) may be app·roximated. 

Oapaoity tables, prepared from tho original ourvoya, aro avail-

able tor oaoh reservoir. Current meter ratings, prepared by 

the u. s. Geologioal survey, nre available for the stations at . 
the Diverting Dam and Los Ooohee, based upon tho Company•a 

gages. 
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A reoord has also been reported of the draft, 
in miner's 1nobes. from curamaoa Roservoir as reported by the 
oaro taker at the dam. This reoord was obtained by observ-
ing the depth of water flowing through an oritioe 6 teet long 

.and 10; 1nohea high, with lowor odge praotioally flush with 
tlte bottom of the stream ohannel. l!r. Chae. H. Loa, Hydraulio 
Engineer, rGporta: 

"The disoharge waa obtained by entering these 
depths in a otanding woir table prepared from the Francis 
formula for weirs without end oontraotions. The results 
wero obviously erroneous. In the fall of 1911 the 
oompaDJ installed a true weir o! the Cipoletti typo 
above the old one, and in July, 1912, E. w. Case. for 
tho oompany, made a ourront motor rating of tho new 
weir. It was round that more water was passing over 
the weir than was indioated by the weir table, so that 
n rating table wao preparea for tho weir. On .August a, 
1912, a rating of the old weir waa obtained by c. H. 
Lee baaed upon Case's rating of the new weir by making 
synohronous observations ot depth over the orost ot 
eaob woir. From this a oonveroion table waa prepared 
by whioh reoorded drafts oan bo ohanged to true draft 
for the period 1888 to end of 1911. Sinoe January 1, 
1912, observations ot depth have been made in the new 
weir to whioh Case's rating appliea. Observations of 
waste at cu,amaoa consisted or noting the depth and 
width of the stream passing through the spillwSJ•" 

. 
Regarding the measurements or the flow over the 

Diverting Dam, whioh I havo already roported as being quite 
~  Mr. Lee reports as follows: . .. 

"Observations of flood waato at tho Diverting 
Dam on san Diego River oonaists of .depths or water 
over the oreat of the dam, noted by eye without the 
aid of a gage rod or root rule. The amount passing 
through the waste gates in the dam as also estimated 
by a1e as so many miner's inoheo, on several oooaeiona 
having been reported as great as 1,600 miner's inobos. 
These observations are thus very unsatistaotory. To 
oomplioato matters further, the main oreot or the dam 
waa not level. there were several notoheo at higher 
levels and a oonaiderablo angle exists near the oentar 
of the ohannel. Tn tbe spring of 1912 fivo feot aa 
added to tho h 1ght or the dam ana the original oon-

-12-



-

.. 
• 

.. 

• • 

A3BUH ~ ~  

A:J3MIQf13 .JIVI:> 

000 

• 

0 

' -

.. 

• 

. 

0 

•( •• 

• 

/{r.l 

u r-:t 

•J. 

r-
t ! n 

!i c 

ttl 

WALTER L.EROY HUBER 
CIVIL ENGINEER 

ditions ohanged. The rating table prepared by ~  
Bartl and Case of the oompany based on original oondi-
tione ia presented. The Franoie woir for.oula was used 
with the faotor ot o.ao to oorreot tor broad orest 
oondi ti one. '' 

Yiold ~  Tributaty to Cuyamaoa Reservoir: 
There are no moasuroments of the inflow for 

Cuyamaoa Roservoir, oonsoquently, any ostimatee of run-off 
from the tributary area muat be made from the reaorde of 
resorvoir stages and draft oombined with evaporation losses. 
no r6liablo measurements of evaporation losses from cuyamaoa 
Resarvoir were made before June, 1913. From that date measure-
menta have been made continuously, exoepting for a single 
period of tour months. For the period of operation prior to 
June, 1913, it is neooaasry to ~  a rate of evaporation 
in order to estimate the run-off from the area tributary to 
Cuyamaoa Reservoir. 

Mr. Chas. H. Lee, ~ Hydraul1o Fngineor, 
oompletod a very oompleto and oareful estimate of this run-off 
in 1914. At that time tho available roaorda of evaporation 
uere too moagro to be of muoh aaaiotnnoe to Mr. Leo, ho, after 
making some use of roaords for S eetwater and Indopendenoe, 
assumed an annual rate or evaporation of 58 inobes. A reoord 
of evaporation now available for ~~  Lake aurtaoe indioataa 
that ~  Lee's assumption is probably low. In faot, for the 
oalonaar years 1914 to 1918. inaluoive, the average gros 
evaporation io 67.81 1nohos. It ia not improbable that thea 
five yanra show a higher average than would be found for a 
longer period. A oomparison or Mr. Lee's assumption and th 
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measured reoord is 

Dopth 
(inobe ) 

Jan • 1.16 
Feb. 1.74 
Me.r • 3.46 
April 6.22 
l!ay 6.96 
June 8.70 
July 8.12 
Aug. 6.96 
Sopt. 6.38 
oat. 4.64 
Uov. 2.90 
De a. 1.74 
Year sa.oo 

This 

WALTER LEROY HUBER 
CIVIL ENGINEER 

here given: 

Lee 

%of 
Annual 

2.0 
3.0 
6.0 
9.0 

12.0 
15.0 
14.0 
12.0 
11.0 o.o 
6.0 
3.0 

100.0 

diff'erenoe is not 

AYerage Lteasuremonta 
1914-18;, 

Depth f, ot 
(inohea) · .An.nual 

.2.64 3.89 
3.94 s.eo 
4.79 7.05 
4.81 7.10 
6.00 8.85 
7.94 11.70 
8.92, 13.16 
9.08 13.40 
6.91 10.20 
5.96 8.78 
3.61 5.18 
3.32 4.90 

67.81 1.00.00 

nn important ono • While 

the assumption of o. higher rate of evaporation would indiaate 
• a greater total run•off, the loeaeo thus oooaaioned would also 

be greater.. !ir. Lee' e results would not bo greatly ohangod 

by thia ditforenae. I have oarefully reviewed his work and 

find that it was performed with great oare and, oonaidering 
the ba.sio data, ia in my opinion s.a aoourate an estimate of 

the aotual o.onditiona of run-oft oa oan be preps.red. Aoaord-
ingly, I have adopted Mr. Leo' a oatimate i'or the monthly ·· run-

off from July 1893 to June 1914. From July 1914 to 8-optomber 

1918 I have eatimate4 the run-off', utilizing notual reoorda 
of evaporation as well ne those tor reservoir otago and .dratt • 
The entire estimate of run-ot.t ia given in Table 1, tho details 

of oaloulation being omlttea. from thia report eitoept for the 

period from JUlJ' 1914 to September 1918, !or wbioh aotual 

-14-
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reoords of evaporation are available, aa shown in Table 2. 
Yield from Area of 92 Sguare Miles Tributarz to Diverting Dam 
l>ut Not to C!llamaoa Reservoirs 

As previously explained, a reoord of ffBge heights 
for a station on the flume just bolo the Diverting Dam on san 
Diego Rivor ia available from February 12, 1899, to date. A 

rating ourve for this station JOB prepared by the u. s. Geolo-
gical survey on July 15, 1912, and this rating curve was 

. 
applied to the entire rooord of gage heights to January l, 1914, 
when the flume waa lined and the rating ohanged. A ne rating 

by the u. s. Geologioal survey has sinoe beon applied. !o the 

record of flow thus obtained, an ~  of tho disoharge over 
the Diverting Dam as added to give the entire run-off of san 

Diogo River at Diverting Dam. These oaloulations were oare-
fUlly made by Mr. Chne. H. Lee in July 1914, at whioh tio Mr. 

Loe oarried his ork through the reoord for June 30, 1914. 

To eliminate the flo derived from the area of 

12 aqunre miles tributar,y ~  cuyamaoa Reservoir, Mr. Lee deduote4 
!lowe roleased from Cuyamaoa Reservoir after diminishing them 

for percolation and evaporation in the 12.f ~  ohannel or 
Boulder Oreek between Cuyamsoa Reservoir and Diverting Dam. 
This channel is lined ·with trees and ohruba and, through por-

tions of its length, ohoked with grass. The lower balf of th 

oanyon is also filled with moro or lose porous formations hioh 
readily absorb wator during the dry a aaon. The looa in thi 
portion of the ohann l is oonsi erablo during the dry o eon 
although oontributiono f.rom apr1nga and so p g r oq ir 4 
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oarly in eaoh oeo.son.- ~  Lea explains bie method of estimat-

ing thia loss u follo a: 

"The bnaio ror oomputat1on of this losu in past 
yoara are a series of comparative moasuromenta made 
August 13th to 16th. 1912 o.t ~  Dam and tho mouth 
of BouJ.der Creek and tho maximum amount of wator whioh, 
if liberated at curamaoa, will be oomplotely loot before 
roaohing Diverting Dam. The lcttor quantity was deter-
mined to be about 0.6 oeoond fe t by oomparing the e!teot 
of inoreaae in draft at Cuyamaaa from zero to 2 or 3 aeoond 
feet upon oorresponding inoreaao in tho rate of d1vero1on 
at Diverting Dam. The avorage draft for tho poriod . 
August 13th to 16th au 9.36 oeoond teet and the average 
flow at the mouth of Boulder Creok as measured in a 
standard reotangu.l.ar weir 7_.4 eeo. ft. giving loaa of 
1.95 seo. ft. Prom this data, Diagram 1.016 was oon-
otruota4 aooording to the prinoiplea devolopod in the 
owens Valley exporimento made by the Los Angelos 
Aqueduot. (See Engineering News, Apr. 21, 1910.) With 
this diagram the average monthly drnft at Cuysmaas was 
oorreotod throughout the period of rooord to th 
amount whioh ohould appear at Diverting Dam. By ohoos-
ing months when it is known that the only oouroe of 
water for the tlume at Diverting Dam is from Cuyamaoa 
and oomparins the mooaured draft and measured flume 
diversion it ia round that tha loBs agreoa olosely with 
that indionted by the diagram. Table 19 shows that the 
Doulder Creek lose varies .from 84 to 16% during th 
period ot reoord, being largest during years hen the 
rate or draft ia ~  The average loss is 30%. For 
normal and nbove normtll years 1 t 1o about ~ and tor 
years below normal botwaen 36 and ~  

I have obeoked Mr. Lee's estimate using the 

reoord ot aotual measurement obtained tor tho period from 

August 12, 1912 to ~ 26, 1916 for Boulder creek at· ita 

mouth, oomparing this reoord with that tor !lows released 

from CU7amBOB Reservoir during tho same period. Hio diagram 

ot peroolntlon and evaporation loos ~  6) repre anta 

the aotual loaaea inourrod as noarlJ as those loau oan b 
. 

represented b7 snob diagr • It must be appreoiated that 

thie method iu approximate, only , 91nae these loaot ar in-
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tluonoed by many oomplex oonditiona not subJeot to exaot 
analysis. I have aooopted Mr. Lee•a estimate of losses and 
with it his estimate or run-off (Table 3). Later, in making 

a storage study for the system. I shall not make an allow-
nnoe ror suoh large losses in the channel of Boulder Crook 
booauae, with the oonstruotion of Fletohor Reservoir at 
Diverting Dam. it will be poaoiblo to oporate the ayatem eo 
aa to lessen these looses. For the period subsequent to 
ootober 1, 1912, the !igures for monthly run-off in Table 3 
wore oomputed !rom available records of measurements as shown 

in Table 4. 

Yield from Area of 44 Souare Miles Tributarz to south Fork 
Diversion: 

Tbe records of the San Diogo Flume Company, 
predooeasor of Cuyamaos ater Company, oover tho aotual diver-
sions from South Pork, but, beforo August, ·1912, do not oover 
the run-off whioh wns not diverted into the flumo. These 
recorda aro. therefore, of littlo value for determining the 
total run-off prior to that date. !nstoad. it has been ~ 

. 
Bted as shown by the figures in paronthesia in Tablo 5. 

Quantities not enoloaad in parenthesis in Table 5 are the 
results of aotual menaurements. 
Evaporation: 

Cuyamaoa Water Company has mo8$ured the ovapor-
. 

ation from tho aur!aoe of CUJamaoa ~  sino June 1Ul3, 
and from the aurfao ot La Mea (now ·urra,) R oervoir sino 
Januar.r 1913. ~  Companr's measurements of ovaporation re 
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made with reasonable oore by using standard pans 3 feot square 
and 18 inohea deep with fixed point in the oenter about 3 
tnohea below the top of the pan. The meaourementa are made 
o.t least onoe a weok, o.nd in some oases oftener, by adding or 
removing standard dippers ot water repreoenting a definite 
fall or rise in inahea. Pans floating in reservoirs suoh as 
the two just mentioned are proteoted frol!l waves by log booms 
to whioh they are aeourod. The Compan;v alao makes moaauro-
ments of the evaporation from a pan set 1n the ground at Cuya-
maoa Reaorvoir, but in my opinion the floating pans more 
nearly reoord the oonditions o.atually existing on the rosor-
voir surfaoe. The relation or floating pan observations to 
aotual evaporation from lake aurfaoea ia a disputed point 
among engineers. some or whom oontend thnt the ~  evapor-
ation from lake aurfaoea is oome hat less than the measurements 
indioated by pans floating on the lake surraae. ~  this 
ia true for monsurements from certain badly oonstruoted or 
poorly arranged pans, but _or equipmenta suob as thos or th 
Cuyamaoa . ater Company I agree with Ur. Chas. R. Lee that "tor 
nll prnotioal engineering purposes, flontin pan observations 
give tho true depth of evaporation from a lnrse body or star", 
(Trans. ~  Soo. or c. !., Vol. L ·~  page 1926). a prov1ously 
notod. tho avoro.ge umuo.l vapora.t1on an indioatod by ~  -
manta rrom tho surtaoe or ~  Reser oir for th fiv 
anlendar 1 ara 1914 to 1918, 1nolus1ve, s 67. 81 inah Bl 24.16 
inohoa durin the winter so on. Ootober to roh, inolua1v 
and 43.66 during tho aummer a on, April to Sctp.temb r, 1nol -

-18-
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aive (Table 9). For the purpose of studying storage poaaibil· 

ittoe of Cuyam oaR servoir will uoe an annual gross evnpor-
ation ot 68 1nohea, of h1ob I · 111 assume that 24 inohes ooaurs 

during the winter months and 44 inohes during the ~  months • 
Reoorda of tho evaporation from the ourfaoa of 

La. ~  (now !lllrray) reservoir are available for the six 

oalendar years 1913 to 1918, inoluaive, and theso show an 

annual evaporation of 64.12 inahes, of which 21.67 inahos ooours 

cluring tho intor months nnd 42.66 during tho snmrnor months 
(Table 9). For the purposes or this study, I shall utiliz a 
figure of 64 inahea !or the total annual evaporation, 22 inobes 
during tho winter montho and 42 inohes during the snmmer ·months. 
In the abaenoe or aotuol moaauremonte of t he evaporation at th 
site of the proposed reservoir at Diverting Dam ( l toher Res-
ervoir), I will aoauma that it is the owne as Cuyamaoa Lake. 
This asoumption is probably ooneervative beoause tbia site is 
probably a little leas atfooted by des rt inda from th 
Imporial ~  but anJ possible error beoaua& of this assump-
tion is so small as to be of lit tlo 1mportanoe. Tabloa 9, 10 

and 11 ohow tho oaloulat1on of net evaporation losses ~  ~

maoa Lako, at ?letoher Reservoir (Diverting Dam eit ), and t 
Uur ray C formerly La osa) Reservoir. The algebraic ummation 

of gros evaporntion and dir ot r int 11 to give th n t loaa. 

or gain, for eaoh ·Beason fro 1094-6 to ~  for ~  

Reservoir, Fl toher Rea rvo1r and • urrq Res rvoi 1 giv n in 

Tables 10, 11 and 12. 

~  studzl 

-19-
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Aa will be shown lator, an annual water suppl7 

of 11,000 aore feet is ver1 desirable, einoe 9,000 aore teet 

por annum ill eventually be roquired to moet tho needs of 

tho nistriot and the Dietriot will, after acquiring the sy te 

of Ouyamaoa Water Oompnny, be obligated, and will probably be 

required, to oontinue eervioe now rendored by that ~  to 

oonsumors outside the Distriot - a s rvioe hiob has, during 

the po2t three years, aver&8ed 2,000 aoro feet per annum. 

Tnble 13 shows a atoraffe study for a draft ot 

11,000 aoro feet per annum. In making this study it bas been 

assumed that 651. of the total annual draft will ~ made during 

the aummor months, April to Septernber, inolusive, and ~ will 

be made during the winter months, Ootober to aroh, inoluaive, 

whioh nosumption agreos very olosel;r 1 th t ho pre·s nt ~  

upon the oyatem ot Cuyomnoa water Company. An allowanoe 1 

made for losses of 5% of all atar released from C\ll'amaoa 

Reservoir beforo deliv r.y to Fletaher Reservoir during th 

winter season, and ~ during the summer aeason. !hese losses 

are leas than those hioh have, up to date, boen sustained 1n 

tho operation of the system. Ho v r, I am or tho opinion tbat 

the oonotruotion or Flotohar Reservoir ll pemi oonai rabl 

roduotions, since large flows may b ele 4 for shorter 

periods, atter it is no long r neoessar.7 to r eleas quantiti 

~  suffiaient to make up de i ienaie in t h supply requlr d 

for the nume. Aa the system ie no operat d, oompa iv 
... 

small flo s are nao saary ov r lon p riod aina no a or 

oxiote at tho ho o tbo flum • n llowano of 6 tor lo a 

-20-
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.trorn the flume hno also boon mo.de. These loanos have 1n the 
• 

paat varied from unreasonable quant1tioo when the flume was 

poorly maintained to leas than ~  after it had boen relined. 

•1 th proper oare, 1 t should be possible to keep these losaea 

down to 6%, nnd to depreoiato the yield ot the watorahed b1 

o.llowins tor greater losoea 1a, in 'f1r3 opinion. unwarranted • 

Aa will be notod, during the 24 year pariod or rooord the 

supply would bave boon defioient duri!lg a oontinuoua period 

of six years, from 1890·99 to 1905-04, durinq which ~  

supplies or ~  ~  ~  ~  ~ and 4'1.511 , rcarJE»otivel.y, 

would havo boon available, the supplies for 1098-99 and 

1902-03 boing purposelJ held to 76% to help equalize the avail· 

ablo euppl.J, o.s woultl probabli' be dono in acstua.l. oporation 

~  nn1 suoh emergenoy. ~ thio period or ~  

oome relief ooul4 be obtained by purnping from the water bear-

~ gravels along San Diego River, as will bo ohown later. 

Table 14 abo s a similar study !or a draft of 

9,000 sore teet. Again, for the 24 year period of reoord tl1o 

oupply is found to bo defio1ent tor tho six years from 1898•99 

to 1903•04. In making this otudy a 7&% ~ ~ utilized, 
. " 

wbon svailablo, from tho beginning of the period of drougbt. 

OnlJ during the ~  and oixth years w s it not availabl , 
• 

nnd for tboae. ~ and ~ supplies were av ilnble. Th oon41-

tions here shown oan b relieved ~ pumpin from tho gravala 

ot nan Di so River, ~  pumpillS ri(fhta alr&ady own d by 

ouramao .at r Company, 

~  RoaerYet 
the v r.y 1eara in qu t1on. S n Di 
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rlume Company, predoooasor in interest o! CUJnmoan Water 
company, pumped trom the sands of san Di go Rivor B' follows: 

1899 --- .. ----------... - 1271 aoro reot. 
1900 

_. .... _________ .., 
1871 " rt 

1901 ~ ~ ..... - 648 " " 1902 ............. ___ .. _..,_ 667 ' " 1t 

1903 
______________ .. 

864 " u 

1904 ,.._, ____ .. ___ ..... 1270 " " 
'.Cot 1 ..... -. .. --. .. --..... - 6679 acre !oet. 

Mean ........... ~ .. ----- 1096 ore reet. 

Rven thin amount of ~~  although it doeu not measure tbe 

total available aupply from the bnains from whioh it was 

derivod, oul<l havo insured oropa during eaoh of the yearu 

of drought. Th obovo quantttice, added to the available 

aurfuoo auppl1 indio ted in ~ blo 14, would have giv n 

supplies of ~  ~  82%, ~ snd 74. P$ during the ;years 

of drought. Thus tho eystoo or CuyamaOB a. tor COlnpany, w1 th 

proposed additions and inoludtng its pumping r1Bhts, is 

onpable of meeting the otunl dernanda or Ln • eaa. Lemon GroTe 

and Spring ValloJ Irrigation Distriot. rt mny bo ~  

that tho oonetruotion of additional storage works e.bovo t 'he 

underground reservoirs from whioh th ~ pump ill 

loseen their oapoaity by oon erving run-of'f h1oh ould ... 

otherwise be available tor ro-oharg1ng thern. Ho e?er, dur-

1ng the drou ht in question it appe rs that thero B littl 

run-ott thus vailBble and, after investi6ation, T ~ oon-

vinoed that these underground ~  th ms lvoo have 

sufficient aotunl storage o ~ ~ yiold this amount. 

Howover. as prev1ouo17 mention d, thia ~ 

-22-
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i n aaq.uiring the oyatem of ~  wator Company, muot oosumo 

tho oblig11tion of the· Oompony to oorvo o.ome ,! ,000 aoro feet 

por nnnum to aonsumors outo1.4e or tho Diatriot'a boundaries • 

A [l]S.Jority of theoo oonoumera are in Rl Cajon Vslloy, the 

romo.inder boing in torritor5 1mmea1atoly ndjo.ocnt to the 

City of san Diogo in F.nat San Diego, .Mormnl Ho'ighto an4 

Konainston Pa.rlt • 
. 

Prom reaords of well logs of tho underground 

b88ina alons san D1&80 Riv r. t ~  boon able to 6oterm1ne 

tlJlproldmately the oxtent ot these under.rrround baaine. I 

havo also found muoh rolisble datu in n roport ot September 

16, 1912, by Chas. rt . Lee, Itydroul1o r:ng1noor, to John M. 

Eshelman, Chairman of tho Cali f ornin. St tJ to Nailrood Conmlis-

oion, upon the San Diogo riparian problom. !rom whiob the 

following io quoted: 

"l!ne· s on Diego River hee.cla 1 n a pl a teau lying 
at an elevation of about 4,000 feet between the 
Voloan and CttynnPlan Yto. It roooivca the drainage trom 
the plateau, the ~  Ilts., SD.d a aono or mountains 
and h111J oountry . bout 12 mtlea in width ext&nd.1ng 
in n oouthwesterly d1rootion toward the !?a.oi.fio Ooenn. 
The uppor portion or tbe drainage oroo, partloularlr 
the slopes of cuynBuoo. J.4t., is the rnoa.t produotivo ot 
run-off. The lower tributarioa nro l as a prot1not1 ~ ... 

"Tbe river ohonnal oooupios tha bottom of .a 
deop canyon out into granite from ita uppor rea.obos 
to tokeoide. Uore tho ~  begins to dip boneath 
alluviol . to:rmationa and the ohannal io in opon v lleys 
~  Old ltlosion Dam. Belo- ltero the river hns out a 
deep gorge through an obatruot1ng rango of hills, be-
l'Dlld wbioh ie the :.11asion Voller oxoavat 4 from tho 
alluvium. The sran1te ia or tino toxture ond is non· 
water bear1fl8 exoopt whore d1s1ntogrnte4 or· fiasur d. 
-be alluvium of tho mena o;ctond1ng trol!l Rl CaJon Va.l-
leJ to the aooat to a oemont 4 oonglomorat 1th 
strata ot marl and is non-water boarinFS and praoti• 
oall7 impervious to tho pnaoago of water. H noe. 

-23-
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gono·rallJ' speaking, the rivor ohannol is nnderln.id by 
impervious tormationa from ite uouro to tbe oooan. 

"In ito past h1ator,y, howe er. the river has 
out into the underlying impervious tomo.tion to n great-
er depth than at present. This deopor obannel hoe been 
filled in modern goolonio times ~  the gravol, snnd 
and silt carried by thG otraam ond a no trrade ostab-
li8hed to suit altered oondit1ons. Those modern deposits 
are porous and not onlJ oontain water but allo n alo 
movement downstream. 

11 Tbe river in outting the granit onoouotored roo 
of ~  hardness. here tho ~ waa aoft a ·ide 
ohannel was formed hioh, with the nid of tributaries. 
beoame a amell valley. The 4ykos of hard rook ho ver. 
resisted the o1de cutting end permitted on1J o nsrro 
sorge. ~ modern elluvicl filling thore!ore, is not 
oontinuoua in oross-section. but 1dono out in the old 
valley and oontraot in the narro a. ~  water bearin8 
formntions along the San Diego River,thua are .a sories 
of basins fillod with porous ~  and aonneoted by 
no.rrow nooks at the bod rook oontraotions. Thoy oan be 
thought of as a aeries of undorground roeervoirs 
oonneoted ono with the other. Riparian bottom lanas are 
thooo formins the aurtaoe of tho reoervo1r, ~  the 
sdjaoent mesa and hill lands aro ·the eurfnoe of the 
surrounding water tight formation. 

"The eouroe of ouppl7 of those reservoirs is per-
colation from direot prooipitation, peroolation fro the 
-san Diogo RiTer and its tributaries, aeepa.go rroc surround-
ing porous fOrmations suoh as oon s. of aide atreaos an4 
disintegrated bed rook in plao , and undertlo from th 
bcsin nbovo. The Eovement ot wator 1o very slo through 
thia material because of its fincnea and the li_ht gr d 
of the ground- ater eurtaoe. Tho mo t important souroe 
ot aupplJ are therefore peraolation £rom aurfaoe atre .. ~ 
nnd prooipitation. Tho r&1D7 months ar Deoemb r to 

aroh 1noluo1v , but atroam tlo in the river oontinu a 
in normal ~  until the end of June. n no th bulk 
ot the aupplJ io reoeived rrom Ocoembor first to Jun 
thirtieth ot enoh yoar. In dry y ara tho riv r dr1 
up in an in exuosoivo drousht there be no 
stream flo b ~  tho upper ba in • Fro 50 to 7 , ot 
tbe ra1nf l joino th ground- ter PPl1• The oun 
absorb 4 fronJ th atreamo dopand upon h ·dopt ot t 
general wat r plan , th ohar t r o rial urroundins 
the otroam ohnnn l and h 1 ngth o t o durinR h 
th stream tlo • he ~  r or ble on4 tion 
rapid baorpttoD r oo o nda pl_ o t 
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11'rhe outlet trof'l tbo reoervoir 1o by ·underflo to tho noxt lo or basin, bJ overflow into tbe river ohennol an4 by ovaporat1on. The underflow through oon-traotiona to omall and nuod be oonsi4ero4 only in the uppor bnaina where the l"lll.terinl is ooarso nn4 tho grade steep. Tn no ouae along tho ·-:an Diego Ri vor d.oeo 1 t oxoeed 70 .I. and in moot oaoea it io muoh leas than tbio. Tho ovorflow into the river ohannol aan bo obaerv-od.in the river bed nt oontraations in th oanyon walla. Theoo streams !low tor a short distance and disappear ngain into the sands of the noxt lower basin. They ar caused by the orowding ot water fro a basin into the oontraotton nt ita lo er end. Another outlot a!!ord 4 juat above tho oontra3t1on ia by evaporntion. ~ ohsr-noteriatio foature ot every reservoir ie a oionicga or aroa of rno1et soil oupvorting ater grasoes, rushes and 
~ troes. The evaporation !rom auoh vegetation ia enormous. Rxperimonto indioato that it oxoeeds that from the aam aroa of opon ntor aurfaoo, 1n aom oases by 10<>%• 1tvaporo.t1on 1e the mont importnnt natural draft upon the ground-wster roeorvoiro. The months of 

~  evaporution are ay to Eoptcrnber inolusive. during whioh ~ or the annual ov poration oooura. (See tnble 23.) lmr1ng ~  nnd June ot the normal year the river ia atill flowing so that months of greatest nat-ural depletion or ground ater oro July, August and Soptember. 
. 

"Considered as an nverago, inflo and out·no must bo equal if tho ground-water levol does not chang 
~ year to 1onr. Tbera!ore, ~ tho ground ter level oontinuos to lower from 10ar to ~ tho draft on th reaorvoir is greater than tho BUPPl1• The movement of water toward the lo r or outlet end of the roservoirs is so slow that tboy ithstood the p riod ot oeven years• drought. 1897-8 without material lo ~ of th water levela exoopt wher arti!ioial drart ooourred." 

~  total storng oap oity of the four under-
ground baaino nlong san Diego Riv r oannot be e aotly det 1n 
with ~  available, but oonservatiYe u imat is 50,000 
sore i"oet. Utilizing tbe map pr pare under r. L • 1 oo ion 
in 1912 and oll lo a ooll oted und r o n air otion in 
Mnroh, 19191 as umin 33-1/ poron1ty and 66·2/ :.t ail 11 q-. 
I make the follo eati!D t : 

~  Basin. Oap aorn oo1nt to onto Lakeside B sin, ont mp to -1v rv1 

-25-

-- • ---·-

• 



~  YO ~ ~  

H ~  1 .J I :) 

.. 

Fig. 1. 

r , 

.. 

• 

., 

'Fig. 2. 

Intake 

Sand 

of Sand Creek Siphon -
Commission. 

Creek Siphon at the oroasing of 

Plate 11. 

Sand Creek. 



• 

WALTER LEROY HUSER 
CIVJL ENQINEKR 

Riverview Contraotion to Old lesion Dam -- 7,472 no. tt. 
~  Doain -------------------------- 22.627 " " 

~  -------------------------------- 63,714 ao. ft. 
ilo the run•otr from tho uppor portion of tbe 

basin of San l>iego R1v r will bo ont1roly. diverted dnring )'cora 

of drought, on area ot 217 square milea, exoluaive ot the 148 
aquaro miles nbove the CU7amaoa intakes, drains to those under-
ground baoino above ission Gorge and, in addition, the bao1na 
of MurpbJ can1on and Murray Canyon drain direotly to ~  

Valloy. These basins nro lowar ·in altitude, are in an area or 
very muoh losser rainfall and are More inalinod to absorb pre-
oipitation, honoe are rnuoh lesa produotive of run-orf than are 
the QTOBS tributary 0 tho CU71lmaoa srstem. r. Leo ·oatimntee 

that, on an averase, onoe in every thirty yoars a sorioa of 
throe oonseout1ve 1oars will ooour whon there wi11 be no run-
off from this lower area. From a study ot Table 13, it appears 

thnt to insure 'l full SU!lply of 11,000 sora feet e.s roquired by 

La Moaa Distr1ot, ~  with the outside aervioe whioh it .... 

may be required to oont1nue, it will be neoess ry to ump eomo 
12,000 sore foet from these gravola during three oonaeautive yoars 

when they oan roooive no replonisbment, and thin domand , 1n addi-
tion to that imposed by pumping plants ~ aorvin th 
farms olong the rivor bottom. Mot onl7 111 this oondttion b 
impooed- but, from 117 own atudi a, I find that somo demand 
munt bo made upon thos underground oourooo tor a p riod or six 
oonaeout1ve ye rs during nono ot hioh will ~  r oo1Y oom-
plote roplen1ahftlent unleea poas1bl7 tho f1f't ,-ear o the si 
roar ser1oa. Altbou h th reoor4s ot vailablo atroom tlo 
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nrG !ragmentar.y, it ~ oertoin from o study of nvailnble ~ 

oellanooua m asuremonto ot ~  Vio nto o.nd othor. oreeks ao well 
ao oome raoor4a of river stations, that tho roplenioMlent dur· 
ing th1o fifth year ot th period or drought. would have been 

. 
oonsiderable, if not oomplete. 

It is of interest to analize the sorvioe to 
areas outside ot the Diatriat. During the yoar 1918 it amountod 
to 1,746 aore feet, of biob 1,081 aore feet BO servod to the 
rogion in ond sdJnaent to El CaJon Valley, and 664 oore foot 
waa served to the aommunities direotly oaut o! tho san Diego 

oity 11m1ta. It is quito probable that tho oommunitiea aireot-
ly oo.st of San Diego 111, by the time La Mo.aa, Lomon vrove and 

Spring Valley Irrigation Diatriot is undor oomplete doveloprnent, 
have noquired thoir o n distribution ayaten1a, ill have been 
annexod to tho oity and will have oleotod to taku their water 
supply from the oity's oyatem. Thus it ia possible that the 
present ~  from territor.1 outsido or tho Diatriat ill be 
reatly reduoed be.foro dovelopment bo.s progressed to a point 

requiring tho wbolo wator supply. It is further pointed out 
by.orfiaials of ~  Water Compnnr that tho ~  for El . ~  

Ca3on Valley io annua111 deoroaaing beoause of tho inorensed 
uaa ot water pumped from olls, and it io oontonaea by thoeo 
aamo ottioialo that tllie inoreaoe will oontinue until it even-
tually praot1oal17 eliminates this, the othor outs1d oorvioe• 
approxim toq 97 ells bo.ving been driven 1n 1 CaJon Valley 

during the last three JGare. Vhile I am llin to dmit som 
deoreaae in ervioe in thia v lleJ, t am not Willing to make 
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Plate 12. 

Fig. 1. Typioal benoh flume - note lining of 2 ply prepared roofing. 

Fig. 2. Flume a short distance below the diverting dam. 



.13 • 
• 

• 

. . 

• 

• 

' 



• 

,. 

. . 

• 

• 

• • J I 

• 

WALTER LEROY HUBER 
CIVIL ENGINEER 

plana dependent upon ita praotioal elimination. It ia appar-
ent that the aerrtoo outside of the District oan bo aub41vide 

into t o arona ~  rablJ aeparat 4 0oo raph1oall7 - v1 

~ Valle7 and th East Snn Diego area. 
In order to continue serving theoe, ao woll as 

tho Distriot attor it ia completely d valopod, it will be 
found that the water nupply of Cuyamsoa catar Company ia ade-
quate during ordinary years, but tba.t for periods or drought 

such en ooourred ~ ~  to 1903-0,, additional supplies 

must be obtained. ~  only available aouroea are the under-

ground basins a forded by tho ~ ~  ~  ~  River • 
The District already O\?DB oertain water bearing lands bot an 

Santee and Old ~  Dam whioh it aeaured in acoordanoe 
. 

witb a previous plan tor ~  all of its orea by pump-

in5 from them. The auppl7 !rom theeo lnnda ia hardly aurr1-
o1ont to ~ the lands now balng served by Cuyamaoa ~  

Company in Rl CaJon Valley through a 3 vera drou5ht, but by 

augmentina thin supply with pumping rights o n d by cuyaoaa 

~  ~  in Lakeeid Valley. hioh aro more !avorabl7 
. loonted tor at r production, it is po sible to do eo. Ho · 

ever, in nd41t1on to oarcying tho aervioa in Rl Cajon Vall 7 

during suah drought, it io noo ssnry to urnish some 1 to 
the Dietr1ot iteol£ bea UB the inareae d docaad or ll 000 
noro · foot per annum o r 9,000 no t o p r ann 11 u • 

tho aupplJ ot tored ter to bo 1 s t .be o 1nnin o 
th por1o4 ot drought. tu41 a lo d to oonol 1on 

· that th re 1 auftioi nt ground t to 
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Niesion Dnm to ~  tho roquiremonto of the riparian lan4a 
hiob are now dependent upon it and to ao auwnent tho oupp11 

of Cuyamaoa .. ater compony aa to oarey ita present oonaumers 
~  El Cajon Voller and La ~  Lomon Orovo and Spring ~ 

Irrigation D1otr1ot throu6h n perio of drought aa sovere 
• 

os any o! reoord without serious damage to oroharde or oropo, 
but v1lthout a !ull wator supply. This oonolusion io booed 

upon tho aosurnption thBt during auoh drought tho preoont 
aervioe aroa between tbe City ot San Diogo and tho nietriot 
will bo oared tor by ~  rrom tho underground basin in 
t ission Valley a.nd that the aorvioe in this n:roa will not 
be materially inoronoed over thnt now existing, 664 aoro feot 
in 1918& ana upon my furthor oonoluaion tlmt ~ from 

. 
Mission Valley to lands within the Dietriot ia eoonom1oall1• 
if not othor ioo, improotionble. It should bo noted th t if 
ever another period of drouGht aa aovore as th t reoordod 
(1898--99 to 1903-04) ooouro aftor tho !l1atr1ot is developed, 
and tbia oxceaoivo deoand upon the ground watar supplieo is 
~  riparian o ners in the basins nbove Mi oeion Dam will 
suffer arnoge duo to the loworing ot round ater levol·a 

nooeaeitatin5 a1nk1ng pttmpins mnoh1nory. arontor 11!t ~  

oonoequont groator op rnting oxpona , to. Theso o n ru 
would b tully nntitlod to damagen rrom t ho D1otr1ot in· tbi 

event. !he D1atr1ot will oquir , with tbo ~ tom of Cuy -
msoa Wat r OompnnJ• .riparian rights 1n Lak oide Valloy 1oh 
will to OODDider bl extont in ur ito r1 h to pump B 

roquir 4. The r1 ts, 1th tho e h1oh th Di trlo 1-
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rua4J' owns between P.lverv1ew oontraot1on and Old Uiaaion 
. 

Dam. will probabl.J be auf.fiot.ont to insure tbtu. I am, also, 

ot tho opinion thnt along with the ogstem tbo D1atr1ot will 

oaquire riparian rights in M1ee1on Valloy vJh1.ob ill fully 

guaronteo· 1 ta right to pump the moro modorate ,dratt required 

~  suoh drought for the e.:roa imrnediatoly esot of the 
01 ty or San Diego.· 

Conolus1one as to ~  suppl;t: 
Pinally, my oonoluaions regarding nvoila.ble 

~  auppl:.r may be summarized as follows: The .oupply o.f 

~  t.ator company, when ~  will be suffioient 

to meet the aotual raqu1rornonte of La }lee:o. Diatriot, the 

Diatriot will, in aoqu1r1ng tho Company'o oystem, also so-
quire oortain obligations to servo outside oonaumero o.nd, 

should theao ~  obligationa be oontinuod until tho Dis-
. . 

triot is un4er full development, tt v.1ll be ncoeeaury to 

draw heavilY during periods of drought upon ground wator · 

booine along san Diego Rivor · hioh have not been drawn upon • 

bi Cuyamnoa Water Companr or 1 to pradeoeseor, the so.n Diego 

Plumo Oomp&n,, a aupploaental wnter auppJ.¥ is nvailable ___ 1n 

theao gravola wh'loh will tide the D1etriot and its outsidfl 

oonaumers tbrough a drousht equal to the moot severe of 
roaord w1'th o ·partial water supply whiob will prevent apy 

irreparable damage 1tb1n tho D1atr1ot• should euoh W1 orner-
aenoy arise, ri·parian ownoro along · San Diego B1ver would bo 
entitled to aomo dam sea for 1noreose4 ooata of oporotion 
and mo41t1oatio.n of ex1ot1ng ;pwixping plant o, but a tull 

•80• • 
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Plate 14. 

Fig. 1. Upper portal of Monte Tnnne1. 

t 

Fig. 2. Upper portal of Lankershim Tunnel. 
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water oupply would bo availoblo for th oe riparian o ners 
aft r modifyins their present pumpln oquipMenta 1t is 
poeaiblo that, before tlte Dietriot is under oomplete devel-

.opm nt, the outaid servioe oan, to a oonn1dorable oxtent, 

be ol1m1nate4 - n oond1.tion greo.tl1 to be desired. 

DUTY. 

Fortunate11 a reoord of the duty of water for 
irrigated nreae aotually within be La ~  ~  ~  ~  

Spring Valley Irrigation DistriCJt ia ovailable. ~  ontba 
ngo, in oonneotion with an investigation of another irriga-

tion distriot and ot my rcquoat. Mr. Fsud prepared a state-
mont of tho duty tor the nrea irrigated by tho ~  

water Company, ~  the 1rr1 ated nrea ~ La osa, 
Lemon Grove and ~·  Ve.lle1 IrriBation D1atr1ot. The area 
reported upon is one hiob is plante in mixed arona similar 

to those whioh 111 b grown in the District a r te it is oom-

plet ly developed. ThQ ollo 1ng i a quoted from r. : aude'a 
statement: 

· "On th Cuyamnoc ·ater ~  th are o irrigated 
an4 various orops roised er detormined by notunl llel 
ourveyo in l 13 and 1914. Tb1a ~ ao ered a r l 
montho. and ooat th Comp ny n ~ 6,000 or surv • 
computations and plntting. T not ~  1rr1gat 4 nn 
oropa ral o4 er a rollo a: 

~  

Olives -------------Deo14uoua Fruit ---
Grape ····-·------· 

es 
0 

188 
6 
1 

• 
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Citruo Fruita ------ 196 926 
Alfalfa ------------ 0 12 
Vegetables -----·--- 62 62 
Ornnmontal, eto. --- 20 21 

Total -------------- 293 1296 

1092 2214 
40 52 
71 205 
38 79 

2136 3725 

The ·.to • Serv1oe Area 1nolu4oo lnnda lyi:ng betwe n the . limits ot the City of San Diego and Old LB Uosa. ~  two Uansur 6 sore traots are on the onsterly odge or the Low 
servia Area. 

Th !t1gh Sorvioe Arcs inoludea lands ~ betwoen Old tn Uosa and Ruoalyptus Rooorvoir. The La Yeaa, temon Grove and Spring Valley diatrtota arc 1noludod within the 
igh Sorvio Aroa. 

Tho Flumo Sorvioe Area inaludea all landa eaot of the Euoalyptus Reservoir and are all served ~  rrom 
tho Company's flume. 

~  the surveys referred to abovo woro mndo in 1913•1914· aondi tiona have a hanged but little ~  tl1e.t time and the total areas irrigated will not be materially affeoted. The areas in oitrus fruita. deciduous fruits, oliveo nnd grapes are praotionlly the same and praotioal-ly tho only ohange will bo found 1n the other orops 
whose total areaa are small. 

Owing to the mixod ohara3ter of orops on lnnda undor irrigation ~  the oyatom, it ill be 1mposo1blo to give dutioo or wator for any particular orop, suob as orongea. lomona, olivne, oto., exoopt in isolated onsos. The duty of •ater tor the syotem 71111 therefore havo to bo or ed out as an average one oover1ng all orops • 
The duty or wator for 1915 o as follows: 

Lo Flume 
servia Servioo Total 

..e.ter doli v red 
aora feet -----·- 260 1236 1642 3137 

AoreB Irrigated --- 293 1296 2136 3726 
Doptb of !J•ater 

applied aoro teot 
p r aoro -------- o.ag 0.96 0.77 0.84 

A full supply of ter furnish in 1915. 

'l;'he duty of tor for 1916 8 follo • • 

Lo 
serv1o Total 

water dolivored 
a or toot ------- 27? 1897 1782 3366 
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ores Irrigutod •-- ~ 
roptb or water 

applied aoro feet 
per aore -------- 0.96 

1296 

1.0 

2136 3725 

0.83 o.go 

A full upply of wnter wna turnisho4 in 1916 ~  ror 
n short interruption utter the floods o! January 1916. 
This interruption wao, howovor, for oo ahort a period and 
oame o.t n tlroo :rhan tho ground wnn no aaturstod that the 
total supply tor the yenr \fO.B not uppreo1nbly s.rfeotod. 

Prom en 1napeot1on of the oomputat1ons for duty of 
wator in 1916 and in ~  1 t is soon ~  the uae on tho 
flume lino in leas per nore ~  on either tho high or low 
servioo areas. This is explainod by the faot that some 
or tho flume line oonuumers ~  pumping plants whioh aro 
operated oooaatonally. Suoh operation in ~  was all!Joot 
nogligiblo. !to definite figuros are available to aho tho 
ao-tual qunntities purnped oa the owners or the plants Koop 
no reliable reoorda. 

The duty on the high aorv1oe area in l9lv was 0.18 
nare feet more than on tho flume service area u.nd in lulo 
was 0.17 aare feat less. 

lf 0.18 acre foet ie aaded to the flnrne service use 
to oompenaate tor pumped water !'rom private plants, the 
1916 fieuree beoome: 

Low Servia ltroa --------- 1.00 acre roet per o.ore. 
High " " ..... ~ 0.96 tt .. " •• 

Flume " n 
~ ... ---.. -- 1.01 " " " 19 

Average for entire system- 1.00 tf •• •• " 

On April lat, 1917, n now ~  or ratoe ent into 
ettoot. Under the old rates the 1rri8'8tor pai.d nt the 
rate of ~  por year per miner'o inob (630,720 aubio r et ) 
lor wnter delivered on the 1'l,_.mo and ·10 pnr yCHlr ~  

m1nor'a inoh ror wator delivored on the low snd ~  s rvio 
diotr1ote. aoh ooneu.mor had n oertain allowanoo aaoh 
month which he oould uae but not exaeod and for bioh h 
paid hether bo ueod tho wntor or not. Under th no ratos 
the irrigator pays v4.00 tor th first z.ooo oubio f t nnd 
for all additional ator uaod, 2-1/2 oonta per 100 oubio 
teot 1th no re tr1ot1ona aa to minimum or x1mum us • 

Tho rooult b s boon th t us han d oreaaed 27:: for 
tb first eisht months o ~  under th no rat s 
as oomp red with the ·oorreepondins ontho or th provtoue 
year. The tabl balo ho th aompar ti r oord ; 
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Use Under Old 
nate a 

Yoar 1916 
irrigation ueo !n 
Thousnnd cu. l!"t. 

16,&49 
17,896 
16,087 
20,304 
17,507 
10,669 
12.133 
14,076 xao.3m 

Use Under How 
· Rates 
Year 1917 

irrigation use in 
Thousand cu. Ft. 

6,883 
7,386 

12,806 
17,969 
15,380 
12,930 
12,946 
8.366 

94,6J>G 
~ • Inoreaae 

Peroont 
ot 

Deoreaso 

69 
58 
20 
12 
12 
17 

.. 7 
41 
2'1 

Tho deoroaae shown above is in spite of the root that 
the year 1917 hna been one of oonaiderably leua rainfall 
than 1916. It ia expeotod by tho Company offia1.s.ls that 
the winter uae under tho now rntes will be oonoiderably 
leas than in 1916. 

!t in unquestionably true that the ne ~  wil1 
op rate to deorenae the uae or water for irrigation and 
tbat tb average oompanantod use for 1916 of 1 aore foot 
per irrigated aore ovor the entire ayatem will in 1917 
amount to at least 2o;i, giving an ~  annurll use ot 
water on the entire oyoteo of ~  o.ao sore 
feet per irrigated sore." 

Mr. Faude'a atatoment inoludas the net irrigotod area, but this 

does not, therefor • inolud rough, broken or v:aste lands or 

dodioated otreata or roads. 
In roporting upon the probnble duty or ntcr 

tor Oardi!f Irrigation Dietriot, Mr. Prank ~  or the U. s. 
Department of griotutur , r oentlJ at tod; 

"Tho £saondido Mutual atar Companr, in the irri-
gation o neue or 1909, roport d n BTOBO proj ot dutJ 
o 0.99 nore foot par sore. Mr. J. F.. Boal, mansg r or 
tho sweetwater ater OompanJ, ot tod to both • T it 
and r. Veihroe7er, that hio ~ ~ ha tound 350,000 
gallono per aare (1.07 uBre tot) .ourr1o1en ror ottruo 
oroharda, although tho amount usod by th dif r nt 
irrigators var1 a ~  h t from tho uoual vor a." 

Tho data enumerat appli to aroaa o rnix 4 orop loo t 4 in 

-
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Fig. 2 • Typioal views of high t .reatle oonstruotion. 
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pnrt within the D1str1ot and .ont1rely oomparablo to the 
Diatrlot when oompletoly developed. In addition to thio data. 
r have personally exnmined oll or the aroa inoluded in the 
Distriot. t aonaider 1.0 aoro toot per aoro, net area, 
neooaso.ry to produoe the beet results in this Dtstriot. 

~ I ltD BOUNJlARIES. 

The sroso area or the District is 14,794 
aaree. The boundarieo are quite irregular .ao shown by tho 
map ot Plate l. Some of the aouth elope of ~  Rolix, whioh 
io inoludea within the Diatriot, ia too rough ror irriga-
tion or suooessful uultivation. Thi3 1a nla·o truo or 
oortain other smaller hills whiah hnve boen inoluded. After 
oonaidering these tonturea o.nd tho raot thtJ.t .muoll of the 
Distriot will bo sub-divided into SMall home sites, with 
oonsequont largo proportion or roads m1d otreete, I find 

.. thBt nn assumption that 60; of tho gross rea will be th 
maximum area 1rr1gatod durin; any one ~  1s in aooord-
anoe w1tl1 tho prsotioo in other Districts h re oondition 
hsvo aotually b en investigated. 

DRAIU Q • 

Ao pro ioualJ not d, . small arna tn nl 
will, hen th D1 tr1ot is oo p at 17 1 rt t 4, prob blJ 
neo4 om drain , but tbi robl 1 0 
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topogrnphf rnakeo its uolution so simple that it needs no 
~  attontion. 

The original appropriations for those atera 
from the san Diego River hioh nro utilised by Cuyamaoa 
.ater Company ~  mado ~ ita predeoessor, the Sen iego 

Flumo Company. 
On Mny 28, 1886, ~  Diego Flurne Company filed 

a notioo appropriating all the wnters of the san Diego River 
at the hoad of Boulder creek to the extent or G,OOO oinor'e 
inahoa moaaured under a four-inoh preusure. Tho notioe 
atatos that the wator die nppropristod, olai ed and intended 
for irrigation and domestic uao and rnochnn1oal purpos e." 
The notice oontinuea na follows: "The plsoes hera it ia 
intended to use enid water are tho ~ or ~  D1 go, . 
Mioa1on Ranoho, and ~  or F.l Cajon." 

On Juno 29, 1886, an Diego Plume Company 
. 

pooto4 a notio appropriating all th atere or the south 
fork or tho San Di so. Rivor to tho ext nt or .ooo min r'a 
inohas measured under a four-inoh pressure. ~  notioe of 
nppropr1nt1on tatos that "ani ntor is ppropr1 
ol imed and int nded or irrig t1on and dom utio u n4 
roeobanioal purpos " • he notio oont nu 
"'l'ho plnoeo re it 1 int nded to uo ai 
otty o an Di go, . - isoion R o o, 1' noho o 

ollo 
ter 

• • 
tb 

l c Jon n 
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other plnooa between the point o! diveraion and tho sea-

board." 

On July 51, 1886, San Diogo glume oompony 

posted o not1oe ~  all the water or Boul4ar 

creek to tho oxtont of ~  miner's 1nohtts moaoured under 

n four-1noh preaoure. Tho notioo ~  that "said water 

is appropriated, olaimo4 and intendod for irrigation and 

dorncatio use and meahanioal purposes ... ~  uotiao oontin-

uos in· psrt no follo a: ''The pluooa here 1 t in 1 ntended 

to uao said water are tho oity or san Diego, ~ ~  

Ranobo and Ranoho El OaJon." 

ork was bogun on the San ~  lume and 

rolated works immediately upon the posting o thoae nutioes. 

Those works wero oompletod w1th1n tho next oouple of years 

and water was ·then ~ diverted and haa boon, 
.. 

exoopt for short poriodo durina hiob ropairs oro beinfi 

rnado, until the pros nt timo. The amotmt diverted hos 

varied. At the pr6sent time the ~  or tho flume is 

31 aeoont\ feet. 

On Juno 10, 1910, rter the systom had been 

aoquired by · rra7 and Flotoh r, not1oes wore po ted in 

their b half ond ainoo this 4nta it appears that continuous 

expenditure for deT lopmont ork ho e on in prog as. 

Tho faote in thio r nrd h ve not long oill o b n in onna l.y 

inve t1 ated b7 th ~ or Oo 1sa1on nt th Company' 

roqueat. 'rho Bppropri tSon of June 10, lUlO, hioh n in 
• 
m d b7 B. 0 t r t ' - ,_ 
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nna olnim wns made to "o.ll the i'lood water of the san 
Diego Rivor. and all eurfnoe and ~  water or 
oa1rl river, not othorwiso appropriated, flowins nt the 
point whore thio notioe is posted to tbe extont of 100,000 
miner's inohes, measured under a four-inob preseuro". The 
point of diversion woo given as at or near the dam known 
as Diverting Damt tho purposes for 1hioh the weter was 
olaimed wero "prims.r117 !or dooostio and irrigation pur-
poses"• and the plaoo of intonded use wna named as "on 
lando lying between the point or diversion westward to th 
Pnoifia Oooan". !t appears that the rights of C1J¥em&oa 
wat r ~ under the notioeu here enumerated arc fully 
protected. nowever, a suit brought by lower riparian 
ownora som ye rs baa but never proseoutod has ~  yet 
bo n forznall7 d1am1aeed. lio otiatlons arc now pending be-
tween somG of tbeae riparian OAners and the Company whereby 
tho stato ~  Commission ehnll sot as arbitrator to 
determine llether or not MY dnmagos a.ro suffered by the 
lowor rtpari n owners due to the CompnnJ'a tutur d v lop-
ment , in whiah o sa the Oommis ·ion will preeoribo remod1 
meaBure • 

In nddition to the ppropr1at onn sbov 
•at r oomp D1 o ·na or oon rol 

variou r1pr1an right long th nt1r longtb of ~  Di go 
RiTor trom 1 edt t 17 b 0 th out of th qou b or 0 

th o1t7 ot a Di • p rt1oularly tho fro ont pum -
1ng plan to ieeion Gor • hil it 0 not oontr ' 7 
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any means nll of tho riparian rights along the r1vor, tb 

righto wbioh it dooa oontrol are a very eubntential aaaet 

in oonnaotion with the use or its nuxil1orr pumping plants 

whioh are used au on 1nauranoo during periodo or drought. 

As has been obown in a previous deaoription, the La ~  

Lemon Grovo and Spring Valley Irrigation District will 

find it neoossnry to draw upon the gra lo along tho San 

Diogo River moro hoav1l1 than tho Comp&D¥ h o in the past 

if, in addition to tho oompleto ~  or tho 

District, preoent outs1do aonsumera must otill be served. 

IRRI GAT! 0 ll 'r.ORAS •. 

Cuyamsoa Water Compaw'o systeti!,: 

As has alrondy been abo n, the Piatriot 

111, nrtor ~ tha orke ot CU1Bm ca ~ ter Company, 

tepend entirelY upon them for its w tor supply except !or 

some additional pumping ro ervea hioh ay ba found nao-

eaaar,y during extrom period or drought after th ntatr1ot 
. 

1 oompl tel7 a velopad. Thiu ayoto aon 1 te or Cuy 

Reservoir, wh1oh to looated in tho ~  ino t the bond 

o Boulder Creo , a tributary of san Di go Riv r, t n 

olevation or 4,600 eat nhove a 

hB maximum oap oitr. 1nolud1n tho uo of tl h o 

in th spill a,a, ot 14,076 or !e t, nd 1 0 

r a o 1,096 aora • It onpooltr u tioient o r 

1 t • so far o. oonom1o oon 14 r io rr ' l 0 
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the run•otf t'rom the tributary are , 1nolud1ng nn ac1d1t1onnl 
area o! ~ row ~  miloo made availn lo by a !oo4 r 41toh 
kno n a the Kelly Ditoh. It ia !ormod bf sn eartb dam 
whioh wna firot built, to oomeWhat loon than the present 
h ight, nbout 1886. t praotioally ito pres nt he18ht, it 

withstood the unproo dentea flood of 1916. ? o spill ays, 
one around o1ther end, aarriod this groat flood ithout 

permitting tho d to bo overtopped. A roneonry outlet 
tunnel and tower or substantial oonotruotion have boon pro-
vid d. The dam is olcarly abo n in tno via s of Plate 4 • 
From thio ~  w tor io allowed to !low ~  3oulder 
Creek some ~ Diles to ~  niego River, and imm diatel7 

below the junction of Boultlor Cro k and tbe ~  Dioso River 
it, ltll mu.oh of the flo or ~  Diego River, is divert d 
into the ~  flume. 

!he divortin dam (soo Plate 10) ot th hosd 

ot the .compaQ1'a tluno ia ooostrnoted of .asonr.y (rubble 
and oonGrete). It is a substantial atruoture end eerv a 
adoquatel7 tor diversion purpos o. It at one ttmo had 
ponding onpaait1 ot sixty odd ~  feot. but th1 1 no . 
pr otioally filled 1th silt. Tho 

tbiu point make thia am lo and rnthor os li on , oon-
aid ring it mod rat b ight. It in 3 0 roet on • !t 1 

not now possible to ob rT th 
muob of it ia bur\ 4, but 'r. Jac 

11 aeo to · o th d 

• ~ hu7l r, ri 1 

lVOO. after m in xh u ti nY o B ion or th u. ~ 

Govarnm nt, 4: 

in 

• 



Plate 18 • 
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t • • Fig. 1. Grosamont (formerly Hill) Reservoir. Murray 
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Euoalyptus 
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"Thio divortins dnm is 340 rent lon6 on top, 
36 foot htgh, 22 foot thiok at bnee, !:1 feot Bt the 
oreat. To out ott lonka o undor the dam, a aubwnll 
wag built on tho upetresrn side in the ~ ohnnnel, 
lnpping onto th base or th dam and extending down 
16 teot deop r. Thia ~  is 5 feet thiok nt bottom. 
The original wall had boon roun4ed on 41a1ntegrated 
granite. Tho aubwall waa built in a trenoh that out 
deoper into the soft arnnite. but was not entirol1 
ef'tootuBl in stopping t1to leakage." 

Th Company'o flume has a ~  or 31.4 miles 

rom Divorting Dam to Euoslyptuo Reservoir, and in this 

length aro eight tunnelo ~  o.a milea in length. In 

goneral, it hao an ~  width ot 6'-0". It formerl1 had 

an inaide depth ot 1'-2", e.lthouah it waa built to he.ve addi-

tional aide boards whioh might give it nn inside depth of 

3 1-6"• or thereabouts. n additionel. 8" a1de board has been 

addod, givi n mnxirnum inside depth or l '-10''• Thio depth, 

when tho nume ia brought up to a uniform slope, has iven 

n oarr.ying ~  ot 31 oooon4 feet. From ~ studies of 

·available wntor aupply, I !ina thnt this oapaoity in ~  

suite to the noeda of the ~  aa detorm1ned b th 

available water supply and b7 eoonom1 considerations. In 

other wordo, th u o or ndd1t1onul aide board is not arrant-

ad, but the pro nt oap oity 1a 11 neoesa ry and desirable. 

Throughout moat of its len th·, tho flur.1 io oonatruoted upon 

benah gr de4 alo 

oeot1ono ot rootal tlu 

but tho1r uo is not 

to orooa o14 OanJona 

tho ~  de ( ooo l te 13). ... hor 

hn e b n nub ti tut in r a nt yo rs, 

nf.lral. ny. hi h tr otleo ar u 

d V ~  ( OG Pl to 1 - 16 nnd 17). 

This oon truotion 1 not in ooor4ano o rn p a 

- 1· 
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ould ~  tho ~ of oiphons inatoad or high 

trostloo. The c·ompany ho.a, in late years, suboti tuted 

s1phono tor thoao fluroeu wl1ioh hnd suffered most depreo1a-

t1on, notably Sand Creek ~  Chooolate ~  Ceee ?late 
. 

- 11). Two of the _largoat trontlcs rooBinins aro Los Coohos 

and woetwater, esoh or whioh is approximately 70 toot in 

maximum holght. When the flume wno aoqu1re4 by its preaont 

ownors it wne lonking badly, but this aondition has been 

overoomo ~ the applioation of a lining o! 2 ply prepared 

rooring. Thio lining hnu been very sorvioenbla and has, in 

raot, aoedod all expootat1on8, ~  oeotiona have bean 

lined witb roo.oonry to n point f.\bovo t he ter line. The 

root of the aeotion ia, in general, supported by concrete 

or by timbering. Th portBlo o those tunnels nre oon-. 

otruoted ot nont out aton maoonry (ace ~  te 14). 

Uosr tho lower end of tho ~  a 36" oon-

oroto pipe line branohaa o f i to ~ ~  (form rl1 HUrray 

Hill) Rooervoir. This reoervoir was !orMoa by the oon-

otruotion of an oBrtb anm in 1911. rt hns a ospnoity of 

only 127 ore te.ot. This oapaoi t1 1 too am ll to bo oon-. '" 

aidored in torage etudie but is, nevortbel as, verj nco-

aaa17 at the end or tb lo or nn inaurano ainat 

ahort interruptions or to m et udd n demand in e oos of 

tho flow to hioh tb tlu i ~  rq t m r gul t d o 

oupply. arth ouit blo ror tho oonatruotton of th1 d 

a not pl ntifnl t the eit • nd uah orth il 

bl 1xo4 boul oro, in oo truot on o 

-
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Fig. 2. 

Murray 
end 

Dam from water faoe -
- former La Mesa Dam 

Plate 19. 

Siphon Spillway at opposite 
completely submerged. 

Murray Dam from below - maximum height 117 feet. 



• 

• 

• 

WALTER LEROY HUBER 
CIVIL ENGINEER 

GrooBDJOnt Uooervoir io conneoted by a pipo line ith 
~  Reo rvoir whioh in at the ond of the flume • 

. 
The water levels of tho t o rea rvoira are approx1matcl7 

t the oame elevation and water runs from one to the 
other with ohnngos ot ltlvol. 

~  F.eaorvoir at tho ond of the 
tlume has a oapaoity ot only 26 nore feet. It is alao 
formed by the oonatruotion of nn enrth dam. Prom th flumo 
nt F.uoa11ptus Reo rvoir atar ie oorriod to Murray {formerly 

• La Mesa) Reservoir through La Mesa Ditoh, an earth ditoh. 
Murr&J Reservoir is formo4 by the oonstruo-

tion o a no roinforoQd conorote m\atiple orohod dam. 
Thie dam is oompoaod of .30 arobes of 30 root epan, haa a 
total length of 900 t et and maximum height ot ·ll7 eet. 
It provides a storago oapaoit7 of 6,7ti0 sore feet. Its 
oonstruotion wao begun in hpril 1917 and ~  in 

Januar.r 1918 and wau performed under the 5eneral ~

. 

ento of the ,. tate R ilroad Oommtooion of 0 ifornia. It 
io ell shown by tho gbotogrnpbs or Plnt 19. The oonstruo-
tion of thio 4am completely sub or ed tb earth nm kno 
oa L eo Darn whioh ~  been in s rvioe e1na 1895. h 
storage ford d bJ ~  Reservoir is not . 11 auitod or 

~  ~ ~ area i noludod ith1n t bountlorie 0 L 

ean, Lemon GroYa an spri Vall y Irri tion i triot, but, 

n vortholeo • th . to ot tbio qu t1t7 or t r 1 

oloae pro xi 1t1 to th D triot v r7 4 1 bl • 

11 11; d ot b Di t 1o 0 uppl bJ T t 
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and with a moder to pumping li!t, ~  ot it oan bo supplied. 
The Cuynmaon ~  Company•o d1atr1bnt1on 

system really begins at ~  Reservoir. Tho prinoipnl 
. line leBdu thro1l8h r .. s. ~  and via "l Onjon Avenu to oxmal 

Rei8hts. Kensington ~  and ~  San Diogo. All of thea 
latter areas are direotlJ oast ot tho CitJ of san niego an4 
nre est of and belo the Irrigation Uietriot - they ~ . 
prise an important part of the outside aervioe wh1oh the 
Diatriot must continue if it BGquiroe the Company'o system • 

A considerable arc 1 thin the Diatriot is now sorved .from 

tho Company's mains through distribution eystems owned by 
land ownors ho operate tho undor Mutnal organizations. 

neoeooarl ~  Conatruotion: 
In addition to thoa part or Cuyamaoa ~  

Company's u1sta which sre oonstruoted and in op ration, it 
is rteooaeaey, in ord r to me t tho d manda hioh will b 

imposed by the addi tion of the demand tor oomp ate irriga-
tion of the Diatr1ot, o oonstruot certain other contemplated 

orlra. 
..-.ddi tional stor03 at tho hoad of th Oompa!l7 1 B 

tlum is aa ntial, Bnd hin a1 be hn.4 1nunedio.tel.J sbov 

tho di yertiD dam on , an Di 1v r t site bore Pletob r 

Reservoir hao b en propo 4. Thi 
tmm 41 t lJ hove th mo tb of soul . 

ite 1 on : an Diogo Ri r 

1 t will bo neo a ry to al o oon trnot oondui t o 
o 17111 oap o1 tr to msk th flood ot ould r Cr 

1 or o in 1 toh r R o olr h comp rq h 
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Fig. 2. 

Plate 20. 
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Aeroplane view of MUrray Reservoir from an altitude 
of 5200 feet • 

Woodatave pipe line immediately below Hurray Dam. 
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plana prepared tor a reinforoed oonorote ultiple arohed dam 
a·pproximntoly 150 feet in ftmximum boight wh'lob will a!ford a 
atornga oapooity ot 17,106 aoro foet. !hose plano are booed 
upon oaaumptiono as to ~ einoe explorations o! the 
foundation underl7in tho site hnve not beon ~  

After Flotoher Beaorvoir has been oonstruoted, 
it will be desirable and nooosaary to robuild tho south Fork 

. 
~  with oapuoity equal to thnt of the main nume (31 seo-
ond teet) and, next. to oonatruot Conojos Rooervoir. ConeJos 
Reservoir, hloh io to be looatad on Conejos Creok, will have 
a oapnoitJ of ~ 1,680 oeoond feat, a oapsoity too small to 
be errootive for seseoAal otornge but yet euf fioient to with-
hold flood ruuheo until they oan bo diverted through the on-

• 
larged South ork Feeder to the ~  Flume. !ter the oon-
otruotion of theao additionDl works, tho system would bo oper-
ated by rnoking no dr tt upon ~  Rea rvoir while au ti-
ciont flow is available froQ s outh Fork to ceet the ~  

or tho system. 
It will oleo be neooasary. n order to ade-

-quately serve tho Diatrtot, to build a ratber extenaivo dis-
. ... 

tr1but1on &Jstem in ddition to any ~  ork of 
. ourom. oo ~ ter CompBny or of nny ot tho mutunl organizations • 

Unfortunato1J, ~ ot th ntire are 1 too hi h to b 
erve4 by gr vt 7 from the 1 t m o oey o , tor co ~  

ond, in order to eervo tbie hi ·h ~  or t h 1 trio , 
p ping at be r aort d ~  • 

• 
roe ro ot .saG or n th nor 

. -
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of the Distr1ot ia oonnooted to tbe main body only by a. 
narrow neok of land. In thin aroa om of tho finest lands 
aro loaated. but, untortunntsly, praot1oall7 all of them lio 
.ut too great nn elevation to be · served rrom th ~  

ayetem, or from any other souroo of supply, by gravity. To 
supply thio o.rea mout eoonomioally, s pumping plant must be 

installed at Groasmont ( tornerly Ln !1onu.) Reservoir w1 th 

prosauro ~  oxtendins through the ares from oast to est. 
Other areas in the eastern portion of the 

!l1atr1.ot, south nd southo st or :tt. Helix, are too high to 

be served by grav1 ty rrom ouynrnaoa ·.rater Company' a system, 

and the o·rvioo or othor areas ~  ~  beginning belo 
the end or tho flume io indireot and troublosome. To solve 
thoao dift1oultioa, B now conduit uhould be oonotruated 

from tho S eotwnter treatle, hiolt onrrieo Cuyamaoa 1iator 

Company's flnme ovor a a ddlo in tl1o di ido bet een the 

ntoroheds or san Diego and sweetwater Riv ra. This conduit. 

should load along the southerly or r. eet a.t r aide or th 

d1vi4 , ontor1ng the D1 triot aoroo ito moat easterly line. 

It would t ord gr vity supply for tho lo er lando ~  

oaaterly vortion of tho 1atr1ot and, oontinuinc, woul lao 
aftora a gr v1t7 au ply for tb soutb rlr portion o the 
D1atriot, 1nolud1ng cpr1n ~  ai l >U'P looa d 

n ar the point t whioh thio oonduit ntora th iatriot 
oould be made to a rve · 0 

high but Y r, tertil lMd outh o o 11 and 

in r obin oet o 1 h r 1 
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f rther oouth. ~  hiBher portions ot tho south slope ot 
t. Holix aro too rough !or intoooive aultivation and will 

bo used only !or rosidenoe • . Their supply tor domestic and 
gardening purposes oan be obtained from an extension of 
tho works now oper&ted by Cuy aoa Water Company for supply-
ing Groesmont or a ueparate aimilar but independent system. 

Thun oll of tho lliotriot, with tho exception 
or the top o£ a small hill direotly oat of Spring Valley, 
oan bo inoluded 1n the Diatriot's aerv1oe. ~  inalusion 
of this hill will requiro an additional pumping plant whioh 
I have not considered ao part of th D1atr1ot'a wor· a. 

VALUE OF IRRIGATIOn ~  

Cuyamsoa Slatem: 
In valuing tho aystom or Cuysmaoa Water com-

pnny tor salo to La ' a, tomon Grove and fipr1ng Vo.lley 

Irrlgo.tion D1etr1ot, I shall oonsider tho property under 
throe subd1vio1oDB: lnnda, phJ ioal truoturoa, and ter 
righta. Aft r oar tul aoneideration. r hav intentionnlly 
1nalu4ed no goins oonoarn value. It ia ell tabl1she4 
that in m r17 ann a nuoh valuo lHUat be a.llo ed, but in th 
oase of Cuyemnoa Btor Oonpnny ond it pr d oce or, th an 
Diego Flume Oompan,, oontinued in bility to am opo 1 g 
e ponsea, to un1 .nothin or an adoqu t r turn upon inv ~  

oapit&l, mu lnrselr d pr ot t uoh po oi 1 a u • 
1 1 oonai4 r 'h luo of th rop rtr un4 r t 
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h edingo ao outlino4 abov • 
Lands: The Company. baa aubmittcd an sppraiaal 

·ot r al oststo to be trnneforred with ito ayotem totaling 
ith tb1o anpra1.nal I fll!: not in nooord either tlB 

to unit pr1ooe or ae ~  tho property ,hioh should be noqu1re4 
by tho D1str1ot. 

For instanae, tho ao-onllod Kuehner ~  

hns been irloluded. Thi a property inoludos the t·l Capitan dam 

ot te whioh t!lUSt. ~ to nn :~  or Con res a approved 
ebrua17 28, 1919, be aaquired by tl1e C1 ty of enn Diogo if 1 t 

is to prooeed w1 th 1 to 1c:1 Capitan project on san Diogo •. 1 ver. 
Thta not is so drawn ae to proteot the Ouyamaoa 1-nter Company. 
or its ouooeaeor , in tho enJoJMant of their rights to the 
uoa of tho water a of ~  Die{Io Hi vor, oanaequently 1 t has not 
boen oonaidored ns a mennoing advorae olaio in ~  tor 
rights. Howover, it doea dir otly a foot tho so-aalled 
Kuehner Property, wh1oh must be soqu1red by the City or ~  

. Di go by ·oond mnat1on, or other-wise, before it oan make D1 
us ot the grant by Congress. Thio proporty w s.o uirod by-

tb owners of Ouynmaoa ~  Compnny, no doubt, b aauo · 
ita pooaible yslu as c ~ oite. ow vor. t b aamplet1on o 
the company'a dav lopment, ~ Fletoh r hOeorvoir, ill, 
1n aooordanoo with it rlght . hioll o.r prot ot by the Ao 

or oontrr , provide for ouoh oompl ut 11 tlon ot tb flo 
ot QBn to les e now t a1 or a or 

t th1 1te for lons p r1o 0 uoa a iv 1 r -
aeotion on an I. 0 pn4 
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~ Indeed, the wBtor oupply w1ioh will then be available 
for storage nt this aito is so limited and unoertain that I 
oonuid r the l nd o! no value to the D1str1ot for purpooes 
or water supply. Consoquently, T hnvo refueod to inolude 
them in my appraisal. tikow1eo, t hove rofuaod to inolude 
tho lands embraoing the ·Poverty Guloh Reservoir 3ite, n 
proposed reoorvo1.r upon a ~  o.r the ~  York of nan 
Diego River. 

· ~  appraisal of lands and righta of way whtoh 
should be uoquirod w1 th the Cuyarnaoa. ,:-ater Compt-.lcy 'o property 

ia au follows; 

Item Pa.roal 
1. Cuyamaoa Roaervoir 
2. Xelly Ditoh 
3. Di vartill.fS J)am ( ousoment) 
4. Rl ~  Pumping ?lsnt: 

6. 

Vallo1 
· Hillaido 

uin Flume rta. of way ·to 
Tunnel 6 

G. ~  Flume rts. or way-
Tunnel ~  to F.uaal.yptus 

7. ~ :  36" Supply ;Jine 
8. La Mesa Ditoh L1no 
9.}l "'ebstor Reservoir 

10. Groonmont Roovr • 1, 2, 3 
11. 
12. 
13. 
14. 

and4 
Jf .!ileo Res. ':" l 

Milos nos. 2 
• iloo ~ Plant 
Gross mont ( omorly : ~ ttrrq 

1J111) 
lfi. ··urrQ1' uoo.J.yptua s phon 

Crt. of way) 

. . 

lG. 
17. 
10. 

F.uoalJptus Reservoir 
~  LBndB (oon6emned) 

urray Roaervo1r: 
OWned · 
lood 

19. LB ue a Pipo 
20. !ormo He1 ht 

tt. 
1no 
ehop 

J rea 
(sores) 

1074. 
60. a. 

7.06 
• 79 

1!56.29 

91.50 
.47 

22.25 
.14 

.41 
3.42 

.42 
• 26 

16.7 

1.1 
4. 71 

. 2. . 

119.71 
1 o. s.o 

.278 

Unit 
Prioo 

~  
25 
25 

300 
50 

100 
100 
100 

200 
400 
400 

100 

200 
150 
08.8 

00 
86 

160 

Value 

107,400 .-
1,250 

200 

2,118 
40 

3,407 

9,150 
47 

2,225 
60 

200 
684 ,., 
168 
100 

1, 70 

230 
706 .· 

1,376 
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21. Rt. ~  ~  a.orosa o.ll La 
~  Ooloey 

22. ConoJo·s noaervoir rights 
23. All franohisoo trom County, 

Aunio1palittoo, eto. 

• 

·~ 7,500 
4,000 

Total Valuo of r4and, Uighta of '?\fe:y and _!'ranohiat)a t l7'1,17S 

In valuing londa oooupiod by reaorvoira or 
other struotures I have not been unmindful ot t ho prinoiple 
that lands peouliarly valuable for reservoir purposco or some 

othor speoio.l purpose rnuut bo valued for thnt partiaular 

purpose, not neoesaarily !or some other lase important uso. 

This prinoiple wa.e ostnblishod au. early Gs 18'19 by a ~  

of the u. s. Suprorne Court in tho oflse of Boom Com)1any va. 

Pattoraon, (98 u.s. 403). This was a oase in orninont domain 

for the oonaomna.tion of oertain small ialo.ncla in tho !!iss-

ioaippi River peouliarly ndnptod for the oonatruotion of n 

boom. The jury rendered a {foneral verdiot aaaessing the 

value of tho land at ~  but aooompanied it with a 

speoial verdiot aaaoaaing its valuo aside from .nny oonsidor-

Btion. of ito va.luo tor boom purposes at ~  and, in viow 

or its adaptability for this purpose, a further and ~

Bl value o.r ~  The oourt reduoed the verdiot to 

e5,600. The plaintiff brourrht tho oaoo on writ of orror to 

the Ruprome Court o! the United ~  'Where the judgnaent 

woe of.Cirmed. The follon1ng is quoted frorn the deoiaion of 

the United statea Supreme court: 
"In determining th value .of land a:pp.ropriat 4 

for public purposos, the aa-rae oonalderation o to be 
regarded as in a ualEJ ot property b twa n privo.t 
partiao. The 1nqll117 1.n onah oen a J!Jttttt bo hat t _ th 
propertr worth tn tbo m r et. vio d not o l.l' - tb 
raferenoo to tbe uaeB to hi oh it i ll t th t1 
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applied, but 1ith reterenoo to· tho uses to whioh it 
ia plainly adapted• that ~ to say, v;hat io it worth 
from ito o.vatlnbility !or valuable uaeu? Propert7 
is not to bo deomo4 ~  beoauae tho o nor ollo a 
it to ~ to waeto, or to bo ~  ao valueless 
boaa.uso he ~ un'lblo to put it to any u o. Others 
rouy be oblo to use it, and·mako -it aubeerve the 
neoeaa1 ties or oon\'Onienooa of lite. Ita oape.b111 ty 
ot being mndo thus available eivea it a markot value 

~  oan bo readily estimated. 

''So many and vnriod aro tho olroumatanoes to 
be taken into aooount in determining the value ot 
proporty oondemn6d for pnblia purposoe, ~  it is, 
perhaps, impoaaiblo to formulate a rulo to ovorn its 
apprBisement in nll oa.aea. F.xoeptional oirotunntanoes 
will ~  tho moat carefully guarded rulo• but, na 
n general ~  we uhould say thr..t tha aomponaation 
to tho owner ia to be eattmated by roforenoe to the 
uooa tor whioh the property ia suitable, having regard 
to the oxioting ~  anfl wanto or the community 
or suoh aa moy be reasonnbly expeoted in the immediate 
future." 

Thero are nmnerous lator ~  of tho oourta ~  uphold 
all of tho prinoiples of ln atnted in this leading oaao 

(Uinnosota Rate Cnoea, 232 u.s. 352, eto.). '1 th this prin-
oiplo in mind, aftor oarefully ~ tho vsluo of lands · 
in quoation for other .,urposes, no wall na thoac to whiah they 

ho.ve been dovoted, I hnv der1 ved tho above veluoa. 

Certain ri hto or ay, such na that for tbe 

upper portion of the i'lW'le, oooupy both govornment lnnd_a over 

whioh eaaomento wore oooured and lands in pri te ownership 
. 

throu h hioh rl'-ht of way oro purohas d. Tho .f1-nre of 

25 per 'lore 1a ua d in this oo.so ao o.n av rage or th oo t 
ot ong1neer1ng and logal xpono oonn o ed th the oeourin 
or eoaornenta troo tho fiOVornm nt and bo no u l purohas of 
rights ot yin other oaa • . rt a in ooordano with 
oxp ri DOO r • 1n ranohisoo r o t in fro 
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tho oount1 and from ·munjoipalities without ooat, nnd thooe I 

have not appraised in my valuation. 

Phyoioal struotures: In arriving at a !air 
valuo of tho ~  atruoturea or the cuyemso r.ator Com-
pany, I hnva, ns one line or evidonoo, vor.y oarefully pre-
pared an eatimat or tho reproduotion oost of these atruo-

turen, tho aoorued .depreo1nt1on, and, finally, their repro-

duotion oost leea deproointion. A sumoary of this estimate 

is oontatnod in Appondix B or this report. The eotimat hae, 
in its propsr tion, roquirod both t1eld inspeotion and 

tedious ort1oo oompilationn whioh together havo oonsu ed 

oanJ oeka of time. Ao noted on the aummar.r sheet, page B-1, 

tho total roproduotion ooat or phyoian.l struoturos is 

1,960,661 and the raproduot1on ooot lean deprooi t1on or 
those etruoturea 1o ~  An nlraady ~  this 

estima.to rno propared merol.y as one 11no or ovidonoe ·to a14 

in determining the fnlr value of the propart,y. !n consider-

ing this evidenoe, oertain other oons1derat1ono should b 

borne in ~  

It hna b en oontended that the ~ 

tb tlum , 31 aooond foot, ia groat r than neoo sary nd th 
some UMGCUlOQ ry 1 v at ent 1a thor tor in() ud d. I 0 DO 

lind th t thio o pnoity is rc t r th 11 be roquir by 

the oompletelJ devolopod 81 tem or c DO t:- or Co ~ bu 

on tho oth r hand, tht ntir o p oity 1 1 suit d to t 

roquiro onta of th oompl t :q develop a • 0 r, t 

flu a designed for bo ddi ton of ore 14 

a441t1on 1 nt • hi prort 0 ' 0 in 1 

• 
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onaed tho design so that for its present aapnoity tho rntio 

ot width to d pth ia greator than would be d1otata4 by 

eoonomlo ana bydraulio oonaideratione. Some lumber ould be 
paved by the substitution or o. desi n whioh 61d not provide 
tor these additional unnooesoary side boards and a still 

Brestor saving would be ·aooompliehed by the narrower benoh 
with oonsequont decreased exonvntion. hfter carefully con-
sidering these oonditione. ! w oonvinoed that :.120,000 i 

a fair figuro to be subtraotod !rom tha reproduotion ooat, 

and 0108,000 from tho re9roduotion oost leas depreciation, in 

oraer to properly allow tor their etfeot. 

For tbo completed proJeot roquirod by La ~  

Lomon Grove and Spring Valloy Irrigation Diatriot, the south 
Forz Foeder wi tb 1 ta present 11rn1 tetl oaprJ oi ty iil be useful 

only until Pletohor Reservoir is completed - !or e poriod ot 
· two years, r will ~~  It must then be aompletel1 rebuilt, 

on11 the benoh on tho hillside remaining useful. For this 

reason in valuing this feeder tor purposes or ealo to the 
Dietriot aa a portion ot ita proposed complete eyst ~  th 
reproduction ooat loss dopreoiation 1nolude4 in appon41x B 
should bo ro uoad pproxirn toly · 19,000. 

anr lons and hi h tro tlea still r main on 

the main flume lino, lthough tbo. Company hna r pl o d 1 11 r 

treotloe at Sand o , Bouth ork and Choool t 0 e t 

modorn siphons. Thea ro lning tre tle b oon·· 
idar d mo4orn nd, oono quentJ.7, om ot their produo on 

oo t leoa depr ot t1on 
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obnoleooeno<h I om willing to admit that theso etruoturoa 

havo value so long as they portorm the work roqnired of them, 

but whoro their ooot oxoeeda that ot .another typ& ot otruoture 
.moro astistaotory and loeo dif.f1o.ult to maintain o.rul oporate• 

oortainly their value ohould be d.epreoiated by tll.o differenoo 
. 

in ·Ooat, and evon more. From all available information, and 

a .tter o. pereonal inspection of those treotlea, I am or the 

opinion that thoy should be tho oubjeot of a reduot1on of 

~  1n tho reproauotion ooat leas deproo1ntion given 1n 

Appendix B. In oonuid.orlng the figure fl)r roproduotion less 

d"epreoiatio·n given in Appendix B. tho followina- reduot1ons 

should be made: 

Reproduction oout leas depreciation of 
struotureo •. from .. 'tl)pend i.x B -------------- $1.136,983 

Rotluot1on beoauae or unn,eooooar;v 
dosign of flumo due to 
provision for enlargeme,nt ------ ~  

Reduotion beoaune of abort use 
by Diutriot or prooont 
oapno1t.1 of south Pork Feeder --

Reduction beaause or obsolete 
trestle oonatruotion --.. --------

19,000 

10.000 

Hemainins roproduotion oost leao depreoi -
tion -------------------------------------

137,000 . ~  

9SY,9S3 

It 1a also ot interest to aonsider om o! the 

fundnmentBl. oond1 tiona whioh g<?Vernod in tho prep ration or 
my oat1mate ·of the reproauatlon ooet of pbJ' 1oal .otruoture 

• 
on the syate • 1 am not unmindful ot 'h tao.t that tb oourt 

. 
hav, in oondemn tion proooa -tnga, r q 1 4 tb t lu b 

au ot th exoot aat . ·Of !rtJ tin 1o o 11 tl - ton. t 
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am or the opinion, ho ever, that nuoh prooodure would not in 
this oaoo lead to a tair vnlue beoause prioes are now ~
17 high. On the other hnnd, ! thillk it unfair to ueo pre-war 
prioea, tor inatanoo thoao prevailing in ~  booauae pr1oea 
ere lower nt that time than thoy ill probably ever be &ffain. 

My dea1ro is to arrive at values such aa will appl7 to the 
~ after its uoquia1tion by the Distr1ot. ~  ncar as osn 

be dotorrn1ned, the ~ ~~  ~  ooat or all mntoriale pur-
abased by Cuynmnoa r.ater Company sinoo 1913 hna 1noreaaed as 
tollows (coat for 1913 taken aa unit): 

1913 ~ 1.oo 
1914 -------------- 1.18 1916 -------------- 1.32 1916 ---------- ---- 1.44 
1917 ~ 1.64 
1918 ~ 1.90 

Tho prioe of unskilled lobor bas inoreseed as tollows: 

1913 -------------- 1.oo 1914 -------------- 1.125 1915 -------------- 1.125 
1916 -------------- 1.250 1917 -------------- 1.375 
1918 ------------ - - 1.600 

The .Prioo of skilled l obor hn 1noro sed as followa: 

1918 -------------- 1.ooo 
1914 -------------- l.036 1915 -------------- 1.0821 
1916 -------------- 1.1321 1917 ------- - - - ---- 1.2143 
1918 -------------- 1.3107 

Finall1• an effort han been rnado to u a unit prioeo hioh r 
opprox1matel:r nn o.vorago ot thoao prev ilia· or th ps t .rive 
yenr • Th quant1t1 a us d nnd the ol noi iontione r those 
whioh re greod upon b7 onRinoor ropr o ntin L 
Lemon Grove na pr1n V lloy Irr1 ion D1 triot, Cuy 
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Water Oompony nnd the s tato Railroad Commission of Cnl1forn1n 
• 

during a prooe&dintt bofore the State nuilroad Cornmisoion, 
with oertain inor moditiontions mnde after peraonal examin-
ation and with oertain additions to oover new oonatruction. 
tntereat during oonetruotion haa not been inoludod. The 

~  or a derinito ~  for thio itom woula be 
di!fioult. exoopt, possibly, !or now oonatruotion auoh ao 

Murray Dam, for whioh tho period of oonotruotion ia defin· 

itely known. In n later seotion an errort will be made to 
allow !or this item. ·rt will slao bo noted tbnt overhand 

is not allowed for Murray nem. The fiffUre givon io aotual 
ooat whiob inoludeo engineering and oontingenoiea. 

I have given ·no consideration to the oos t of 
La Meaa Dam, whioh hno boon aubmergod by th oonstruotion of 
. urray Dam and whiab, boing now obsoleto, adds no value to 
tho systom to be acquired b7 the D1etriot. This deoiaion 
retors ainply to the value of the Cuyamaoa ~  Company's 
systom for salo purposos and should in no pr Judioe rate 
prooeedings in whioh tho CU1amaoa ~  r Company may bo 

justi!iod in reoeivtn(f om romunoration to r imburoe 1-t ... ror 
obsolete struoturea whioh hav boen r plao d by ~  on 

I 

in an effort to eaintain n4equate a rvioo. 
' atar Righta, any ~  aontlioting theori 

hnvo been adv nooa tor etermining th 
The Suprema oourt o! th Unit "t t 

v lu or 
b d 01 

, but no rul 

t r ri!'Ooht • 

hat 

h v lu muot b 

defin to 
llowed for uoh rl b 

4 t rm1n1 th Y u , d in prnotio 1 

• 
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oaee, as in this one, valueo have been fixod by more or leas 
arbitrar.1 methods as diotated by ~  attar woiffhing 
available and rolevnnt evidenoe. 

The value aa fixod by sales or water rights of 
like oharooter ia relevant. Unfortunately evidonoe of suoh 
sales is in this oase meager. Mr. Chas. H. Lee, Civil and 
_ydraulio ~  of Lo3 Angeleo, has made a oareful com-

pilation of water right valuee ae detormined by aalo prioes 
of stook in mutual water oompaniea of Southern California. Aa 
these stooke inalude an obligation upon tho part of the aom-
pany to doliver water to the owner's lando, l.r. Lee has, from 
the gross sale value of the stook, oompilod what he terma the 
gross wator right value. By deduoting from tho gross water 
right value the ooat of orka neoeeaary to deliver water to 
the lands, Mr. Lee baa deduced a net ster right valuo. Re 
has turther divided theoe righta into three ala a a: (1) exolu-
sively ~  (2) oitrus and diversifiod oropaa (3) ~

fied orops, no oitrus. Tn makin comparisons it should be 
noted that the water supply for Ln ~  Lemon Grovo and 

. ... 
Spring Valley Irrig tion Distriot will ovontuslly be largely 
devoted to tho irrigation of ~  oropa and domestio uaea. 
lthough other orops will olao be produoed. 

The following a ta as introduoed by r. ! j e 

ss App ndix B in hi testimony in t ~ tter ot "prin Voll y 

.w tor Company va. ~ and County or san Franoisoo, h d 
botoro tho Uastor in Ch no r,y, • • r1 ht, April 5, 1916. 

Listing the oo p ni a or oh ol n order 
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of gross water right valuo, the i'ollowing is obtained: 
1. ~ Citrus. per u.t . 

Lugonia .. a tor co. ---------------- '!'t2, 100 

san Antonio wat r co.------------- 1,950 
~  Water co. ----------------- lt600 

Del Monte Irrigation co. --------- 1,360 
~  water co. --------------- 1,250 
Gage Oanal Oo. ------------------- 1,250 
Redlands ~  co. --------------- 1,060 
San Dimas Irrigation co. --------- 876 

Avorage ---------------- ~  
2. Oitruo and Divoraif1e4 crops. 

Alta ·utual Water Co. ------------ ~  

Thermal Bolt ·ater oo. ~ 1,000 
Escondido :utual .ater co. ------- 960 
Rivorsid ~  co. --------------
Santa Ana ValloJ Irrigation co. --
Oalifornin Domoatio ater oo. ----
South S1d Improvomont co. -------
too tlietoa Di toh co. -------------

750 

760 

500 

210 

209 

Irri ation co. or Pomona ---------· · 208 
vera ~ ~ ~ ~ 620 

3. »1v ra1t1 d Cropa. No Citruo. 
Banning ater Co. ~~~~ ~ ~~ ~~~ ~ $ 612 

~  t t co. ~ ~ ~ ~~ ·~ 360 
stout Ditoh oo. . 176 ------------------

oltenai Ditob oo. ---·----------- 176 

$163,000 

151,000 

116,000 

106,000 

96,600 

96,600 

01,300 

67,700 

vl09 ,GOO 

77,400 

77.400 

73,500 

58,000 

8,000 

38,700 

16,200 

161200 

16,100 

47, 00 

7 00 

2?. 00 

13, 00 

l • 00 



- . 

--
- . 

--

- -, 

- -

... .-. -- --
._. .. _ _.._ 

--- .,., 

• 

Arro1o 

WALTER LEROY HUSER 
CIVIL I!NQINEilA 

Ditoh co. ~ ~ ~ ~ 

Imperial ~  co. IlO• 6 
_..., ______ .. _ 

Puonte tend & Water co. 
____ _. .. _____ 

Imporial Water Co. lo. l ~ ~

Little Le.ke Irrigation Co. -- ... ~

Average ~ .. - ... ._ .. oi!P ......... ~  .... 

per u.r. por ru. B. d. 

80 .. 6,200 

. 72 6,570 . 

45 3,480 

43 3,330 

25 1,930 

~ 175 1\ 13,600 ..., 
lf 

Generalizing the dnta at h9nd, 5roae water right 

values in oitrua oulture in Southorn California rango from ~  

to $2,100 per miner's inoh, averaging 1,417. 

For oitrua culture oo::.lbinod with diversified 

oropa, values rru1ge from $ 210 to $1,000, and averages v620 

per miner's inoh. 
For di verei tied orops r1i th no oi true. tho. values 

rnnge from ~  to ~  por miner's inah, and ~  176 • 

From the data at hand, it would ~  therofore, 

that grooe ater right v luoa in ~  California a re hi best 
in oitrua oulturo and lowest in diversified orop ~  in-

oluding altalfn, deoi uous !rui te, grain and vo ... ctabl!)B •. , Vo.luoo 

for the oombination of thB two lie bot een tho o ~ 

Express d aa ratios, the averago for citrus oul· 

turo is 2.3 timoo th t for oitruo oulturo oombined with div r-

sifift orops, ud a timos thnt tor div rsifi 

of oitrua. 

rops o olu 1v 

ro ult 

A 1 ilar naly 1 of n t 

o follow ' 

-6 -

t r ri ht v u 
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1. Exolusively Citrua. por ~  

Lugonie. ator Oo. ----------------- · ~  996 

San Antonio .ater Co. ------------ - 1,846 
nol Monte Irrigation Oo. ---------- 1,173 

Temesoal water Co. ----------------

Gage Canal Oo. ---------------- ----
Redlands Water Co. --------- - ------

900 

960 

677 

San Dimna Irrigation co. ---------- 665 

Average --------------------------- $1,172 
2. Oitrus and Diversified Crops. 

Santa Ana ~  Co. ---------- $ 563 

lta Mutual ater co. -------------
Thorroal Belt Water co. ------------
Riverside water Co. ---------------
toe Niotos Ditoh co. --------------
South Side tnprovement Co. --------

560 

550 

190 

171 

37 

California Domeetio ator co. ----- llega.tive 

Irrigation Co. of ?omona ---------- Nogativo 
Average ~  last 2) -------- 344 

per m.g.d. 

164,000 

142,800 

90,900 

69,600 

73.600 

52,400 

51,500 

90,700 

._. 43,600 

42,500 

42.500 

14,700 

13.200 

2,860 

!tetjative 

negative 

26,500 
. 

Following re sale values, or values whtoh have 
been aotually nwarded, in Southern Cnl1torn1a, in coat inatnnoea 

for domestic use, ho ever: 
. 

"._3, 500 por min r• s inoh fix d by Jud·g Conroy or 
Sierra Mndre herA w ter s tnkon !rom t he Bnld n 
Ranob !or the use of the ~ • 

. 2,600 p r inor' o inoh s llin prioo at 'aClay 
Rnnoho in 1902. 

2,800 por miner'u inoh llins prio ~ . 
ngele t r Company. 
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2,000 por min r'u inoh value fixed by Calif-
ornia Railroad Commisaion. in the matter of the pet-
ition or the Citr of Glendale to have veluationo ~  
of oertain wator systems within the oity • 

The 01 ty of Lou ;'.ngeloa has oonatruotod 1 ta 
nque4uot :rrol!l owons Vn.lley and hno thua brought in 
a ater oupply nt nn aatunl oost in exoees of ~  
per miner's inoh." 

Moat or the values bore disoussod are for tho region of toe 

nffelos. Riversido and San Bernardino Oountiee. In San Diego 

County the water supply 1a even mor limited. Here the 

development of agrioultural land is limited by the ultimate 

available water supply •• any nares of otherwise valuable 

land must, so far as we know today, romein unirrigated and, 
, 

therefore, of small value beoaueo no water supply will be 

available for them. Under theso oiroumotanoea, oonaidor the 

oaae of one marl owning land a without wator anc\ n aeoond own-

~ water rights. The applioation of wator to tho lando will 

at onoo rently onhantlo the value of the lands. lto.turally, 

the owner of the 1ater rights oan to a oonaiderablo extent 

oommand tbie enhanoed valuo sinoe his rights are in demand, 

in fnot, aotual competition for them exists. It will require 
. 

an expenditure for works to deliver this t tor to tho lands, 

but aoldom an expenditure equal to th · enhnnoed value of tho 

land • For this oon ition tho differanoe may be oonsidored a 

moaaure of the value of the wnt r ri hto .for th ole purpoao 

or irrigation, a valu hioh the l nd o n r 111 illin' ly 

meet, in oddition to tho ooot of .hydr ulio orKo, in ordor to 

develop hie lando. his mothod 1 p rtioul rly app io ble tor 

rogions her irrigation 1 th ol uu to htoh t 

• I -61-
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While I have also oona14ere4 this line ot evi-

unwilling to 

b7 other m thol • .. 



. . 
. ~ ~·  'tbe:re remains . total open oapital ~  

of . 137,133.44, making the total investment ,in paris of. th · . .. . . . 
s.Jatem neaesoa17 and useful to the Distrio'b , 9621363.67 • 
. ' . 

· · ~  the method a o.t Tabl · XI 'ot the Railroad co · is ion's 

~  aD4 ·using the same rata or interest aa fair, Table 
. . . " 

16 was prepared, but to thia should be a44e4 anma expend 4 tor . . . 
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1910, ben it 
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h 1 n, in D oisio 



. ' 
(Letter of. April 2, .1919, to w. L. Huber, Appen41s: 0) sbowiDS 

the total aotual· investment to date and also the total with 
. 

interest allowanoe at 8" oompoundod annWillJ', BiTing a total· 
. 

of ~  an4 interest amounting-to 1,438,840.68. !hi 
. - . 

statement ··aontaina oenain . mnor 1 tema tor Boulder Ore·ek, 
. . 

Poverty auloh and Bl Capitan neservoira, none of whioli wou1d . . . 
In t his reapaot it ia sub3eot 

· to the revision 1D84e 1n tho tables prepar 4 at my di:reotioD 

thia ezhibit beoauae, although tb& ~  olaim tor oom-
.... . . . 

pouD4··1ntereat 1187 z!ot be w1 thout some foudat:lon. 1 ther this, . . . 
· or tho 41aauaa1on next ·preoe41ng, 1ea4a to the · oons14erat1on· . . 

1 • . 
ot a tigure Cat least . 1,421,000 i.t inte·reat be not oompounded) 
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• Alverson. · The . following quo-

. 
"Oristnal Conatruotion 

8ohe4ule "F" -
o·t o r k • 

• 
~  main line and Branohea: 

Gra41n& an4 tunne1 oontraot · 
!Uimela ani! grading · . . Miaoellaneous aonatruotion 
nae ooziatruot1oa 
Boa4 aooount :. · 
Telephone aoDBtruotion 

· CUJuaaa D 
aa,amaoa Reservoir Laud 
D1Yeri1DB D 
Bight of wq for t111111a and pipe 
Pipe Line ~  

~ Site La eaa o, 

69,006.03 
681802.71 
76,939.30 
41,22.2.46 

490,690.57 
7,228.05 
1,286.16 

60,694.? 
76,908.00 
61,476.69 

212,093.65 
52.'140.00 
13,200.00 

1,19l.l88. 22 
. ~  



CIVIL IENGINIIER 

~  
14,071.71 

23.25 
9,044.61 
8,112.97 
2,820.02 

80.70 
?,24i.88 

. 27.600.00 

Total added ooat . 166,338.49 
SUH fO!AL lt367,526.71 

Ooat of Risht of _,, llumea & Pipes. 
. ' . In Sohedule "J" the ooat of right ot waJB for the flume end pipe linea is given as $212,093.65. This is from tho worn statement of L. p. Doolittle, Seoratar,r t_or the Flue Oompan.J tor several years. · ·. 

I' 

I have no memorandum tbat would throw light on the matter, exoept the statement mad b7 aomo ot th 
oftioers of ·the ~  t the time the pipe line 
from end ot :nume to Cit7 ot San ~  was oonstruote4. 
~  ooat ot risht of WBJ for- the . pipe lin a an .. expanae item and in the nature of a hold-up. but that it better be pa14 than' delar the oompletion ot th 
work. At that time a oons14erabl portion or the pro-posed pipe line waa on privata ground. hioh has sino 
been mad publ1o ~  

ur • . Al.Yerlon al o mentions raising ~  nom in tho wintor 
. 

ot 1894·6 at ~ ooat ot 3t400f raising Div rtin Dam 1911-12 
. 

t of 9,970. A the reoor4 
that there aro oth r 1 to ' 



~ ~ ~ . 
roqh. ~ tho available figures of h1atonoal ooat are 

. . 
tai·r valu ··o: these propariie for sal to La eaa, · Lel!loD . . 
: ~  .and .SpriDg Valle7 Irrigation Dia.triot, r wish to 

. . 
, · ~  the taot ·that I am. arriving ~  a value ~  sale . . . . 

purpoeea ~  and tor sale to this partioular Distrlot. 
That a !a1r value ~  oonde1DD8t1on or purohaee is not neo-. . 
eaeanl.7 tho Btl!Do as fair value for rate pu.rpoa a is well 

. -
~  (Willoox v. . 

19, 
• 

ed 382, deo14e4 Jan. 4, 1V09)a (Omaha 

• 

. 
b111tJ of 



WALTER LEROY HUBER 
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to the OompaQJ, it must be oone14er 4 that other 
favorably looated oould mor easily oarr1 suoh 

. burden ana that, in the not tar 41 tant futur , a demand for 
ter suppl7 for do tio 

a·onsumptioD will be de ana that for th1a us veu highez---------
I am also not un• 

mindtul ot the taot that. tor oonditioJlD o! operation ana 
4eman4 upon the existing partially oomplot d 4evelopmont, the 
BJ&tem has, for several year past, beon valueless as a 

. 
revenue produoer. Whil this oon ition depr o1 t s ita 
value to a oona14erabl extont, its potential value muet be 
ooDS14ere4. After oaretull7 oonsidering all of these aon-

. 
ditione, together with hiatorioal oost, eattmat 4 reprodua-

lesa depr oia.-
t . r right Talu , and 

I find that th fair valu of 
ater OOJDPBDl' list d in ~ pp ndi 

repor,, together with lands an 
. . 

1,440,000 for purpose 
Irri tion 

t ms A pr ~  .. 'JI 

tnotlon ar 



multiple arohe4 r 

ita ot Fletoher Rea ~ have been 
at ooa. The • oontemplate a 

Dam ot San D1egu1 to utual ater · 

Fift,r arohas. ,aoh 
·apann!'nS $n op ning of .24 feet bet een oentera ot buttresses, 

nda, giv a total length of 1,200 
built by the Diatriot, th plana 

or, 
ter Company, by the st te Bail-
aome moditioationa will b 

ot 
not 1no1u4 • oonstruotion 
plans oul4 requi 55,000 

.. 
oa and 10,660 oubio 

I eat1 
tJpe, f otor, 

I 



ite to be .f'avorabl 

itne from Boulder Creak to paaa water, &Yen 
to Jlotaher R aervoir. Probabl.J' no aonduit 

will ·b aatia!aotorJ for this purpose exoept a tunnel of 
.la:rse h7draulio ~  For tbia tuntJel, wbioh must . be . 

. . ~ ~  teet long, I eattmat the ooat to be ao 
In a441tion to, the oonduit. a 

Again. the data for estimating the oost o:l' . this 
. 

~  tbe expenditures neoeaaaey to 
tore 17,106 aore .feet ot ter at Fletaher Reservoir site 

Pletobe:r Be enotr ·- .. · ~ $675,000 
· · J'eeae:r aoudui t :rom :Boulder Creek --·-- 78,000 

DiTertins Dam at Read of Oonduit ------ 26,000 

. 
The intor.mation oonaernin.g Oonejoa Dam site i 

' 

eagre. .lo borings or other e%Plorat1ona or th s1 t " 

haYe been mo4e aa4 the topograph1o up of ·the dam ai te. whioh 

r. Post. form rl.7 
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WALTER LEROY HUBER 
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arohed r intoroed oonor 't dam oan be built at the present 
time at this sit , barring unforeseen foundation 41tt1oUlt1ea, 

• anti te er baaed upon another 
It should b notod that even tor this 11mite4 

• 
~  o paoit7, a dam th maximum height ot 96 l et 111 b 

requirea. 

Rebuilding South Fork Fe der to aupplJ 31 sea-
will, aooord-

ing to m7 estimates, ooat 15,000. 
!he total estimate ot ~ future d velop-

. 
ater Companr's B7&t m is, therefore: 

Fletoher Reservoir and Feeder .Conduit --- 778,000 
OoneJo Reservoir ----------------------- 100,000 Rebuilding South ork Foedor to 31 aeo. 

ft. oapaoit,. ~ 15,000 
Total --------------- 893.000 

. The oompl teneas ot. tho ayotem of ~  oon-
atruotod b7 ~  41atr1ot varies in different instanoe , 
beiug largel7 a matter of poliq determined by the direotors. 
In aom diatrtota water ia supplied to the bigbeot point of .. 

t 4 7 

a ller 4 
D4o 

ot auoh an 
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ater Oomp ~ is ao untortaaatel7 loo ted with 
0 • • 

tQ some of the higher ~  ot the . Diatriat th t 

• 

Aa previously explain 4, pumping plant muat 
be installed t Groe mont ~  Murr Rill) Ros rvoir 

• 
and a main leading from it aoroaa tho high lao4a forming 
the northern part of the Diatriot. A aonduit must also b 

along the s eetwater 
point near the oast boundar,y of the 

Dlatriot, ·Whare a pumping plant must be oonatruoted with 
maina leading to the high lands southeast of t. Rel1 and 
to. other-high areas south ot the point where this gravit.J . 
main ·ontera the Diatriot. A graYit7 lin shoUld also extend 
from thia point to the Spring Vallo7 Di 'triat with ~ 

• 
oapable of '. auppl71ng thi ~ are in the south rn portion 
of the Diatriot. I haY propared appro2imate egttmat of 
these _. pr1no1pal laterals and pumping plants, but I isb to 
note that aotual BUrTeJS of tbeir looationa ar not v 11-. 
abl ,· heno rq ea 1matea are ppztoximat onl7. also sh 

ar 
.. ' 

It it hould b th 

--.... UD4 r tb Dia riot 
. to th 

ant t im 1 o 
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from a atud7 ot oondi tiona on the ground. Will serve present . , 
' purposes and will sate tor guiding the Direotora, aa w 11 

~ the State Department a·t Engineering, in present oonaider-. 
tion of the Diatriot' pro le • It ahould be noted, ho . . 

eYer. that theoe p rtiaular estimate re ~  The,r 
are aa tollo a: 

~ plant .at .Grossmont {formerly Hurr$J 
Hill) Baa rvoir, t ol pipe 11na to aummit in northern rea of Dlstriot, equalizing reservoir, and oonorete linea through 
remainder ot this area ~ 26,000 . . 

Conduit from Sw etwat r !restl to astern 
edge ot Diatriot, approximatel7 3 mile --- 86,000 

.PUmping plant near oastern edge· of D1atr1at, 
steel pipe line north rl7 th r from 3800 
teet, and at el pi»• lin southarlr 

·theretro 6600 teat-----------------------· 16.000 
~  line from pump1J18 plant, next pre-
oeding, to a ttlement of Spring Valle7 
and thenoa aoutberl7 along st edge of 
Spring Vallo7 with oert in branoh ------- 126,000 

88 r.r ------- 261,000 
!his estimate 1nolu4e only such o lea a 

throughout th 
""' . 

ot o 



by .the D1atr1ot, of poaaiblo ~ 41 

xistiJ18 cura J8t Dl ---------

B98t000 

Oonatruotion of pump an4 lateral neo saar,r 
to ttord general ervio in D1atr1ot ------ 261,000 

I 

Total ezpen41ture .for Compl ~ Devolope4 
Di tr1ot exalua1Ye of mall r lat ral --------- 2,684,000 

If uoh prooedur be tolerate! by those lan4 
whose lands are remota fro exi ting s rvioe or oan o.Dl.7 

be roaohed b1' pumping BJ&t ma. th purohase ~ 01J7amaa &JIItem 
• 

I ould suppl7 an important ar w1 thin the Diatriot and th oon-

00 ~  s. 

;rat em, 

to th following oon-

• 
to 

ao t r 
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~ tullJ developed, and providing it be thon ~
gated to oontinu this outside uervioe, it ould .be 
neoeaa r.r to eek additional emergeno7 ater 
aupplie fro the grouaa watere o! san Diego RiYer. 
Supplies auffioient to meet auoh em rgenoiea exist. 

The oil ia fertil and .ausoeptible of irrigation. 
Tho probable amount ot ater need 4 for ito irriga-
tion h a been ell determined to average 1.0 aor 
toot per aore per anuum. All atudiea ot tho supplJ 
ot water required have been ·mndo on this basis. Ho 
serious problems of drainage will riee in th 
Distriot as proposed. 

Tbe Di triot's irrigation system, as propo ed, is 
teas:lbltf o i'ar as governed by engineering oondi-
~  • . · 

The value of the ter, ater rights, aana1a, reser-
voirs, reservoir sites, and irrigation works to be 
aoquired, or eventuall7 doveloped, by the Di trio 

· is: 

· Cblamaoa S7atem ~Huture .Davelopment, . CUJ mao S7atem ---
~~ ~  to. -------•------

-

1,440,000 
893,000 
251,000 

.. 
2,684,000 

In addition to tho above, the Diatriot no has 
bonded indebtedness of 66,000. Ita gross are 1 
14.794 aorea. 
In order to prortde w1 t1i the requirem nta of th 
statute that the bonded indebtednee ot the Di trlot 
shall not exoeed 6 of the total Yalu or the lands 
inoluded, t r, ator .righta, and irrigation or , 
·the land value should be oqual to, or gr ter tban, 

1.766,666.67 (diaoount on bonds not tOken into 
aooout). · '· 

Reap attulq submit 4, 

w. ~ 
Civil Engine r • 

• 
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0 Btm•O PRO AR!A 0 ~  SQ. UI. 'fRIBU!'ABY 

Sum 

260 250 
213 213 
192 :'. 192 

311 465 
666 1228 

1980 2064 
869 880 
242 242 
354 354 
386 386 
221 221 
184 104 
lll lll 

0 0 
67 70 

16'1 3067 
866 6206 

1890 1666 
893 1030 
738 876 
192 li2 ' 
164 154 
207 207 
184 1.34' 
108 .10& . 

98 . . 92 
68 68 

Re oh1DI 
Bel e4 DiTertins ove•oa Dam 

. 
197 141 
148 92 

53 18 

35 3 
0 o. 
0 0 
0 0 

21 0 
379 292 
636 386 

. 394 221 
331 184 
114 74 

4 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
~ 164 

818 207 
811 134 

• lOi '10 
49 18 

0 0 

0 
0 
0 
0 
0 
0 

8 
826 ao 
31 
sa 
0 

• 

RWI•Ott 
Rxo1u1Ye 

of 
C&!!!O& 

109 
. 121 

1'7, 

462 
1228 
2054 
880 
242 

62 
0 
0 
0 

37 
0 

70 

3067 
6206 
1166 
1030 

876 
li2 

0 
0 

.0 
S& 
'' 68· 



In 
Flume Sum 4 • 

92800 374 93174 
14700· 0 14700 

9410 0 9410 
3530 940 •4470 

570 1340 1910 14 . 660 674 . 29 381 S60 
0 242 242 
0 360 360 

503 30'1 610 
182 318 460 
530 228 758 

2480 389 2819 
3680 116 5696 
2930 290 5220 • 

2890 178 8063 
2140 306 2445 
472 376 847 

0 621 621 
0 0 410 410 

0 374 37 
(} 0. 0 338 338 

0. 285 286 
166 106 260 • 

279 281 
1090 1175 • 1270 6810 

946 946 
476 476 
371 3'11 
826 626 . 
621 681 
481 481 
,33 468 
810 886 
18 ,01 

(oont1nue4). 

Released 
Ctg'&maOa 

W410 
2420 
96i 

0 
0 
0 
0 

123 
270 

7 
0 
0 

0 
0 
0 
0 
0 

43 
504 
51' 
630 
376 
187 
87 
66 . 

661 
0 
0 
6 

323 
662 
713 
881 
469 
168 

0 

. 
Reaoliiq 
1>1ven1ng 

Dam 

9410 
2420 
959 

0 
0 
0 
0 

77 
202 

0 
0 
0 

0 
0 
0 
0 
0 

11 
396 
402 
Z74 
285 
132 

6 

18 
527 

0 
0 

18 
245 
516 
666 

20 
867 
120 

0 

• 

• 

Run•6ll' 
BxolueiTe 

ot 
cuzamaoa 

83764 
12280 

84151 
4470 
1910 

674 
560 
166 
148 
610 
460 
758 

28li 
3696 
3220 
3068 
2445 
836 
126 

8 
0 

61 
158 
26 

263 
648 

5810 
9 
4-68 
126 
10 
5 



(390) 
c 28J , 

(490 
(O) 

(1990) 
1 ... -__ J 1 · ~· -. · ,.! -: 
; - • , 1"' ~  •. -.." • C480l ·.: C1450l ··~~·· · ~~·: ·:~ C1o2o1 : ·~ · C770l {2660) .. ,,;!1160) t' -;. (3383) : · .. · (2700) ·~~ ' (898) ,. -!. (867) 

(220) - :~ . (760) ' .. ' (372) ~·: :. (250) . .. (189) '·:-. (68) .. (446) · . (lOBO) "<.··- (536) . ·· (350) .·. (250) ~: (49) (1163) ·;·, .C2B2) ... r, •; (388) · .. ·, 0 (324). '.' (112) -.; (0) 
~ 1 1 • ~ , .,. ' • - • • ; r • -:_ 

' (334) ' J (:1.007) ·. ~·: - ('410) ~ .·.;·!: (163) ·~ ·: .(11) 
(16) . . -(21) -. (460) (986) . ·,·'· (450) :' .(108) 
31 . 229 . 546 . 310 ·. 49 ~ .11 . 369 1661 ° ~ 116 . I 163 ' 137 o 8 629 t 2782 1744 . - 687 2121 .. 498 • . 

0 29 187 ~ ' . 2174 ' 654 . -- 416 ·~ -- . 510, 
,. 

' 
. . - .. • 

f 

1n parentheeea estimated b7 Ch11a ·~ .lf. Lee, Brdrsulio ~  



!able 6. 

DIS'l'RIBU!IOll 01' Rtm·OJ'B IB!O CUYAi4ACA B!SERVOIR 
Quantities in Aore Feet. 

. total Winter' 81iiiiier • Run-Ott Run• Off Bun• Ott 
3161 2411 ,,0 .. 

10762 10297 465 
. ~  2206 1918 288 
• 1896-V? 4199 4011 188 
~ 1897-gs 797 797 0 

~  555 655 0 1899-00 260 815 47 
3031 2756 276 • 

2361 2117 234 
· .. 

2516 1586 931 492 468 u 6879 5888 1481 
1906•06 13064 l09t2 2112 ·1906-07 8942 6V02 2040 

~ 3264 2578 686 1908-09 7179 6894 285 1909-10 5134 4773 361 
2794 2664 130 . . 3994 2406 1688 

• 2841 2400 441 
2257 2017 uo 8768 647'1 3291 . ... 

1916-16 16786 ~  793 li16-17 . 3619 . 2482 1097 ·1917-18 8283 2983 350 



!able 7 • 

. ~  OF RtJI-OPl FROM ARF.A TRIBUTARY TO DIVERTING DAJI 
EXCLUSIVE OF OUYAMACA RESERVOIR 

. Quantitios in Aore Feet. 
• 

total wfnte:r SuiiiD r Sea&OD Run•Off Run-ott Eun-o.tt 
18i3-9' 
1894-96 29940 28630 1410 . 
1895•96· . 6363 5486 878 1896-97 11599 11124 576 0 18i7-98 2447 2447 0 1898-99 . 

909 530 379 1899-00 · 610 200 410 
1100-01= 4087 3347 740 1901-oJr 4058 2996 . 1062 1902;..03 8376 4126 ~ ·1903•04 638 526 112 1904-05 22036 15448 . 6688 

; 

1905-06 32327 22624 9'103 1906-07 32132 19966 12176 1907-08 11446 8869 2576 1908-09 19295 14671 4624 1909•10 13661 11456 . 2206 
19lo-U 8345 6544 1801 1911-12 9640 . 2326 7314 1912-13 6322 4138 118 1918-14 13048 10945 2099 1914-16 40685 19661 21034 . 
1916-16 118578 104861 7727 1916•17 18030 . 11558 6'77 1917-18 8888 7181 1667 



• 

Table 8. 

DIROO RIVER. 

tAvailable lor nlveraion Winter suiier 

5823 262 5689 262 
327 266 61 266' 61 2182 2046 86 2046 06 206 206 0 206 0 0 0 0 0 0 0 0 0 0 0 
652 536 116 536 116 426 314 111 314 111 3000 . 1478 1622 1478 1522 0 0 0 0 0 10750 . 7550 3200 6611 3200 

17786 12680 6155 5998 4220 12487 '1850 4637 6372 . 3782 M81 1901 630 1901 530 2787 21ZB 649 2188 . 649 
2660 2224 436 2224 436 
2660 2086 674 2086 674 8088 489 1644 489 15'4 1216 812 403 812 403 8467 . 2169 298 2169 298 &ft81 6061 M28 5061 - 8422 

(41467) (460001 (4467) (5800) (8600! (3440) (2400 (1040! ruool (1040 (3260.) (2SOO) (960 {2800 (960) 

Plum token to b 31 a o. t • 
1680 or t • . 

in parentbea 
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Tabl 10. 

CA BESERVOIR • 
. 

I r D t e :r l L !umme·r Croa <Sz-oaa Ba1n Bvapora- !let to B Erap. Inohea t1on (In.) !noliea Peei Rain I no be• 
. 
1894-ee 34.4 24.0 +10.4 •.87 8.6 4 •• 0 ...z5.4 

15.2 u.o - a.a -.7 z.a 44.0 -40.2 -3.36 25.2 24.0 + 1.2 +.10 6.3 44.0 •37.7 -3.16 19.2 24.p - 4.8 -.40 4.8 44.0 -39.2 -3.26 ,.. 
·, 15.9 24.0 8.1 -.67 4.0 44.0 -40.0 -3.33 -.. 17.4 24.0 6.6 -.55 4.3 44.0 -39.7 -3.30 

... -... 
~ 

. 190Q-Ol . 26.9 24.0 + 1.9 •.16 6.4 44.0 -37.6 -3.14 ., ~ 

01•02 21.6 24.0 - 2.4 -.20 5.4 44.0 -38.6 -3.22 . 02.;..05 21.9 24.0 - 2.1 . -.18 6.4 44.0 -38.6 -3.22 03-04 ' 14.0 24.0 -10.0 -.83 3.5 44.0 ~  -3.37 . 
34.8 04-05 24.0 -+10.8 · •.90 8.7 44.0 -35.3 -2.94 

. 05·0·6 . 83.8 24.0 + 9.8 +.82 8.4 44.0 -36.6 ~  06-0'l 26.9 24.0 + 2.9 •.24 6.7 44.0 -37.3 -3.10 . . 
07-08 18.4 24.0 - 6.6 -.46 4.6 44.0 -39.4 . -3.28 • 

08-09 27. 24.0 + 3.4 •.28 6.8 . 44.0 -87.2 -3.10 09•10 ... 20.2 24-.o - 3.8 -.32 5.0 44.0 -39.0 ~ • 

10-11 19.4 24.0 - 4.6 -.38 4.8 44.0 -39.2 -3.26 ·. 11-12 19.2 u.o - 4.8 -.40 4.8 44t.O -39.2 -3.26 12-13 18.7 24.0 - 5.3 -.44 4.6 44.0 -3V.4 -3.28 13-14 21.2 24.0 - 2.8 -.23 6.3 44.0 -38.7 ~  14-15 38.8 24.0 ... 9.8 •.82 8.4 44.0 -35.6 -2.96 
15-16 84.4 24.0 •10.4 •.87 8.6· 44.0 -35.6 ~  

~  28.8 M.O - 0.2 -.oa 6.0 44.0 -aa.o -3.16 17-18 17.7 24.0 - 6.3 -.52 4.4 4 .o -39.6 ;.3.80 

t 11 1n rea rvo1r urfao • 
• 

" riae ." " " 

• 



!able 11. 

H!! EVAPORAfiOB LOSSES ~ ~  BEB!RVOIJ • 
• 

i I D ~ summer Groaa droaa . llet LOBI BY a,. Rain EYap. 
I no , •• ~ Inohea. Inohea !no1iea· 

24.0 - 6.3 - .52 2.9 44.0 •41.1 - u.o -16.0 -1.33 1.3 44.0 -42.7 -3.66 u.o - 8.9 - .74 2.6 44.0 •41.6 -3.46 24.0 -15.7 -1.81 l.Z 44.0 -42.7 -3.65 24.0 -16.0 -1.33 1.3 «.o . -42.7 -3.65 24.0 . -16.0 - .26 1.6 44.0 -42.6 -3.54 
24.0 - 9.8 - .82 2.3 44.0 -41•7 -3.47 24.0 -14.9 -1.24 1.5 44.0 •42.5 -3.54 24.0 -10.1 - .84 2.3 44.0 -41.7 -3.47 24.0 -17.9 -1.49 1.0 44.0 -48.0 -3.68 .. 
2,.0 - z.o - .25 5.4 44.0 -40.6 -5.38 

82.6 u.o - 1.4 - .12 3.7 44.0 -40.3 -3.36 20.9 24.0 - 8.1 .26 3.4 44.0 -40.6 -3.38 • -12.9 24.0 -11.1 - .98 2.1 u.o -41.9 -8.48 14.1 24.0 - 9.9 - .82 2.3 44.0 -41.7 -3.47 14.6 24.0 - 9.6 - .79 2.4 44.0 -41.6 -3.46 • 
10-11 13.7 24.0 -10.8 - .86 2.2 44.0 -41.8 -3.48 11•18 .15.4 u.o - 8.6 - .72 2.6 44.0 -41.5 -3.46 ·~ 18-18 8.8 24.0 -16.2 -1.2& 1.4 44.0 -42.6 -3.66 18•14 15.4 24.0 - 8.6 - .72 2.6 44.0 -.&1.5 -3.46 .. 14-11 22.0 24.0 - 2.0 - .17 3.6 44.0 -40.4 -3.36 
U•ll 21.'8 24.0 - 2.2 - .18 3.6 44.0 -40.4 -3.56 lS-17 13.9 84.0 •10.1 - .84 2.3 44.0 -41.7 -3.47 17-18 18.0 u.o -1s.o -1.00 1.9 4,.0 -42.1 -8.51 

tau noS. aurt o • 

.. 



fable 12. 

~ ! u m m • ·r 
droae Groaa 

ap. ·. Rain ap. 
Inohea tnohea Inohea 

- 8,6 - .'12 2. 42.0 ~  -a.ao 
22 •. 0 -16.0 -1.25 1.2 42.0 -40.8 -8.40 
22.0 · - 8.8 - .73 2.4 . 42.0 -Si.6 -z.zo ae.o -16.4 -1.36 1.0 42.0 -41.0 -3.42 
22.0 -16.0 -1.83 1.0 42.0 ~  0 . -3.42 
22.0 -l6e3 -1.28 1.2 42.0 -40,8 -3.40 

190D-01 22.0 -10.3 - .86 2.1 42.0 -a9,9 -3.32 
01•02' 22.0 -16.1 -1.26 . 1.2 42.0 -40.8 -3.40 
02•08 ' 22.0 - e.g - ,74 2.3 . 42.0 -3i.'l -3.31 
03-04 22.0 -17.1 -1.48 0.9 42.0 -41.1 -3.43 
04-06 22.0 - 6.8 - .48 2.8 42.0 -39.2 -3.86 

22.0 .- 6.4 - .46 2.9 42.0 -39.1 -3.26 ae.o -10.0 - ,83 2. 1 42.0 -39.9 -3.32 aa.o -12.3 -1.02 1.7 42.0 -40.3 -3.35 
22.0 -10.5 - .as 2.1 42.0 -39.9 -3.32 
22.0. -u.o - .92 2.0 42.0 -40.0 -3.33 

. 
~ lo-ll 82.0 - 8,6 ~ .72 2.4 42.0 -3i.6 -3.80 

11-18 22.0 - 9.9 - .sa 2.1 ·42.0 •3i.9 - .32 
. 12-18 aa.o .-16.1 -1.34r 1.0 42.0 -41.0 -S.42 - 12,0 -10,3 - .86 2.1 42.0 -39.9 -3.82 

- 22.0 - 3.3 - .28 3,3 42.0 -38.7 -3.23 

u.o - 7.1 - .69 2.'1 42.0 -39.3 - .2 aa.o - 9. - ·' 2.3 2.0 -89.7 -3 81 aa.o -1&.9 -1.88 1.1 42.0 -.a.v --.a.40 



• • 

, 

• -.. • • 
c: • • 4 • 

• • • 
• .. • t • r • 

• 
I • .. .. • 

• • • - • - • • -• r ' . ;.. • • .. • • 

- • -· 
• . . 

• • • -.. • 
""1 ... • • 

• 
I • • 

-··--·-----·· 
• •. 

• 



·. 

•• 

APPEliDIX "B" 

ESTIMATE OF REPRODUCTION 

COST LRSS DEPRECIATION 
-. ..... - - ... ~ 

COYAMACA SYSTEM 

• 



• 

DIVISION D!lBE S'!S!U . 
STRUCTURE . . ALL 

REPRODUCTION COST 

I tT!W 
. NO. ITEM 

1 . COTJ·ECUO 

SSIOI' SYSf . . 
'DlSfRI»lJ!IOB SYB 

lephcme Linea 
~  

W"•aD· !O!ALS - PHISIO.AL 

S!RUC!ORES 

4et.erre4 ma1Dtenano 
160,000 

I 
QUANTITY I 

• 
.. 
~ ~ UNIT COST 

REPROD, I REPROC. 
COST I WITH O V. RHCAD 

I 
/22,826 

, I 

1.053,6981,211,64 

523,00S 
I 683,161 
ll 

~ • A 
·· :·~ •• 7 

20,98., 20,98 
I 

I I I 
l, 720,6091.960.66, 

• 

• 

B-1 WALT£R LEROY HUBER 
CIVIL II:NQINI:tR 

DEPRECIATION RE,.RODUCTION 

AGE ! PROD• 
I N ABLE 

YfiS. I Ll FE 
1 TOTAL 

ANNUAL : C!;:PRIECtATION . ~ 

• 

998 17,0111 122,tt8 
. . 
~ &12,49 699,1&& . 

18,400 ' 440,0 
239 966i! S,Ol 

20,98 

• 9,694 ~  • 

l.,136,981 

L 



.. 

rrBo 

DIVlSJON OO!of'CN 
SfRUCI1JRE 

ITKN 
NO. 

IO 

no•ooo 

- ~~ :  G\' 11 

~~ 

~ 

I.L E W on 'W' "u..' .1..1. 

~ ~  C02.l. 

REPRODUCTION COST 

ITEM I QUANTITY ! 
L : ~ I 

1 Cu.J• woa le•nolr 

DlYert.J.Dc 0. j 

I 
I 

Statbn . 
' j I 

• D tOtA18 - COLLECtiO 
stBtEU ' 

j 

n\.11J. 

~~  • 20a 1• a eo ' <?e· 

nu&J. coeJ. 

~  

so· ~ so'a9 
•rn 

· ~  ES 
1 
' ' . 

~ ~ r·srr •e 
\ss•ase 1 

coaJ. 
Ulo bUOo· 

; 

N<.l :. •• at r •Hl ~ 
UrbHOO' 

.:IT I UNITCOST 
~  • 

COST II REPROD. 
WITH OYC:AHI:AD 

----,--·- --
1 

• 67,609 ; 66.247 I! ' • . 
50,Ul l I 57,626 ,; 

• • l I 14,106 16,220 l I 

• 
I I IJ 

I 122,826 1 140,093 !l 

·-

· ~  'eu · ~~· et\e •sse•· 

~~ .......... .-.. ~ · 

~ 

a•{oo ~~ · ~  
I 

I •oe:; : ·~ ~ 

oaa 

~  
OboM£CIY.LIO 

J.OJ.Yr 

D ~  tOLl. 

JJ-I 

ro•as.\ 
2•c:r 

e 

B-2 
WALTER LEROY HUBER 

CIVIl. ~ :  

DEPRECIATION 

AGE I PROD• 
IN AQLE I 

YftS, LIFE 
-·-1 

0 , 

. 
• 

ANNUAL 

2'16 

71 

646 

99S 

TOTAL 
DEPRECIATION 

7,451 

2,129 

: 7 ,SlO 

. 1'1 ,.cl93 

REPRODUCTIO 

TOTAL 

• 

' 68,791 

! 
65,49'1 

ll 122,998 



STR 
NO. 

DlVISION 
STRUCTURE 

ITEM 
NO. 

• 

onvtAJ.rJ.A 

I::SEbHOOnC.LI0'-1 C02.l 

COtJ'C!IO: 
CVDKACA .USBRJOD. 

REPRODUCTION COST 

ITEM QUANTITY -1 UNIT : UNITCOST 

. 

CIJI!l. 
h£bUOO' 

REPRO C. 
COST 

~ .... , .. 
WOE ~  

~  .liOs-1 

B-s 

DEPRECIATION 

B-1 

WALTER LEROY HUBER 
CIVIL t:NQINUA 

AGE PROD· I TOTAL I REPROO. I IN ABLE ANNUAl. DEPRECIATION TOTAL WITtt U V I! H .. EAD yn• LIFE 1 
----·-·1 

1 . ~ 
1 ; aws.lili'& 2760 jcu.Yd. : .ta l 1.100 

~ · • Jkrth 1690 : • · .s& l 1,ose 
• • •oli4 Rook I 60 " ; s.oo 1 150 

ln tnnoh I 1740 ! • . .90 ! 1,846 
nt I 11691 I • i .EO i 6,84.6 

16008 . " . • 76 11.266 
DT& ; ~ ., .15 a,a66 
2M !CU..Yde I Se60 1 889 

I • I I I 1 i I' toW.S i i ~ 
1
1ze.2so ao.m 12 , l I ao.1n 

! I - ! I I! I I . I 

1 . WetaatlOil- lirtb I 1700 ·Cu.Yd. I • .a I 680 '182 az : ! '182 
20 : • i a.oo 60 es u ' 1 i a 

- .arLII. .. ~ : • 221 i • ; .2& 6& 1 sa sz : : 1 I . aa 27 1 
• l s.so 86 110 u I I no 

800 · Sq.rt. I .10 80 l 92 :S2 o • .a . UBK 1 50.oo a ! 26 1 s ! ao 1 1 ! s 11 21 .12 cu.Yd. 1 12.00 ' 150 I 112 o : ao . ~ 112 sm Lba. 1 .os aa : " 1 o ! so o.22 · HBK ! u.oo 1 12 u ' o ' ao 10 " hctwood : o.ao • i eo,oo 1
1 

18 , 21 o 1 so 
U ' J0lk • IJ"on : 1 f J.et, : 4e00 ' I 4 0 at) I o I 

I fOULS ' ! I 1 .215 l l,S97 ~ ~  l I s ll l,IM 
I I I ! II • l 'I I 

I 



aTR 
NO. 

• 

• 

•s ~  
~ 

l 
2 

8 

l 
2 
a 

6 

J 

• 

•• 
CN•].:·' . 

u 

~  
SA20 cn•A,t:r• 

• '?I'\ : 

•t!o 
•J 
•.\e 

·-· 

I 

I .1. E 0111.1. ( niAt.l.CI 

~  C02.L 

~ ~ : - · ··: ~ :::: : :: ~  

REPRODUCTION COSr 

ITEM I QUANTITY UNIT I UNITCOST 

---- - --··-1 

BR -
I M••at.iOD - clay 32 Cue Yd. .so 
Bvbbl• •a.aney u " 12.60 I 

Sl.& I( M.OO I 

1600 Sq.rt. .os 
1 , lot 116.00 f 

1 ' each 650.00 
1 II ?.QO Roach o.P.lll bridge o&.6S UIUl oo.oo . 

45 lba. .o7 
• I O'U.LS • ' 

~ earth '13 Cu. Yd. • 50 l • I lbabb.t. ~ he' 'Per dreaaed 220 13.60 I 

Pad.Jut. 1&• t.bS ok ass Sq. Ft. .76 
154.0 • .06 

Cut.-oU walla a rowth rubble 200 Cu. Yd. s.oo 1 
6 tl 1.2.50 

- varth 283 " ·50 !rencb1rJc- looae rook · 121 .. . 
leOO 

eir -roach redwood 1.03 118!4 • 
10· Rn-.lecl aa 1 noh • 

Go.oo I 
2.00 

• 

lYl 

I 

OS 
rro 
~  

~  "' ''"ll'l' 
: ~  

REPROD. I REPROD. 
COST : ~ ~~ 

4.26 
·le4o&9 

80 
115 
660 

1 
232 

s -
2,681 ! s.s2o 

87 a 
2,970 s.415 

299 M4 
71 88 

1.,600 1.640 
76 81 

142 1M 
121 • 139 

82 71 
2 2 

6,S85 6.193 

I 
ll 

ll 

II 

II 

' 

I 

; 

• 

, :J 
2S 
2S 
~ 

:iS 
- --

AGE 
IN 

\'AS. 

32 

:52 
12 
S2 
32 
S2 
S2 
S2 
S2 

2 
2 

ft) J 

~ :  ~  

B-4 

DEPRECIATION 

PROB· 

c•"•r r .. ~ :  

MVrJ.Etf rE"OA HOBEB 

WALTER L£ROY HUBER 
CIVIL tNQINI:'&:ft 

I ADLE 
LIFE 

ANNUAL TOTAL I DEPRECIATION TOTAL 

li , a.a2o . II 

43 
a,,l& • . j SQ I • ' 88 I 1.,840 

I 
I 8 

I l 164 • 

II 
1S9 so S I 5 66 

!I • :so ' 0 2 

:s 6 II 6,188 
\ 



' 

I.L 

DIVISION CO''!Cil 
STRUCfURE 

#'fft9& 

1 

tonLS 

on 
on 

UGjf 

•• 
• 

• 

• 

.. 
l 

f2 ~· · ~ 

• 

• 

v 
c .. . 

• ............ 4e-' 

~  ~  

~ ~  ~  

I 2 urea . 
: 5,000 Cu. Yd. 
' 6,061 . • 

1,000 • 
. 115 ft 

• 

·1 n'-11.1 co•u. 1 
I I 

.. 

1oo.oo1 
.66 1 

I 

1.26 
• s.oo . 

3.00 

,, 

s•eg.\ 

COJJJ 
~ :  

200 I 
a,260 1 
1,616 I :s,ooo 

M6 : 
I I ~  

1 each 2000.oo: 2,500 
. • 

eu.Yd. a.ool 9 
1 " 13.00 13 . 

~  0.5 teM ' 50.00 25 
• cu.Yd. I 12.60 26 

167 Ln.r.t : .26 189 ,'13 • I .20 96 
1 lot, I s.oo s ~ 
1 each I 26.00 26 l 

led . 105 Ln.Jt,. l .26 26 : 
iD ; 

"r·H 

~  

2!0 
~  
8,'112 
~  

891 

18,526 

2.875 

10 
16 
29 
29 

217 
109 

6 
29 
29 

s 

YtH1nYr OEbH E:CfY J..IOll" 
.LOJ..Yt 

1 

~  

I.: "< 

60 &1 

32 50 0 
S2 60 0 
32 60 0 
S2 50 0 
lS 26 9 
13 20 6 
u : 20 0 
15 20 1 s 20 ' 2 

B-& 

' ! 

' 

• . 
• 
• 

l 

I 

WA LTE R LERO Y HUBER 
CIVIL l NQ IN!E" 

2,626 14,000 

1.840 1,03& 

8 • 10 5 
19 11 
~ n 

llS UK 
'Tl S8 

' 2 
22 1 



T" 
' \ 

-
' . P. 

r: 

• 

~ ·-. 
• l jt':' u.; : :; 

f ..; ~ 

• 

II 
-"'11• rq • "" ~·ct 

~ ... ,, I ~ ~ ~~  4 . :• 

.. - ~  r-

~ · : · 1:2. 
I 

l ~ • • C·{} I ·r·' . ... 
.• _, • r..t\ . ' !'\. 

·• 

·~ ~ : ... : :: ~ :~ ·~· ·--· .• ••-

.......... , ... su ~ !l • .., .... ., 
T 
0 
t; 
~ 
0 

;, ~ ,,J;.. .,..JlQ '"' ~ c .... • .Q ' ··~ ~  CrO :-.: 0 
'T .... .,"! . ' nn . 0 

i? 2l 

I -· ... 

• 

... . - _....._. .... _ 
t .1 E.., on vt.1J.IJ A i 

~ ~ ~  COi:!J. 

DlVISlON CNJ.U:!II 
STRUCTURE 

REPRODUCTION COST 

ITEM QUANTilY 
I 

~  I I •- • 

1 

ro.w.s 

.!O!WJ· . 

2U.? 

.. 
I 

S&28 
600 

,62 

I • 

.o 

• 
• 
I 

I nl-HJ. COitJ. 

UNIT UNIT COST 

---1 l 

~  
.. oh 

JI.Lil. J't,. 
eaoh 

I 

a.oo 
.2& 
.60 

l • 

8.00 
.25 

I 
' I 

r-· 

COil4 
~  

REPROD, 
COST 

1.860 
8&1 
260 

rse 

I • 

I REPROD, 
W ITH OVIR HitAD 

I 

2.262 
888 
287 

a.0&7 1 a,61& 

21S ~ 
116 l.SS 

a29 I 178 

1 ' •«llll ,oo.oo 400 f.GO 

1 each · 160.0d . ( 

1'12 150 !. 
I I I 

1 each 100.00 100 ! U6 
I 

CBIODI HOUSB 1 .. ob 160.od 160 . 1'12 
I 

lOADS fO 1Wi8,CarrAOB.BrC. 1 lo\ 100.00 100 115 
et.o.) . I 

. ' 

AGE 
IN ....... 

l6 
12 
12 

~ : 
!' II , 
ll S2 
I 

...... 

OEbHECfVJ.I0'-1 

2 

B-8 

DEPRECIATION 

J.Ol.Yr 

WALTE:R LE:ROY HUBE:R 
CIVIL £NQ1Ntt,_ 

REPRODUCTION 

PROB· 
ABLE 
LIFE 

ANNUAL TOTAL 
DEPRECIATION TOTAL 

26 
26 
2& 

: 26 
; 25 
I 

~  

90 
19 
12 

lftl 

10 : 
. & 

1& : 

11 1 

1.160 

''' U8 

1.962 

18 u 
llC li 

ao n 

. 

612 
149 

1.&61 

18'1 
101 

288 

~ 

~ 16 ! 15 & fl ~ .8f 

~ ~ 36 a , lOS II 10 

~ 16 85 6 I 
' ' II 

tB 

~ '12 ' l! U& 
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r TCO r ~~ 

·1 ......... ~ ~ 

a•2ra 

~  lll-111 

DIVISION COLI ·ECtlO 
STRUCTURE 

REPRODUCTION COST 

ITEM IT EN 
I NO. QUANTITY I 

. ----------------------------! I 

I 

• l 

Odtlet 
IJ'Olog' eel Apparatu.e ' ' 

10 . hnoe aroand I•bt r 

11 VeDM u'oand. BuildS !WI I 

' 

. 
10 toTAL-
u1c-. RESERvom 

• 

B-1 

DEPR ECIATION 

WALTER LEROY HUBER 
CIVIL I:NQINCC .. 

TOTAL I I . I I I REPROD I R£PROO AGE: I PROB· TOTAL 
UNIT UNIT COST I COST • W IT H ~  ' " 1 ABLE ' ANNUAL I DEPRECIATION 

~ ~ · . LIFE 
. - - 1 ! -. ----·-- - - -- -----. 

• 
' I l ~ I I 

I r 

2a,2ao 1 S0,199 ' • ~  . 
I 

1,215 1,397 I 1 • s l,IM 
2,887 ' 

. 
3,S20 

1 
!,SZO 

5,385 1 6,19S . 
3 6 8,188 ' . ~ • . 111 128 I G 86 n ' I 

. 
I 

182 209 

I 
' 10 ~  1T8 

141S?l j 16,526 I 1&28 14,000 . 
2,875 51 18,0 l,OSS 2,600 . 

12 4.'18 . . 17 I 268 { 20:5 
I 

; I 3,057 . s,s1s I 1,1 I 1962 1,55a 
!29 , 378 • 16 I 110 ' 288 l I I 

' . .ao ' 460 u I 4.20 to I 

I . 
1.00 1'12 

I 

6 '15 97 I . I 

lOQ I 115 I s I 105 10 
160 ' . 172 i 5 ' 7-i 98 j I 

f 

100 115 I i 115 I 

I ~ . . 

I 57,609 G81 2-i7 ~ 276 '146& I! 58,791 . 

... • 
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• 

Dl/\12IOY1 

DIVISION COL'S!IO: 
STRUCTURE 

ITJ[N 
NO. 

I J. E .-c 

ITEM 

. - . ....... 

• 

0f'W_,.1UA l nl-11J. rlt.41 &. CODJ. COitJ. I MI1H ~~  
~  ~  

• 
~  coa.L 

• 
REPRODUCTION COST 

QUANTITY ~ UNIT ~ I COST WITH QV&MHI:AD 
REPROO. I REPROD. 

--1---- ' 1----·--

. &•oa. Solid rook 488 eu.Yd. s.oo ~  I 1.684 
. 

1 
I 
I 

1.00 1 • Dl•· p-W.te 966 • 955 I 1,098 I 

l I " a.oo 36,660 40,894 j 

394 " u.oo 4,3S4 t 4,9M I 
I 

56.00 
I 

6 ~ rodlloo4 ! o.ss UB!t S7 ' 's ~ 
' . 

Board 1 each s.oo 6 6 
X 121 Jrt I Sled pee 1 " . e.oo :I 9 ! 

Iron laMer 1 n 
~ 9 1 

I 

ao" z ad' C•l• O&te" Stand 
I 1 . ) 
• •x u• •• • : • " 1 . ) !OCO.OQ a,ooo I s.,oo il 

•••• • " " • 2 r . ) 
rar fwlble Bq ; 1030 . cu.td. 1.15 1,802 2,012 I 

t I 

SW..Plpe Dowell Pln• ; 600 : lba. .10 60 ; 69 I 
I 
I 

I 
I 

7,235 &1,318 ~ 
! 

l each . 2()()(). ()() 2,ooo I ~  I r 

1 : aa.oh : 6.00 6 ., 
I 

1 ' 8f1Ch ' 160.00 150 1'12 I 
I 

· ao.<J 60 ! I CHICDLt liOU3E 1 • ea.ch : 69 
I • I 

1 eaoh i so.oO so l 68 I 

... i. . 

01 • I 

.t.KP 
IM 

~ 

AGE 
IH 

• 

• 

: ~ ~  

B-8 

OEPR.ECIATION 

Cllltr ~  

MYr J.Ctl fCYOA Hn 

WALTER LEROY HUBER 
CIVIL I:NQINEER 

REtaR9DUCTION ' 

PROB· 1 TOTAL 
AbL£ 1 ANNUAL ~  -· 

YR •• ' LIFE 11---·---------! ----- -

:so : ; 1 • I 
I 

30 I 1,098 
:so ; 40,8 

• I 4,964 6 ' 
3 so -( S9 
s so 1 5 
1 10 1 8 
9 · 100 1 ' 8 

9 100 
. sts II 3,105 . 

I 

8 I' 2.072 I' ,! 6 69 H 

. 
~  ~ 5S,966 • 

so ' 60 46 l•SS: ~ 920 
I 

l2 25 I ' 
30 !6 ~ 14? ll 25 

. 
59 II 

. 
30 ' 35 2i -10 

so ; !5 2l 50 11 8 

. , .. . 'i:_..,. ______ _ 
·· ~ ....... 
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• 
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..l OO 'W' ... . J.I.U, nHI J. n ... u. c oaJ. 

t!V 1 

on 

~  

e · 

- ·or·n .") 'o.! 

coaL 
~  

t:o 

n-... u 

. J' .\5 

! 

~· . 24"') ... ~ 

~ ~  .. O 
~  

' e\..· .. 
~ HC 

~ ~  
~ 

'- rs I 

~ 40 I 

411'.': " ... . 
~  ~ 

.... . 

•. -. 

S'' L: 
' • _ .......- --,.' ~ -.,. _c!- __._._. !t'- t-• Ill# - ' i 

~ 

....... nvr 

••• 

OEbWlCIVJ.IOM 
J.OLYr 

Jj, ' ' ~  -. 
~ ... --:·: J 1 ~ -,f: -"' ~  ••• ;.. . : ·~ .. ~ nw' --w= ..... ~ +'! w:;; - lh _ ni = :e:zu ... ~ ..... ::!"k£. •• ~·· ___ ) .. :· :: ~  iL __ , .•:e:ao::::: -« *C::Z ... ::::ll,L.> Wf!ISS?»C "''E" = ===u IIIII 

8TA 
NO. 

~ ~ coaJ. 

DIVISION 
CQU,EC'fiOB · 

5TRUCI1JRE ~ -· .. 

I ITI!W 
NO. 

atiJ.-B 

REPRODUCTION COST 

ITEM 

• Poat,a 

h wi re 

G -
t.b1ok,plutered 

- - n .n......a..L 

n X 18" 

.' 

! QUANTITY I UNIT 

!. -- 1-

• 

I 
, 
I 

I 

I • 
I 
I 

I 

I 

' t I • • 

6.24 : m.n.rt 
I 1M , each • 

0.5 u I 
I 393 r LD.Ft,. 

0.6 I lJBU I 

I l 
I 

I I . 
s Cu. Yd. 
6 1 • • 

I 460 I sq.n. 
.u · rmu j. 

61 i • 
• I . ' 

11 ~  
1 
1 eaoh 
2 .. • I 

I I 

40 I Cu.JdJ 
180 ! Sq.PtJ 

l 
• os 

' I 

I 
I 
I 

REP ROO, I REPROD. UNIT COST COST WITH O V "R .. EAD 

- -·· -- -- , __ 
I 
~ 

.60 . 
10.00 .oo· 

• 
55.00. 

I 
I 

~ 
12.60 zs • I 
67.001 7o.og 

.10 

.16 
t 2.1 1. . 

2.00' .2s 
I 

• 
GO. 

l 
I 

50 
92 1 
5 1 24: 

271 
I 

1981 
I 
' . 

6 
G3 

158 
9 

ss ' 
11 
l 
2 
3 

1 
I 

279 • l 
I 
I 

I 
sol 
451 

125 

6 
2 

8 

I 

57 
lOG 

6 
28 
31 

228 

321 

1M 

~ ~ ~ 

"'.;2 C rl\1 ( ~  ... CI: 

YrJ.Etf ftWOl Hn 

WALTER LEROY HUBER B-9 
CIVIL E:NCINt:E:R 

DEPRECIATION ~ ~ 

L II S& OEPRilCI .. TIOI'f 

AGE PROB· TOTAL II I N A B LE I ANNUAL TOTAL DEPRECIATION 
I T R S . LIFE -- , __ ----

10 1 2& ' I 2 23 j I • 10 1 25 • ' o&2 
10 l • 

26 I 2 I 4 - I 10 1 25 . 
I 

1 I 11 I 17 
10 I 26 : • 

1 I 12 19 
I I I I .8 so II 1S8 : ' 

!I I • 

~ s : ~  8 I 48 II 2n I I 

H .. 
I 

II l I 1 II 1· 

~  '.' ~ . ...-... 
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DIVISlON 
STRUCTURE 

aTIU4 
NO. 

CQTJ"l'fiO ... 

ITEM 

~ 

c:oaJ. 

REPRODUCTION COST 

QUANTITY f 

.. 

ns-\u .. 

UNIT 

. .. 
n\.l!tJ. coei 

• 

I UNIT COST 

UH ~  

~ ~  

REPROO. I REPROOo 
COST WITH ~  

______ , _____ _ , l 
. --

• 4'7,285 M,318 uaa I 

t ... a ...... ~ l l 2.000 2,300 . • • 
outhauea . . 

6 "1 • ' 

160 1'72 
; I I . . . • Ch1GDa &u.a . ( I 60 ! 69 • ' I ' 

60 1 
. I I 0 . 

Corral I ' 58 I I 
198 228 

I • 
Boulder Cr11Jc lfeu.Stat,1on 2'19 0 !21 I I 

I • 
I ' j I I 

Dlt.cb below Dea I , 125 ' 144 ' ' 
I ' • 
I 0 

11 Que I 8 9 

! 60,111 : 57,626 
• 

T<nAL - DIVEktllll Da\!( . 

li 
' j 
' I , 
J 
~ 
I 

I 
i . ~ 

'l 
j 

1 
j 
I 
I 

I 

tH 
YN• . 

I 

I 

. 

• 

• 
' j 

I ., 
I 

t 

I 
I 
I 

' 
' 

0 

VMHnYr OEbl ~  
.1.0J..vr 

OEbMECI" ~  

B-10 WALTCR LCROY HU B ER 
CIVIL ~ : :  

DEPRECIATION 

PROD· 
AB1.E 
LIFC 

I 

0 

TOTAL 
ANNUAL ' DEPRECIATION 

0 ' 352 !1 
46 1,seo 11 

• 
0 s 
5 141 1: 

' . 
2 ; 

I 69 ll 
2 ' 

: I • 

8 
' I 

0 

8 • 
48 ~ I 

I 
0 I 

l -
0 i -

I I 

'll ! 2,129 II 

TOTAL 

53e966 

920 

26 

10 

8 

us 
2?3 

1M 

9 

16,697 



• JO ltfi ~·  · ~ :  

DIVISION 
STRUCTURE 

ITI:N 
NO. 

~ : 

ITEM . 

' 
• 

• 

dnva.ut.t.A 

coa.t 

' 

REPRODUCTION COST 

QUANTITY 
• 

- - - 1 

1 

I JT'T . :>l.f!SC ~ 
' 

•" .. . --' I c . 
· ~~ ~ ' = ~ ~ ~~ 

,q 

•• 
. i • 

- . • J•: - •: .• 

S'l" I . 
"'-:.. ~ ~ .,. ~ - I . I \ 4 ·" t l 

SS& 
~ ~ 

• 
1?2 ! . 

' ~ i ea • 
' 

~ . 
OO l J.\!; ~ • 

J l 
) 

! 
~ 

n "'u. nl.4u. co a.1. CQiU. 
~  

.\T ~ 

~·  ... I 
' - - ., 

0 I 

' • 
9 I 

. ' . ~ 
i. 'S I 

i 
ftl t .\I I 'I • . 
~ I 

--TO 

.I 
' ~ ~  n aa-'faA 

~ ~ ... 

_, . 

-
,.:-9 I ~ 

S.\.2 

~  . ·-• 
' ea ' ]'0 

' . -. 
' . -. ·-

Ji.\ . SQ 

11 WALTER LEROY HUBER 
CIVIL tNOINtER 

DEPRECIATION 

REPRO D. 
WITH ~  

UNIT I UNIT COST I REPROD. 
I COST -- __ ._ ____ _ 

8,600. 3,600 ! '·025 

150. l&J i 112 

AGE 
IN 

YR • • 

PROD• 
ABLE 
LIFE 

18 · 40 

16 I 40 

. 

ANNUAL. 

100 

" 

TOTAL 
DEPRECIAT,ON 

1.au 
n 

TOTAL 

z.u 
81 



DIVISION 
STRUCTURE 8UJilARY 

• ~  

:~ 
' "-•Q 

.. 

REPRODUCTION COST 

~

I EO'" I 

~ n"u. coaJ. I 

. rJ·)' 

~ 
HEl. l$00" 

' 

f' 

• 

B-12 

DEPRECIATION 

,, 

r t .\T9 

WALTER LEROY HU BER 
CIVIL ~ 

~  

L.US DEPR .. CIATION 

ITEM 1 · ITEM QUANTITY UNIT UNIT COST I REPROD. I REPAOD. I ~ ~  ~ ~· I ~  I TOTAL U TOTAL NO. I COST WITH O VERH EAD VAS. LlFE ~  
,. I ~ i '- ---1 II ~ ~ 

. . 
I ' I I • I 

• I . 
1,005,198 1,156.874 I 28.925 l 6CM,600 8&1.268 I ' ! I I I I . 

851 ! - I I . South _.ork heder I I 24,226 27,858 3,S10 24.488 I 
I l I I • 

I 
, I • . 
I • . 

120 I uppq LiM 9,47Z 10,893 . • 718 10,1'15 . 
I I 

• I l l ' D!.toh ! ! . 1'1 U.1 111 1 • I I I I 

I • I I • . . • OEALS- tBAHSUISSIOH 
' I 

'1,05S,88ll l,211,882 I : so.on : 512.536 i ~  :1 

I • i I I _ I I • I I I ' nanoe-
I I : I i II I • ! " 160.000 

9,SU 



DIVISION 
5fRUCfURUAISMDSIOJ.e 

' 

(.'t 

~  

1:SEbHOCOC.LIO!.I1 coa.L 

REPRODUCTION COST 

0 l 

n"'u. CO<!l. COBJ. 
\! li:btiOO' 

\ 

@ 

I II'IUoH 1\l[U,.Ii:YO 
lf£bli00° 

.. 

. 

I" 

I 
f 

OEbHECI'I J.IOVI 

Jl • j¢ 

B-U 

DEPRECIATION 

~~· ~ ~ 

v ~  

WAL T£R LEROY HUB ER 
CaVIL tNOINI:tR 

REPRODUCTION 

ITEM I ITEM QUANTITY UNlT UNIT COST RECPORSOTD. I . AEPROD. I ~  I ~~·  ANNUAL I ~~~~  
NO. I WITH ... vcn .. EAD Yn& o LIFE . o---

• ,_

0 I ' 1----·1-----, . 0 II • ''" :j 
TOTAL 

' ' . 
I 

68.6 acrea I 10.00 586 , 67, 614 

1 ' Earth • 148 ~ .oo I 374 I 

l09742 1 " • 
~  .ao 

I 662 " 
I 2.60 I ~  a CO.:ontad UMel r 

14896 n !eOO I 44,685 I 

I I 
Q'Ul.S I . i ~  154,397 !i !I l!K,S9'1 I • I 

I 
• 

LL.1 I 15 ' I s.oo ! 2._746 ~ l II ~  ' 9 l Cu.Yd. I 
I 

; 1782., J UBll ' so.oo I 1oo,944 : 1 ' Jlou;b· redvoocl ' 122.,005 !O i 40 s,o7& 92,250 30,'186 t 
2 ~  I ~  II i 60.00 2,013 · 2,.316 sl 40 68 1T4 2,141 
a ~ Bowrh ~  ! 19.0 " i 60.00 1,14.0 I 1.,:511 2 r 40 31 66 1,246 

1694..8 , a I 70.00 j ~  128,381 so .&() s .no I 96 .aoo I S2,081 I 12.0 . • • 10.00 I MO • 966 2 40 24 48 918 
' I 34.0 ' • 1o.oo • 2,.300 ~  3 co 68 I 204 2 5U . . ' o.« " I 60.00 26 . !0 30 . 40 1 I 22 8 t 

It I a! 65 : 2G.O I O 56.00 1,430 : l,M5 30 166 1,480 
I 0.016 610 : 686 . 40 16 I 60 628 34-,000 ' each I "· I . zg.9 1I1.F a.oo 1 319 1 S87 10 I 1'1 22 216 161 

16.0 " I uo I 138 ej • • I a.oo 11 8 1 66 'IS 
511.82 ° 

,. 
J a.oo 4.,095 4,'109 1 1 11 211 . 1,939 2,770 

8609.6 S,r. I 4.00 84.,4!9 891 6CK . " 8 ,,950 . 11,802 19,802 
I oo.o I 4.00 l,GOO , 1,840 2 8 0 230 460 1,380 

770.3 " I '·00 ~  3 MS I 1 ! 8 1 "s r 4.43 3 100 
I . 

' ' . : 12,489 1212.214 270,672 1 111,161 ,, I I 



IJ.E W on ... ~  

UEbUOOOCJ.IOiolt C02.L 

DIVISION D••SWI88IO 

., rJ Y • 

• ,. • :t: •• ••"'J 

., . 
• 

~ TO•OQ 

niAtJ. m-1u.coeJ. C02J. 
~  

nm B.DIIB - seo.#l, DS.y·.D, to !anal 
. 
STRUCTURE 

' 

REPRODUCTION COST 

IT liM 
NO. ITEM 

1 t JIO•ifi 0. P1u • 
" • • • • .. • .. 

Pi era 

· G!L'YD. JLOD 

.te Lift 

e1 P ipe 

!O!AJJI 
' 

JIIGBIA.Y BRIDGES 
I HOup o. lfiie 
• I 
I • ..,.....,"'.ft 

SAD BODS 
04 

QUANTITY 

! ~··· : a.so 
I &.I&V i 
I 82.80 

6.10 
I 10 • 

1f 

• 2880! I . 

• 1 1 I . 

I 1231 I 

' . I • 
I I 

l . I ! I I 

l a.& I 
j I I 

l I 
I 

.& 
I 
I 

I ~ 

UNIT UNIT COST REPRO D. 
COST 

JIBII, li&.OQ 16 ,277j • &I•OQ 1261 • ~  311: 
" 5&.00 1,77&1 
" I ~  i 88&1 

euYa ~  12&: 
" I ~  

I 
I 
l 19.1871 

Lnii s.e& 22.a9ol 
I I I I • I I I 

60aOO 222! 
lb8 1 .06 l l 
IIBKI ~  1021 

lb• l .06 4 
·eaoh so.H =I Oul'4 u. 
LDrt z.o · r I 

7991 
I . 

JABM 60.0 2161 

I 
I i 

l 

JIBJI I 60.00 460 1 

I I 

7o.oJ I 

MBtl ; 421 

MU .. « Ar lt .. tt'U:I 
~  

REP ROD. 
WITH OYI!R .. II:AO 

~ ~ 

!5, .,,, 

g l 

6 
& 

9201 

24 

&1"' 
I 

481 

I 

..... 
~ 

~ I ~  

t 

~ ~ I 
vor£ 1 YHMnvr 
~  

D£bUECIY J.IOH 
.lOJ.Vr 

~ 

B-14 

DEPRECIATION 

ClAir ~  

~ rtt:IOA HllBEaf 

WALTER LEROY HUBER 
CIVIL ~  

TOTAL. 
AGE I PROB· 

IN ABLE 
YAS, LIFE 

TOTAL. 
ANNUAL. I DEPRECIATION 

80 ' 4() : 468 ! : ~ 4,180 , 1 40 : 4 l 110 
S• 40 
2 40 
1 1 40 . 

80 40 

I 6&1 ', l4,462 li 'I,N& 1 
I • &j 40 i 644 . • s. 2lf 22,&80 
' 

80 40 ! ·M 
80 40 \ I 1 - l , . 40 ! s : 12 106 

I '1 4 4 4C) i I 
' I 

" ! 40 I 2 ! ' & . 
4 40 l 2 I 6 I 

I l 81 I 160 11 610 ; I 

11 1 40 ·i 6 I IS II 1& I 
I 

' ! 

ao l 40 · : I 11 ! 888 11 12 

30 r 40 i 1 l 16 11 1 
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sa so 
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• 

ftAJBJIISSIO. 

.\O• 

·o 
eo·oo 

· ~ eo·o 

nHU. I rii.1r.i. coal 

~· 

CO t' !. 
UP.bUO D' 

'ollll .. ,/)1\ •'IJI< I.YD 
U t!bHOO' 

' VHa.tnvr l ~ ~  
( ~  

~  .1to&.-\ 

DIVISION 
SfRUCfURE DD' I'I.UD - Seo. & to .BuoalJPhll lleaeryotr ~ WALTER LEROY HUBER 

~ CNQINr:t: .. 

REPRODUCTION COST 

I ITEW ' ITEM : QUANTITY I UNIT 1 UNIT COST 
REPROD, 1 REPROD. 

COST WITH OValtHitAD 

DEPRECIATION 

AGE ! PROD· 
IN 1 ABLE 

YRS . LIFt: 
ANNUAL TOTAL 

DEPRECIATION 

REPRODUCTION 

TOTAL 
• NO. I I 

"-""--- . : - - - ~ ~ I - - . 
OHARIBI 61 ::4 .aore 10. l 614 0 0 

• 
7860 OuY4 .&0 (lftDite a&764 • ~  
68&& • 

9rSYe1 ' 1801 . 
Book I I 

I 7618 : " 
I 

'ALS :a', 89& \loa. 6o4 I! 1 . !1 ~  
I 

234 li 
' , I . lj ' I I ' 1 lH'D1'A1» 12• thiok 1810 : Sqlrt . · .16 l 208 · I . i II 2M l I I I! • I II )) ft.UDIO% I 

! I 1 I. li4wao4. ~  •• 53.70 96.89Y •110,282. t 80 : 40 2,717 88,771 27 ,&11 141 • : 5S.'IO j·a,ool I 9,201 !() . 4,() II() l 6,900 2,101 • oa . 17.S.8 . " . 67 .GO ll7,992 131,679 303 40 1,8t2 [101,7&9 83,910 , 17.8 . • . s1.60 I 898 I 1,027 3 ' • 40 , 26 I ' ' 110 36000 : eaoh .01& !40 I 621 4 140 16 " a& 38.9 : IIL:r 8.00 I 3U sse 10 ' 17 21 1 210 148 14.3 , " e.oo l 114 ' 64 ! • 181 8 ·17 8 ' '' " " It 601.7 · " a.oo ;4,01' 4,616 I 'I 17 272 1.900 ' 2,'116 L1n1l2g 8&80.2 ~  4.00 34.320 39,468 ' . 8 4,988 19,784 I 19,'1M 10 • • ~  4.oo ·1 7&2 2 01& ' 1 8 2&2 252 t 1 '16 ' ' . 
I ; I s I 263,824 308,898 11,907 218,781 89,66 I 

, 
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DIVISION 
STRUCTURE 

!BAliSIIISSIOB 
m PLU1.JE -- Sao. #2 • TnJlnel #5. to Rue-.. tus Res. B-16 

WALTER LEROY HUBER 
CIVIL I:NOINCCR 

REPRODUCTION COST DEPRECIATION 

I . I I I '!I AGE I PROD- I TOTAL ~~ ~ j . ITEM QUANTITY - UNIT- , UNIT cosT I ~ ~  I ~ : :~~·  !I v•:s. ~  ANNUAL DEPRECIA"!ION 

I 
I 

1 ~ ~~:  : 1028 1 KBU : 51.60 53.045' 61.002 1 30 : 40 . 1.525 45.751 
2 ~ . ft ft ; 6'1.9 : J1 I 51.60 2,988 1 3,436 l 4 l 40 1 86 344 
3 i n 11 : 12 " : 51.60 619 , 712 ! 2 l 40 : 18 36 

: Concrete Piers , 8.6 1 CUYd l 12.50 1 107 ' 123 11 30 40 ' 3 92 
5 ~ Rubble " i 17 ! " i 11.00 I 187 · 215 , 30 , 40 ! 5 . 161 

!O'l'ALS : i I 56,9461 65,488 II I i 1,637 46,38 

~ 

I 
l II 

• i 

i 
~ I • t 

II 
I' ,I 

I 
' I 
• I 

• • 

'I 

REPRODUCTION 
L.IS. DCPAICCI4TIOH 

TOTAL 

• 

15,261 
3,092 

6'16 
31 
54 

• 

.I .19,104 

~ 
!I 

I 
! 

I 
I 

!I 
I 
:1 

t 

'f 

' ~ 
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DIVISION 
STRUC11JRE 

l&EbliODOC.l.IOII1 coa..t. 

200· 

REPRODUCTION COST II 

I UNITCOST I I REPROD. II A,C:,£ ITEM ITE M I QUANTITY I REPRO D. NO. UNIT COST WITH O V!o.RHCAO TRS. --

I I nob ' • ' 16.00 46 52 
600 I Ln. Ft. .20 120 138 

I I I 

190 I TOTA.LS 
. 

I 16$ 8 ' I I . I QAOmJ I I I . , ! o;p box • I 
I 4J*Oh b.op 

~~ 2Z I 6 ' Rain dLe I s . etLCh I u.so 23 5 i 

• ' I I I 40 46 I 
i 

~ Giaaa IL;Ix ' 1 I I • I 1oo.oo l CO 116 I 2 1 

1 I 
~ 100 ll5 I 2 

~  I 1 I uo. 110 12G 2 ! < 

tandant Baa. 18 i 20.00 360 414 3 : I 
I 

0 

I 

i i ; I I Cfr}..J..S I G70 770 n ' I 

' 

1: HOtKh OaHDA l 2.3 i UBM ' uo.oo 138 1: I 4 ' 7o.J · I ' I 
I ' 1 I ' BOX & SOfi.EBHS lot : '10 6 I I - I I I bOn. a aDd .&. bm.Td•r• i I l ' . 42 I cu. Yd r . ~ 6SO 

2.2 • LUJU I 80 • 132 - I I I I I talALa • I I I 762; 0?6 ~ 5 
I I I I I 0 I . :s. -- I ' 

7o.od I 

o.3t I :m1.c I 

28 u 6' 241 

ae 
r'es2 

Y'-t\linvr I ct:bi:SE<::.,ltoH 
.I LOJ.Vr 

=== ~~ ~· ~~ ~ ~~~~ 

~  

B-1' 

Cllllr ~ 

tf,vr ~  ~  ~ 

WALTER LEROY HU BER 
CIVIL I:NQINIE: IE: R 

~  
REPRODUCTIO N 

LllSS DEftA.Clt.TlOH 

PROB· I TOTAL I TOTAl. ABLE ANNUAL DEPRECIATION LIFE -- I 
I 
I ' 

l 

40 5 SS il 162 

20 1' s 'I 18 
20 10 18 a!. 

: 2 12 11 M 

20 6' 12 ~ 
20 6 12 10..5 \ . 
20 8 lS . llS 
15 281 83 331 . 

0 

'G! 120 II 650 

40 4J 16 11 lQ 
• ,I . 20 20 11 60 

20 M ' . I 219 11 651 

20 1.' 7 u 21 
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Msu• o11• u .. .-.. o 1 var£ 1L ~ : ~ · I .,.., ... ~· • uca..t4oo· bHOP· 1 ~ F. 

~ -- - tf ""' .. ---
, COI!l 

kSt:bUOO' 

rrea C)t .. lJI:CI.-.UOM 
: ~ ~ ·- OEbHECIV.1101A • • r u£bUoonc:.Ltolo1 . . 

c • At r" t \.1 <mu: ct. ~  
' ~ rt:t.IOA HOB£U 

DIVISION 
STRUCTURE 

'fB&llSMISSIOll' 
~ ' 

F.LtniB :B-18 WAL T£R LEROY HUB ER 
CIVIL CPIIOINiti:A 

REPRODUCTION COST 

II 
DEPRECIATION ! REPROOUC:TIOH 

LUS OE,.,_ICI"TION . 
I • 

AGE I PROD· I TOTAL " 
ITEM . . ITE M " ' QUANTITY I i UNIT C:09T REPRO D. REP ROO. NO. 

I I UNIT COST 1 WITH OVCRHIAD IN I ABLE ' ANNUAL I DEPRECIATION II TOTAL YAS. LIFE _, __ - -- . • ,_ - -- -·- -- - ------- --· - - ---I 
I 

1600 · CuYd I 1.50 !' 2,4001 Z30 ' n 14.00 ! 4.620 
ah lfiOO lbs .10 !. 150J 

1000 I d .lO i '100 1 
6 flzrouting 2 Coats 14000 Sq1t I 

700 .os , 10• CeDent Drain Pipe 50 LnHt • 50 ! 15 . s• ' " • n ao I " .40 1 321 8 ·woo4 Gates 2 1 each G.oo 1 121 !0 lb. Steel ,Raila 480 ' 1ba .06 29 10 &• St4 Born Pipe 19 Lnft 1.36 i 24 11 &• Sorow ED4 Gate Va1Yo 1 : eaoh 25.00 1 26 
~  j I 8,107 9.525 I! 5 100 93 ~  ll ~ ~  

• . 
• I 
I I 
I 1 2480 · CuYd · 1.50 1 3,676 4,226 ! 6 1100 42 211 4,015 I 

1137 .tnJt : 5.00 1 6,605j 6,538 6 1100 65 327 6,211 100 " lO.OO t 1,000' 1,160 2 I 40 29 . 57 1,093 7.6 CuYd · 20.00 1 150 172 2 i].QO 2 5 169 20 ' " 12.50 1 260 287 2 100 · 3 6 281 1.4 " 20.00 1 20' 32 2 100 Q , 1 51 7 6". St4 . Scrn Pi :pe 24 1LnFt . 1.36 33 58 5 40 l l . lot 2G.OO 26 ~ 2 40 1 ; 2 II 28 2 enoh . 26.00 1 00 68 s 40 1 1 : .. l 40.0() 40 46 6 ,100 0 1 2 1 ' n : 36 oo• 36 41 2 ·100 0 1 ~ l 40 bays 50 CuYd i 1:26 ! 62 71 5 100 l. 6'1 20 .. ; 14.00 280 322 I 6 100 3 16 1 306 ,. " . 
400 40 46 5 100 0 . 2 4' lba 1 .10 
0.4 JmU • 100. 40. 46 5 20 2 ! 12 S4 1" 6.5 Lni't .25 • 16: 18 5 20 l i ·8 18 I &I ROP1ne . 1.0 UBU 55.90 1011 116 . 6 20 29 8'1 

! 

13,237 t. 1a' 1 686 ~ 11,612 I 12.6&1 . I . . • 
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DIVISION DAXSMISSIOI 
B-19 WAL T£R LI:ROY HUBI:R 

CIVIL ENOINEtf. 
STRUCI1JRE •anr :rr,--uu-

REPRODUCTION COST II DEPRECIATION II REPRODUCTION 

I REPROO. I REPROD. AGE I PROB· . I TOTAL UNIT I UNIT COST COST WITH : ~  IH ABLE ANNUJ-L . DEPRECIATION u TOTAL Y .. a . LIFE 
• -·J•·-· -- - --- --· - - --
1 i 

1 BOiah lliliiOOI 2.0 · DK 57.40 I s Ou.Ya : z.oo 1 
111 ~ .11 • 500 LDft ; .40 I 

zooo . • .ooa ____ ~~~ ~ ~. I I II I ~ O!ALS : . I 340 ! 392 I 2 I 25 16 ~ . . 32 ~ 860 . ! I 

1 . ~ 6 OuYa 20.00 100 .t 300 lba .lo..,....__ ....... ........, ___ -1"--_________ ___,... _ __ 

.u.s . . : I lSO I 160 ~ & '100 . 8 ' 8 I 14 

C011orete ~ · 36 CuY4 1 20.00 voo 
anpl.ar Keah : 2000 lba · .l.o · 200 ra an4 Braooo , 6'10 . lba 1 .10 

O!ALS . . , . --9-6 .... ~ ~~ ~  - - 66-1 1,056 
, 

• I 1 Rubble Rioonr.r 4 OuYd . 8.00 1 32 
6.6: n . 20.00 130 1a: " . 20.oo 860 260 ' lba ~ .10 25 

' 350 ' n 1 .10 85 
20.2 Sqr I &.oo 61 
0.7 . 1.1811 61.60 

.1 ~ I 63.70 220 1 • H l 111 1200· Sqft 1 .o& 60 · H 1 n F 

I 959 ; 1,108 I & 100 u i 6& ~ ~  
• 



DIVISION . ~ :  
STRUCltJRE aaiJl I'LOU 

01WM.li.1A 

l 
I 

C02.l 

REPRODUCTION COST 

ITEM 
• NO, 

1 
2 
3 

' 5 

8 
9 

10 
11 
12 
13 
1 
16 
16 
1 
18 
19 

1 

8 

ITEM 

SOU!H .iOlllt SIPHOD - OLD 
!&OaT. it laoktlfi 
26" Io.14 liiy.Steol Pil'e 

- •o.l2 ft n " 
Concrete 

I Kanhol4t & Fram 
• St4 screw Pip 
• . Pipe i'1tt1ngs 
" Screw Ena Gato 

8" Sa441e 
a• Jt1pple · 
8" Std Sor 
8" .Sorew ED 

oncrote 1n 
Luber • 

Pip 
Oate 
alYe Box 

" " imaT. 1D Inlo t 
Oonaret 

Outlet 
" .Rein!'. n 

Lumber in floreon 
" Gate & liipple 
O!ALS 

o. 24"zao• Taner Uo. 12 
C I 

Bolt 
u-nhole & Frame ! 

lo It 0" Blowott 
oaYation ~ Baoktill 

ougb 0 Pino Covor 
1'\ 11ft .&. T B 

n 
n 

QUANTITY I 
I 

10 
286 

1134 
12 

1 
32 
1 
1 
1 
1 

20 
1 
1 

0.2 
42 
24 

310 
0.12 

1 

'132 
662 

1 
D 
1 
2 
1 

·91 
1.0 

! 

~ ~  

~~

'AI.I.U OAIIH•lW'D 
liEbUOO 

UNIT REPROD. I REPROD. 
j UNIT COST ~ ~~  I WITH : ~  - - --.-

CuYd 
Lni't 

n . 

CuYd 
oaoh 
LnFt 
lot 
eaoh 

" Lnit 
eaoh 
CuYcl 

MD 
CuYd 

" 

1.60 
2.40 
2.66 

12.50 
36.00 

.90 
s•oo 

12.00 
10.00 

3.00 
2.0Q 

30.00 
20.00 
'10.40 
1.50 

14.00 
.10 

'10.4d 

I 
1,065 

686 
3,016 

160 
36 
29 

5 
12 
10 

3 
40 
30 
20 
14 
6Z 

336 
31 
a 

~  

l:- ;,._c 
· vur 

_ la\40D· 

1 

. 
VHHnvr O.lYr 

: ~ 
~  ~  

YEbUODnCJ.IOIA 

B-20 W ALTER LEROY HU BER 
CIVIL ENQINtER 

DEPRECIATION REPRODUCTION 
LISS : ~  

AGE I PROS· 
IN I ABLE 

• .-.. I_ LIF£ 
ANNUAL TOTAL 

DEPRECIATION TOTAL 

lba 
2 

lot 14.00 . .A.'W c ' ,. 
s.s6o 6,4osj s 40 . 160 i . aoz II 

LnFt 
n 

eaoh 
" lot 

I 

OR.Oh 
·lot 
CnY4 

~ ~ 

2.35 
. 3.10 
60.00 ao.oo 
28.0d 
25.00 

200 .00 
1.50 

67.40 

1,720 
2,052 

GO 
240 

29 
50 

200 
746 

57 

~ 6,924 2 40 

5,600 

148 296 5,628 
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REPRODUCTION COST 

I 

I 
-- - -

~  00 
·~  
· ~  :;o •co 

~·  
s·oo 
2·no 
:o!.OQ rs ·oo 

• 
~ ·  ·ao 

~ ·  

rs·ao 

~  COil.&. I 

I 
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~ 

~ . ...... ._ -. r-
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COIJl 
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·' .,":.· 

11 II 
~ 

. - ~  -. ' 
• 

' 

• 

0 .. -.... . 

,.. ... 
~  
"-KOU· 

~ ~  ~ ~  .1f0 
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~ 

:S-21 

DEPRECIATION 

AGE ' PROB· 

WALTER LEROY HU B ER 
CIVIL ENQINI:tA 

I REPRODUCTION 
LIISS DI:PI ... CIATION 

ITEM ' QUANTITY REPROD. I REPROD. I TOTAL II 
NO. ' I 

UNIT I UNITCOST I COST ' WITH 0VIifU4IIAD I IH ABLE ANNUAL DEPRECI .... TION . TOTAL 

1-- ---- _:'*'•· _ ~ ~~ 

-

I I 
PIERS &t AllCBOR BLOCKS - . 

I 

hi so ii!!i wiii SIPIO!l 
1 ·ts:oay. S81l4 I BOUlders, 

Very wet quick sand.eto • . · 106 CuYd 10'.00 1,060 
Conorete . 86 " 12.60 ; 1.062 

~  Steel • 600 lba .10 . 60 
" Sorap Iron j 4000 n .03 . 120 

5 2a• Do.l2 Steel Fipe( SB) 1 112 : ~ 2.50 1 280 
6 . Conorete Anchor Blooka : 10 I OuYd 12.60 ! 125 

O!ALS I i 2.107 I 

8 Ir.on 

5 . Bnr4waro I 

6 Paint 3 ooata 

!O!ALS 

1 

2.86 
0.48 

620 
360 

1 
1 , 

51 
26 

• 

UBJI 
" Lba 

~  
lot 
" 

CuYd 
" 

150. 
125. 

.10 

.10 
10.00 
50.00 

1.50 
14.50 

I 
I 
' I 

. 

I 

I 
I 

429 
60 
62 
36 
10 
50 I 

647 

76 
377 

455 

• .------ 1! 
! : 

j 
3.113 II 2 . 40 78 166 I 2.957 I 

I 
I 

I 

I' J I 

I 2 

----- -- -

I 
744 20 37 • '14 6'10 I 

521 2 40 13 26 49& 

• • 
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REPRODUCTION COST 

rs•t!o 
S!t.Hl· 
· ~ 

= 

~ 

r;•.\o.\ 

conJ. 
liE:"bUOD' 

, 

~  

~·  

II "" ,.,; 

s 

II 

. 

0 

:;o 

0 

.... 
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B-22 

DEPRECIATION 

• 

ea 

A ,t .0.\0 

rne 

ClAir ~ :  .. . _,( . 'Mvr.u;u rcHOl Hnocu 

WALTER LEROY HUBER 
CIVIL I:NOINr:E,. 

~ A EPROD UCTION 

I i I UNITCOST I I AEPROD II AGE I PROB· I TOTAL B 
STA I JTEN ITEM I QUANTITY I UNIT REPRO D. ' IN ABLE ANNUAL DEPRECIATION TOTAL NO. NO. , I COST WITH OVIiAklfAI) YR•. LIFE 

-1 
' I 
I t I 29 f CHOCOLATE SIPHOB ' I I 

I ' 1 !ioay. &; Baolilill · 2400 I CuYd : 1..50. 3,600', 
2 30" Bo.l! Riv.steel .Pipe 2060 LnFt 3.07J ~ 
3 ZO" Bo.lO " n n 600 a 3.781 2,268 

30" Ella 1 ~  60.00 60, 
6 . Con0%ote at Creek (mJsing 200 ' CuYd 9.00 1 1,8001 
6 . C. I • VaJ1hole &: Frame 1 eaoh 36.00 ' 36 
7 Expansion Sleeves 2 n 10.00 . 201 . 
8 8" saaale 1 n 10 .ooi 10 
9 a•x1o" B1pple 1 " 3.001 3 
.0 8" Screw 3D4 Gato 1 ' " . 30.00 30 11 , 8"· Close lipple 1 ' " 3.00 , 3 ' 

12 Exoav.tor Inlet & Outlet! 40 CuYd 1.60 60. l : 

~ 
Conorete " " " ' " 3361 I I 13 ' ~ 14.001 • 

l I I r ' 14 · Re1n:t. " n " 310 · 1bs .lO j ~ I • • 
70' 1 ' 15 Lumber in Soreons ' 1 Ml3l4 70.40 , 

16 4" Sorew End Gate 1 eaoh 12.00 1 • 121 

4"xO" ~  ' .. 2.oo l 17 1 2 . 18 Leading Bo.n4s 2 ; ,, 3.00 6 I 19 Lead · 300 · lbo ' .oa 24 • Conorote in Piers 4 . CuYd . 12.50 60 
• 21 6" St4 Screw Pipe 40 ; LnFt 1.36 54 6"xlO" Hipple 1 enoh · 2.oo1 2 

23 6" Ell 1 " 2.00 2 6" Sorew En4 Onto 1 : " 2s.oo: 25 
'OTALS • I 14,828 1'1,052 1 s 40 426 i 2,131 II 14,921 I . I 

............ ~ .. -. 
I 



DIVISION 
5fRUCfURE 

fBAY811XSSIO 
. Dtll._..,... 

J ~ ,, . 
l 
r 

~  
~ ~ .. 1.\. 

Tl''3 
;, .. 10' ..._ .. ·-Jf - ¥ - · ~ ,') 

~  rs·oo' · ~
:· ·~  

"' L;-.1 v ~ ~ -- - - :_: 91 •.. .,..... ~ _ ... .-- 1 .. ·~  

~ ~  _ _ _ eo ,. , . ~·  • 

. 
) •:rO se 

• • ~ -- > 

~ • ' r:. ·•· \ "• t • ~  -- • • . U • ~ CO ., ~ ~ r.. J,; ~ ~ U ', : ~  .;,\ 

eoo 
~ 

u'\lOO 

' on-ta.ut.i.A I 

~ C02.l 

REPRODUCTION COST 
. 

~ ~ nHU : ~ 
co2J. ~ Mlltl oi\CUHC1'D YEbuoo· ~ .. Hoo· 

"")'rt• ---.:: 

II 

....... .... 
~  

rn:.E 
'IBrE 
.. uoo· 

~  

OEbHECIV J.IO"' 

B-11 

DEPRECIATION 

- • 

WALTER LEROY HUBER 
CIVIl. ENOINEEA 

II REPRODUCTIO N 

ITEI4 1 ITEM I QUANTITY I UNITCOST I REPRO D. I REPROD I AGE I PROS· i . l TOTAL NO. UNIT COST WITH ~  IN ABLE ANNUAL I DEPRECIATION II TOTAL 'I'RS. LIFE ,--

I 
1 &• Btl sor .. Pll'e i 1ooo 1 -Lnn i .40 400 I 

6000 • ft I .ooa . _40 l 
&& I OUY4 g;oo· 41D ! 

0.9 u• ! 5? .• 40 ~ 61 , 
I ~  I I I • · -T · 1,13& 

, I I I 
98Y ol 21 46 ! 

I • • &' LOJIG 
1 -i &oani 10i 1 saz.a j Lnft j l2.&o j 4.169 4. 794 : ! o : 0 a.9 , JIBK 1 1oo. avo 1.ouo 40 26 ! 767 

~ 0 1.a.2 C.T4 1 e.oo 1,18& 1,H, ZO I I 1 I 11.61 " j' lO.OO 116 . 861 !C) I . o ' 0 I 

ao j I o l 21.6 1 • l 12.&o . 269 . 801 • 0 • 048 l Sqft : .07 I 281 826 I 
• o 1 .o !0 I I 

1!0!ALS ! i i I ,. .ua I a .ue ~ so l • 16 1 ''' ~ ,,.11 I 

1 t IIO&Y&t10Ji ' 200 _ curd ; 1.60 I sao i 145 II & I O l 0 II M ! 
I 

I 2- 137' LODG: I . I l . s.4o& 1 : hoaid10n ! 2S7 l LDft i 12.60 I 2,9&2 · Z,406 • ' 0 0 1 100 I Ou.Y4 j .&0 60 : &8 I 0 0 88 
1 - ~ -·-M·-- -·------o 1 ~ MB• 100. 670 1 770 SO i 40 lt ! 678 112 ~ ~ ... . . ,,. • 100.2 • 01lY4 1 a.oo eoa l 922 o' o, 912 arel ~ 27.1 . " 10.00 271 ! 812 I 

g. I 11 ' g, 14.9 ; • 12.50 186 !. 21, au 2789 ; Sqft .07 19& 1 2U . I 0 1 0 I 

I I 

19 I 678 1 • u&! 
. i 

6,906 I l . a. 
• 
I 
I 
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DIVISION - ~ ~ ~ --- li-U WALTER LEROY HUBER 
5fRUCfURE .. ...... I.UU.a&i ' CIYI1. CNQINUR . . 

REPRODUCTION COST . DEPRECIATION II REPRODUCTION 

I AGE PROB• I I T ~ ::: ~ j · ITEM . I QUANTITY I UNIT UNIT cosT REcfJ15';-0 • ~ :: .. ~~  .,•:.. ~  I ANNU"L ~  II TOTAL - ~ -- - ---- -- - I 
i ~ ~  •u • 2 ·- p.1.- M.l.liU 1 ! I 

1 i liiiaTail011 : 91 r Imft ! 10.00 910 1,046 I 0 l . 0 1,04& 
100 110 241 250 1' 40 ' . 6 ! 180 61 a. 00 I aa4 I «1 ,;: c I : o i o . J .u 

I ... : ........ A .. A'k .. ~  ! 26 ~ " i 10•00 I 280 299 .. 0 II 0 . 199 
12.601 8'1 100 ' 0 I 0 . 100 .ov I 89 102 I ! 0 1 0 10 

I 1,940 8,229 . ! . 6 ! 180 0 ~  
, i I · : : I ~ ~ 

!OIIBri BO. 4 - 699 ' LOJIQ 
i left 1 12.so 1l a,eoo .&.8'1o 1 -o ! o 1 _. c,87o 

_ . 1 • : 1a.oo 7,110 e,17& , j o 1 o a.lta 201aP Becbroo4 !!aberiq l 7 ·' IDK ! 100. I f?O 88& 80 i 40 , 22 ' 664 221 
~  Walla 1114.8 1 Oa.Y4 l 9.;00 918 1,05& · i , 1 0 0 1.0&5 

b'ol i 36 1 • j 10 .oo SGO 41' . ~ · l 0 o 414: I ' II • 12.80 887 446 : 0 l 0 445 
; u I 12.10 493 66'1 : 0 l 0 HY 8 I Plaate:I.Jur 1• tiaiok i 3JS98 ! Sqft 1 .07 1 I : 0 1 0 an 
I i . ! I I I 

'PALS I I l 14,074 I ! : 22 I 664 ~ 15,&19 

LOG ! i ; 1l ; : . i 1 ~ : : ~  ........ ~ ~ 810 Icft 1 12.80 . 4,000 i 4 1 600 0 
1
1 0 I 4,600 

illbe:rima ' 2.1 l·IIBM I 100. 280 1 I" 80 40 . f ! 198 6G 146 euYa s.oo 1,110 1 1.au : o 1 o 1, 
1 ! 40.7 I • II 10.00 -'07 I 468 : ~ 0 0 418 o.a , • 12.so 2&& 21' : o o at' 

Vl Sqft '.07 879 I 1_21_ _ ___ _ L _ l o 0 Ill 

, 381 ! 7 • 291 II : · 7 i 198 II 7 , 081 

• 
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DIVISION !lWISJIISSIO 
. 

WALTER LEROY HUBER STRUCTURE ll!lll J'.LUJIE . B-.26 CIVIL ENQINCER 

. • REPRODUCTION COST ~ DEPRECIATION I REPRODUCTIO 

ITI:M ,. I I I REPROD I nEPROD ij AGE I PROB· 1 TOTAL 
NO. ITEM QUANTITY I UNIT UNIT COST COST • WITH OVIliiiHi:AD IN ABLE ANNUAL j DEPRECIATION I TOTAL 

I 

Till. . LIFE I --- -, 
37 ! ~ UDXL !JO. 6- 316 ' LOBG 

1 ~  . . . 316 . LnFt , 12.50j 3,950 j 4,542 0 i 0 ' 4,542 2 'Bough Redwood Timbering 6.8 ; MBM : 100. 590 j' 667 30 40 17 ! 500 167 3 Rubblo Walla 126.4 ' CuYd , 8.00• 1,011 1,163 0 I 0 1,163 Bubble Arch & Spandrel 31.9 ' " · 10 .oo1 319 I 367 : . o I o 367 5 Conaroto Paving 19 .o " : 12.601 237 273 1 0 'I 0 2'13 6·. Plastering 1" thick 3603 . Sq4t : .071 252 1 290 · 0 0 ' I I i OTALS . 1 I 6,349 1 7.302 II 17 I 500 II 6,802 
7-1902' LODG ' . i 1 Exoavation ; 1292 i LnFt 12.50 16,150 I 18,672 · · o ; 0 18,672 2 . " 610 I " 16.001 9,'160 ; 11,224 I I 0 I 0 11,224 3 liOliSh Rodwood Timboring ! 22.2 1 UBli 100. · 2,220 J 2,563 30 40 ~ 64 1,922 . 641. " . 0. P 1no : 10. 2 " I 70 • oo 714 , 821 30 40 I . 21 616 205 5 nubble Wnlla . 818 CuYd G.OO I 6,544 7,526 , . 0 0 7,526 ~  Arab & 3po.ndrel 32.3 ' n ; 10.00 323 I 372 : :· 0 0 372 Conorete Slabo r 266 oach 2.001 512 l 599 I ' 0 0 599 0 Concrete Hilling 42 · CuYd 12.50' 526 . 604 : ~ 0 0 604 . 9 Conor6to Paving 104 · " 12.50 1,300 I 1,496 t . o 1 0 1,495 10 ~ 1" thiok 18970 , SqFt .07 1. 328 1. 527 ~ ~ 0 i 0 1, 527 I ' I > ' 

I ' l OTALS ' 1 • i 39,376 45,293 1 : 85 2,538 42,756 • 
I o. a - 284' : 284 LnFt : 12.6ol z.sso 1 4 .oa2 · : o o 4,oa2 'dWOOd T1mboring I 7.5 I n:i I loa. . 750 ' 862 30 40 . 22 647 215 .4>ubblo 'Halla 131.5 : CuYd ! e.oo 1,052 I 1,210 I : • 0 I 0 1,210 Rubble Arch & !Jpondrel 33.7 1 

" 10 .oo 337 300 ! 0 , 0 388 5 .conoro te .Paving · 19.7 " . 12.60 234 269 : 1 . o I 0 269 6 'Pl oat ~ 1" thick 1 : 356u ~·  I • 07 250 287 I , o I o 267 
OTAL3 I I I 6,173 7,090 : : 22 647 6,451 , I 

I • I I . 
• 
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On't.,.U.Il.A 

. . .. 
~ :  coa.r 

DIVISION !1.08 ssxo: 
STRUCTURE J'LUJII 

' - REPRODUCTION COST I 
•TR I aT aM · · IT E M I QUANTITY ! UNIT I UNIT COST I REPROD. I REPROD. NO. , NO. 

! 
! I COST WITH ~ .. EAD ·------ ---- ______ ,__ ___ _, _ __ _ i 1- ~

. 
1, zoo I 1,seo 

221,653 ! 254,801 
0 ~  

~ 203 ' 234 . I 

I 

2,745 3,167 
~ · 614,655 
76.;083 87,496 
22.zeo I 25.'1,8 · 

'19V I gzo : 
21G I U8 l 

&o ' &1'1 ' 
2 1 48 1 

165 1 190 
o , 4.6 

(ownec1) I 670 I 770 ; . 
188 169 : 

70 . eo ; 
62 1 ·e?G 
14 28 

8,10'7 9.se3 
11,&12 ' l3,2l5'1 

0 !92 
130 ; 150 

Indian Oburoh I 96'1 1,112 
Dt g&v 1,103 . I 

6,868 6,403 
&,1&2 5,924 

s .g.81phon-(liew) I 2,707 3.113 
" " I 64'1 7« 

" " " : " 463 · &81' 
14,820 , 17 .ose: 

1 I I 987 ' 1.185 . 

.. 

e ~  

0 

~  

J 

Sli 

B-2 WALTER LEROY HUB ER 
CIVIL I:NQtNr.:C .. 

DEPR ECI A TION 

. 
AGE 1 PROB· I TOTAL H IN I ABLE ANNUAL Dt:PRECIATION TOTAL 
YRS. , LIFE -- -

' 0 I O l 1,180 
0 ~ 0 25,,801 
0 . I 0 2 
0 : . 0 3,16 

. ' 24,3'16 ; 425.9,6 f 188.610 . ~ 
2,188 i 60.8'6 26.649 ' 

644 i 3,21S I 22,610 
. 82 ! 260 

6 : 93 l 1& 
l.3 3S8 I 1 • 
l. sa · 18 

• ~ 30 I 151 
.l.& I I M 

46 l 120- 1 660 • 4 ' 1.6 14 
~ 80 60 " I 21.9 66 

' l. ' 7 2l ' 98 I I 466 . 8,857 
157 I G86 1 12,6&1 
1& I 52 I sao 

. 2 i 8 1 u 
11 I 66 1,0&6 

~ 56 1",048 l 160 I eo a 6,600 
148 l 296 ' 6,618 

78 ! 1&6 2,i& 
87 . '14 670 
18 26 41& 

426 ~  14,911 
'6 ' 0 , 1,116 
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C02.1 

DIVISION ~  
5fRUCTURE SOU!H iO.RK l.EED?.R 

REPRODUCTION COST . 

ITI[N I UNIT COST I REPROO. ITEM OU-'NTITY I ' NO', UNIT COST 

UH O,O. I:IIIHI:'ID 
~ · 

li 

" 

# 

B-29 

. 
DEPRECIATION 

WALTER LEROY HJ,JBE:R 
CIVIL t:NOINtt:A 

!! 

R EPRODU ~  

&.•aa Dl:fOIIIII:C:I4TION 

REPROO. IN -'BLE -'NNU-'L TOTAL II ~ -'GE I PROB· . 
WITti O V t A .. II:AD YRS. 1 LIF£ ~  

TOTAL 

- - - ~ - - ~ ~· - - -
16.3 aarea 15.00 245 I 282 il : o · o ~ 292 

I . 
I 

2 
1 DiaiDtearated Qranite 2621 CuYd .eo 2,097 

346 . OuYd 1.50 518 
50 CuYd ' 3.00 150 

I t 
I I 

TOTALS . 
I 2,765 3,180 ! 28 0 0 3,180 

I ' 

1 RouhO., Pine 40.0 l!BM 55.0Q 2,24 
3.'1 " 60.00 222 . 

3 san " 16.9 " ?o.od 1,1e3 
2366 ' eaah .015 35 ' 

ll ing . 16.2 'UJ.nFt a.od 122 i 
' 

a,ao6 ·I 4,3'17 ~ 2 292 I s 30 146 . 4,085 . ' 

ILL 26 CuY4 I 
25 ! 29 ~ ' I! 1.oo ' 0 0 29 ; 

5 
1 IiOa.«h 0. Pine 0.5 ~ :  76.0() 38 

0.3 " 85.00 25 . I . ' 5 t 63 72 12 30 2 29 43 ' 

29 ~ 3.ao 9,230 10,616 5 40 265 1,327 ! 9,288 
I 

1no ~  'ffi!! 55.00 a a 101 2 ~ 3 9 

I . 
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DIVISION 
STRUCTURE 

' 
TlWJSJIISSIO 

SOO!ll FORK FE'f'.uDF.R 

1 

~~  . ' .. . " ~ 

REPRODUCTION COST 

ITEM QUANTITY 

1 OleariD« ' I I 

I I 

ll • 
Box I ! I 

t . Junoti on l I 

Junction : . 

Pipe I I • 

j I I 

I 

L.CJ -
RX ~  

I ! 
·t I 

u 

• OlJO JJ 

UNIT 

I 
! 

• 

I 
' 

I 

I 

I 

' 

I 

~·  . 

~·  
,&) . \; 

t2P.·oo 

~ 

' 

~ :~  

UNIT COST REPROD. I REPROO. 
COST WITH O V A. RHI:AD 

I 245 1 282 
2,766 1 3,180 

,806 1 4,377 
I 29 I 26 , 

63 72 
9,230 I 10,616 I aa 1 101 11 

I 
S6 t 99 !I . I 

498 1 572 I 

7,039 1 I 8,094 I 

zoo 1 345 
0 1 46 

46 I 

I I I ' 

I 24,225 ! 27,858 ~ 

I 

AGE 
tN 

VA a, 

I 
I 

l 
I 
I 
I 
I 
I 

I 
• 

' ! 
i 
l 

I 
I 
I 
l 
I 

I 

I 

• 

~  

B-31 WALTER LEROY HUBER 
CIVIL I:NQINCEA 

DEPR.ECIATION 

I 
I 
I 

. 
' 

• 

TOTAL 
ANNUAL I DEPRECIATION 

O l 0 o ! 0 
146 i 292 j 

0 ! .o 
2 ; 29 

265 : 1,327 
3 I 7 

2 · 10 

14 67 
405 .1,619 
12 2Z 

l i 3 
1 

861 ! S,370 

REPRODUCTION 

TOTAL 

282 
3,180 
4.085 

29 
•. 4 

9,288 
9 

II 89 

516 
6,476 

322 
43 

II 24,488 

~ ~ ~ ~  --~ · ~  ~ 



DIVISION 
SfRUCTURE 

ITEM 
NO. 

~ 

' 
I ~  l 

HEbi::S"ODOC.UOI-1 coaJ. 

SSIO 
MURRAY 36" SUPPLY LIDE 

REPRODUCTION COST 

' QUANTITY I 
I I 

ITEM 

J 

~ ~ coa.J. 

1.. 

CO<:IJ. 
~  

COST 

~  ------------------------------------------1' ' 
UNIT I UNITCOST I REPROD. 

- !-- ------

1 Z'DJaY. Korth & Oravel 196 CuYd 1.00 186 
2 .:4SIIay. ---- ------ -- I 

Cobble·, · 590 . . n 1.50; 885 
~  Gravel. • 987 . " 2.50 1 2,468 

t 11road .Crossing 
I lGO. j 150 i l i onoh ; I 

- 5 36• R&int.conorete Pipe 1948 LnFt 2.50 . 4.870 I 
6 Maaa ConorettJ 20.9 CuYd 12.601 261 
7 Conorste Collars I 3 n 12.501 3e I 
8 ~  Col1ars • 6.9 : n 20.00 118 • 

• 9 ~ ·  Collars 400 : Lbs .10 40 
10 Air ValYea,Nanhole,oto. • l : lot 60.00 60 I 

I • 

O!ALS 
I 

t 9.076 I 

I 50 ! 1 BXoaT. Oementel -Gravel 20 CuYd 2.601 
a , " 14.001 112 . 

OTALS . I 162 
! 

' 

3 DUAIBAIE AT ~  
86 CuYa 2.00 172 • It 2 Baokt111 in Trenoh 2 1.00 2 

I 

.112 MBZ4 • 50.00j 6 
' 

J.1 N . 1.100 " 50.00, 55 I 

• 
i I 236 

I I I 
URRAY 36" I 

.... a ...... _ .. LlU.Z I I 9,473 , I 

... l • 
~ 

a· 
ror '1 

10 'QJ}?. 

~  

s 

· ~  

B-82 

~· ... ~  .. ... .. ~ 

JO 

~  o\: 

WALTER LEROY HUBER 
CtV1L I:NGINII:ER 

DEPRECIATION 

REP ROO. 
WITH OVl.NHEAD 

AGE I PROS· 
IN ABLE 

VRS. LIFE 
---11 !---

10,437 1 6 100 

~ 

~ 6 100 

~ 6 20 

10,0931 

i 

ANNUAL 

104 

• '! 

2 

14 I 

120 . 

TOTAL 
DEPRECIATION 

626 

11 

81 

?lB 

TOTAL 

ti 9,811 

~ 175 

II 189 

II 10,175 
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snw 
NO. 

J :;o \}' · ~ .. 

e •Jon l ~ .- . II 
1, ~· r- .' \ .... ~~ ~ ••• 

J : ror. co ·or • ·~

DIVJSION 
5rRUCTURE 

too : rPe •ro e·b ~ . so·oo 
~ " ' Jt; •co 

· ~ r cnxq rs ·eo 
' 

~  ~ · s·eo r ouop ~  

r 1 ao.\ 1 " · s·2o 
flao ! .. : r • 20 

!HAISUSSI O 
U USA DITCH 

. . 

- . 
i 

roe ; caxq · r·oo 
• 

OL1 1L nl.il.1. coa.1. , 
I 

~ 

REPRODUCTION COST 

• 

coaL 
UEbliOO' 

- . 

QUANTITY I I UNITC09T 
I lTEM ITE M REPAOO, I REPROO. ! NO. UNIT COST WITH O VI£Rt4CAD I 

I ---· I 
I 
' 

I 
LA .BSA DITCH 

1 Earth Mxoa?ation I 4290 : CuYd . .501 2,146 1 2,467 . 
2 Ce11entea. OraYel Exoav. 1090 i " 2.60 i 2,'145 i 3,167 ' 3 Alobe !xaav. 9685 ' n .60 , 5,811 ~ 6,683 

Rough O.Pine iu Drop 0.9 ~ UBM 4'1•80 1 43 50 . so.oo l & \ • Redwood 1D Saoteways 0.6 i n 30 35 
6· • o.Pine 1n Briage 1.'1 : ... . 47.SO l a1 I 93 I • I 

I O!ALS \10,855 12,485 

1 . · hoay·. ·IDlri &. Outlet 11 OuYd 2.501 2a I 
15.2 : " l 14.00 213 

Sa44lea • 138 ; each .26 .36 I • • ' • 
a • 14.5 ~ OuY4 12.50 101 I l 
reatlea ' Oe5 I UB!l 

I 47.80 24 
Pi pe 1237 ) LnFt 2.90 1 3,597 

1 lot 64.00 64 
I 

OfALS· · . 4,132 : 4,762 • I 

' s - LA uas __ 
114,987 17,237 

~  

• 

13-SB 

OEPR.ECSATION 

_ ca,\lr ~ : 

~ :  ri:Ho.i :~ 

WALTER LEROY HUBER 
CIVIL I:NQINI:E:,. 

AGE j PROD· TOTAL fl TOTA L IN ABLE ANNUAL I DEPRECIATION T R . . I Ll FE -- ·- --

' 24 
24 ' 
24 : •• 
4 ·, 20 2 10 . 
5 : 20 2 9 5 I 20 5 23 

li 
• 

~ • . 9 12,443 
I . 

II 

i 24 i 30 168 : I 3,8oo l 962 

~ 177 3 ,842 11 13,595 



STR 
NO. 

- • 

JJXI .. 

.I 

i 

~· : 
s·ao 
l·ao 
~·  

r<• 

• 
~ 

~~·  
..:-:3 rar 
~ ... 

~ • :~~ 

rc•a2; ~ ~ I 
...__.....,._ 1 t 

~ I ~  
~ 
~ 

lt . . .., It?.\ 

• 

~~ 

• 
j 

2 ( so 
2 I :;o 
1 ! 50 

CIJXq l 
Cl t;V I ' 0 l,l ~ c:: ! 

.. QO · · ·~~ ·~  H S 

DIVISION 
STRUcnJRE 

- I ITEM 
HO. ITEM 

l leMtAr leeet J01r 

~~  I 

::: : ~ ~ coa.L 

REPRODUCTION COST 

I 

I QUANTITY 
1 

'alley 

Cajon An.- H1&}1 Senice 

'·108 

Sen ice 

:I• ., . 1. ~  
~ I ns.11J. COBJ. 

I 

UNIT I UNITCOST 

_ I 
I 

• 

• 

~ Park 

I ~ ~~: ~ .. ~  
• ~ : .. UOD' 

C.:OBJ. 
~ · 

REPRO D. REPROD. 
COST I WITH OV&RI-4CAO t 

- .. -- - ---• 
I 651 '155 I < I 903 1.ose 

8,998 lO,MO 
., ,335 8,4$6 
6,,11 ; 7,311 . 
G,620 I 7,613 
6.452 1,416 
2 1 S95 1 2,754 

1.?65 1.626 
1,365 1,570 I 

! 
23,493 1 21,017 
21,SGG 24,5?3 
15,S28 1 17.629 

'783 1 811 
2,267 ,8,610 

' 3,8'72 · ,,225 
14,518 1 16,G9T I 

1,129 l,SOO 
,782 5,601 r 

I 2,076 2,S91 
130,212 lSl,M& 

I 19,1.2 . 22,01S 1 

6,7'16 '7,791 r 

1,265 l,t55 
I 120,172 118.201 
I 60,013 57,686 
I 

18,901 ' 21,697 
3,200 .. .!,680 

?00 805 I 
7 : 614 I 

~  68S,1Gl ~ 

I 

• 

, ru:.E 
I ~ 

bUOB· 

:8-M 
WALTER LE:ROY HUBER 

CIVIl CNOINECR 

DEPRECIATION . 

AGE I PROD· 
IN ABLE ANNUAL 

'WAS , LIFE -- ·- - -
' 15 

52 
500 
174 
170 
266 
160 
285 
18 
54 

l 62 
207 
241 

22 
l'.e&o 

166 
' 819 . 66 
• 261 
I us 

244 
813 
242 
68 

?,249 
~  
1,071 

"14 
27 
u 

18,400 

TOTAL II 
DEPRECIATION TOTAL 

91 . I 8&1 
225 au 

2,718 I ?,SSO j 

' 1,318 l t.ue 
1.5S8 &.833 I 

. l,S30 6,281 
2.110 5.805 

r 1 .. 122 . l;SU • 
' Zl6 1,a9 l 

267 li!OS l 869" 26a648 ' 

I 1,237 ~  
I S,024 14r,605 ' ' 
i 110 J: '16? 
' I 10,828 ~ S71 '182 
1 

945 s,zao 
• l01 S04 . G,S9S 
I 6Gl . 
I 2,676 l 2,828 I I 596 la'l96 r 
,, 

l,4GT : . l.S0,018 l 
I I 

~ 
~  

;U'7 
69,S61 

' 
1?1 S62 

' 
7,667 . 2M 

• 248 
' 127 I 

' 

; ~  

I 
] n 

l 8,6S? I 6,311 
I l,Sl8 

va.sso 
40,223 
141 0SO 
s,44G . 

6$7 
SST 

ll f40,026 

.• 



• 

DIVISION 
STRUCTURE 

DlsraiBU'rlOR 
--- IPE$_ERYOIR 

~  

' 

• 

t1 

ti '-1 IJ. 

• 

REPRODUCTION COST 

l"fEM 
I NO. ITEM 

.. 

te 

s. s. p.t.pe 

• o• ~ walft . 

1'ar.A!.:l 

QUANTITY 

69 

650 

~  

1 
• 

.. 

UNIT t UNITCOST 

- ,- I 

' I 
Cu. Yd. I 3.00 ' . ,. .eo 

I 

' ~  .9() I 
I . 

otum ' u.oo ' I 

• I . 
I 

. C OiU 
~  

~ :: ~ 

REPRO D . REPRO D. 
COST WITH O V II AHI:AD 

171 

27 

13 
I 

657 1 765 
I 

!I 

· ~  u ,; \.0 

B-16 WALT£R LERO\' H.UBER 
CIVIL : ~ :  

DEPRECIATION 
• 

AGE ' PROB• 
I N ABLE ANNUAL 

YRS . ' LIFE 

e . 50 15 j 

TOTAL 
DEPRECIATION 

91 

r 

II 

TOTAL 

' 

6H 



DIVISION DISDIBU!IO 

STRUC1URE " 

IT I! .. 
NO. ITEM 

1 ,,,. Trident 

1. -!rl.dent. 

Int. 

1&tnt. Creat. 
• 

l . ., ~  

T .... 0 

• • T. l'" I 

!_\e. • u 

·'a ·~ · ,f) •n."'\ -

ICE • BI. CAJ08 VAU.BY 

REPRODUCTION COST 

I QUANTITY UNIT UNIT COST 
__ _ , I 

1 euh 20.00 
• 

1 It I 

' 25.00 I 
I 
I 

5 .. 26.00 : • 
I 

1 It 26.00 
I 

;;: " t6.00 

s . • 46.00 
• 
2 II eo.co 1 • . 

L I 
1 • " 6o.oo 1 . 

I . 
' " 1oo.oo I 1 

1 " 75.00 1 
' 1 II · as.oo l 
' 

1t t!u• 1 · iot 43.oo I 

J • 

REPRO D. 
COST 

f 

20 l 
I 

'21 I . I 
125 

I 
~  I 

90 

136 

12\J 

GO 
I 

100 I 

T5 

86 

43 . 
., 

903 

• i 

REPROD. 
WITH OYtiiiiHI!:AD 

2S I 

I 
' 

29 ' ! 
I 
1 1M I 
I 29 I 

I 
I 

~ ' 
I 
I 

,! 151J II 
I 
I J.Se I 

l • I 
se 

115 
• 

86 

98 

49 

~  ~ 

.. 
~ 

~ .. ,.,...... ..-._-'!"".,..- ... ~~ ··--- - ~ 

AGE 
IN 

'I' A • • 

6 
: 
' 

6 : 

6 

6 

5 

6 : 

6 

6 l 

I 

5 
• 

2 

2 

• 
~  

---=--. 

BaG 

DEPRECIATION 

W ALTER LEROY HU BER 
CIVIL CNQINI:I:R 

-REPRODUCTIO N 

TOTAL. PROB· 
ABLE 
LIFE 

ANNUAL DEPRECIATION TOTAL 

20 1 . 6 1' 

20 ~ T 22 

20 7 · Z6 108 

20 l 

20 5 25 1: T8 • ~ • • I I 
20 s . S9 ! 116 I 

1 

20 T ~  n lOJ 
4 

zo 3 ' 1'1 ~ 52 • 
I 

20 6 l 
t 29 ~ 86 

16 6 11 76 

16 7 : ~ 85 
I 

52 226 II 81S 
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) . ·- I r _ .. ~~ · ~ 

I 
I 

i f •, ' • ., . ~ y .._ ~ - ~ . ',, '"' -• .. - "'., . .' " ... j t •, I ~ ... ' 
I 

1 ~  

I r r I OO"Cj1 so·\;):: I 

n01u """'l C OOJ. I 

~ C02 

_ ... --~  --
[, 
~ 

gr, 

~ ~ 

.._ ... -..... I 

'&,; f ~ l 

:~  ! 

·~~ 1 0 ·_.- • 

t· ~ _ _..._,. 
- ~  r n;n , 

' ·i .. · 
• 

so 

COO!J. 
~~  

I 
I 

I 
' 

• 

1'0.-! "" ~ ~  ~  
! 

~ 
--l/... ~ ..... . , .. ,. .... --- ~ l tl 

! . 
""n t.J •j 

f, .l . .S J_., 
J. • ~ 

~: ~  It i.J 

~ ' 
e -·- ..... " 

- I 

~ ~  ~ t: I ...,. 

~ 
I 

• 
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w 
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~ 
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DIVISION II SfRIBO'llOB 
STRUCTURE 

Lii1i8 

REPRODUCTION COST 

~  

DEPRECIATION 

CIAJr tMOII.C[tW 

-,.wrJ.£H ~ ~  HO BEU 

W At. T£R t.£ROY HUBER 
CIVIL ENQINCE" 

ITI: N , 
~ UNIT COST i I ~ AGE PROB· TOTAl. H • ITEM QUANTITY , REPROD. REPROD. IN ABLE ANNUAL TOTAL NO. ~ COST I WITH O YIIRMI:AD I TRS. LIFE DEPRECIATION 

I - ~ · - - i -- -

. • , I II 

I 
I I . I 

• I l 
, _ SRRVIC - ~ 

.sor.Plpe 160 Ln.Ft. ; .67 ; '86 I '.99 1 • ' 10 . •:'1 ' 13 86 ' Culnc ; 11,802 " .55 I G,4ttl I 7.4Ss ·I • 20 ~ 1,.493 6,9?2 . St.d.Scr.ar- I s,oos It . 31 ~  I ~  ,, ' 20 M 214 86'1 ~ n • 3.665 " • 26 963 I 20 56 
. 822 27( l,.09S I' 16 ft • .. 985 " .22 217 I 260 1 10 : 20 ·12 125 125 

G S/, .. ~  soo n I el8 I 6& 1 
62 ~ 0 20 0 I 0 i 62 I 

1 each • 13.26 l :u . 115 ' ' 1 20 1 3 - 12 r 

tUnp l · each 
. I 

~ 50 t 0 ' 0 60 4S.OO 1 ~ ' . I . 
I l I I ,, 

I . " 
IALS I . I I us 2,6'10 ~ T,-4SB • I 8, ":88 j l 0,108 . 

I 

r 
I ; 

u.oo i I 
I lj ! t 

'orthl.ngton 7 each !( 91 ·~ 
~ 

r· \ l '\ 
I • ' ·,t 19 : \ I \ \ S . 1:5.00 • " I I !rldent. " 

. 2o · \ 1 • 20.00 I 
I ,. 

' ' 2 • •I 25.00 I • 5o · • ' 

l , lot 1o.oo I i.o l 
I 

I { I 
21.0 240 ij { 4 \' 20 l2 •a 'I I. 192 
I ) 

\ 
I 

- rr.t... CAJOII LIRE& . I 8,9, 10.848 \"\ 600 2,'118 li 7,610 
f''\ . 

t I \ I \ 
• 

I 
I 
' I 

' I 

I t 

' f 
• I 

'I ; . ' • .. . (' •, l . \ I 1 _ - . ·- - -- -· •. I . I - ._ 



~  

nv nCAu. 
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8TR 
NO, 

DIVISION DIIDIIOflOJ 
&iii._ 

STRUcn.JRE IIBIIJIIltUDS •OIIMOWI 

REPRODUCTION COST 

ITEM 
HO. ITEM QUANTITY 1 U!"'IT I UNIT COST 

. 
I 

\ 
I 

\ 

TO s v 

~ . . ft .. - -- .. . , ~ - - .. - ~ • ~ • . . , ! 

REPRO D. REPRO D. 
COST WITH O VC,.HII:AD 

•·• WALTER LEROY HUBER 
CIVIL ENQIN E 1[ .. 

DEPRECIATION 

AGE PROD• 
IN , .-.oLE 

YA.. LIFE 
.-.NNUAL TOTAL 

DEPRECIATION ----1- ___ , 1---

.... ' . . . 

• - ' . 
CU.Y4e : 2.26 I 81 • 1Ze60 I ft& ,,.. I 1.111 •• so o.1n .. 81.10 

• •• oo 
.oe I I - • 

1 lot. I 18 18.00 I 

800 . lbe· I I eo •elO I . 

I ' I ' l • ' tmALS 1,111 I 1.azs 9 150 I& . ~ 110 1 ,. ' ; 



.. • 
• 

.. 

r cn•J..r.:• . s·:;2 

~  nwr.1 1 ~  

C 0 2J. 

DIVISION DIIDl Uwt%01 
STRUCTURE 01911!)@ •a avo us 

REPRODUCTION COST 

I ~  ITEM ! QUANTI TY 
NO. i I _. ___ _ 

__.........--- --- I . I 

UNtTCOST 

- - l I 
UNIT 

IUIIIVOD 
; 

l 
.. ,_ " 

II& Cta.Y .. 2.26 i 
I .a • 12.EO . 

I I 
. l.UO JQW' r •• so J 

I 0e2'11 • ...10 
e.o I Btlr• • •• oo 
a ~  • . .oa I 

1 .... • u.oo 
800 u.. : .10 --: .·zoo I • .10 
100 :aq.rt. / .o& 

.zoo tDfi I 4.7.80 
• 

• 

Mi t.>t . OAilHIC::YO 
~ : ·  

JtEPROO. I RE .. ROD. 
COST Wlf tl O V 111 MHCAD ____ , _ _____ _ 

,, 
896 
I? 
18 
10 
·I t 

" GO 
20 
26 
10 

I . I . l,.TaO I l 
.. 

TO!ALB I I 1.no 

' ., ••• ~  60S 00 608 C..Yt. ! 2.26 1.111 
T8·f • ( lZ.GQ 859 

2.8&6 ;•• : az.-eo 160 .no ' . as.ao ·1 7 
1 lot 2&.00 ! 2& I 

1J Sqr. t.oo 
100 Sq.ft. ! .oa I 8 
GOO lba. ! .10 i 60 

I . 
t ! ' 

torA£8 • 2,too 2,?80 I I 

I! 

q 

AGE 
IH 
~ .. 

WALTER LEROY HUBER 
CIV1L IE:NQINEER 

DEPRECIATION REPRODUCTION 

II PROB· 
.A&L£ 1 J TOTAL 

ANNUAL. DEPRECIATION TOTAL 
LIFE I 

------1- ---- -------- ,_ -·- - - - -
" I 

I 
'I 

8 &0 . 40 S18 tl l,8T2 

6 60 6& I I 'IS 



•soo 

0\11i 

C02l. 

DIVISION Dl8fJUIUIIO 
STRUCTIJRE ....• ' . . I llf BISIHIODI 

.. 

• 

.1•so 
•o2 
'-1€ 
·ro 

OHIJ. COl'J. 

REPRODUCTION COST 

I TEN 
NO. 

~  

BeaeJEftilr 

• 

ITEM 

• 1 

• 2 

• 

-

i 
QUANTJTY 

! 
UNIT UNIT COST 

·-- --1. - -i- I . 

S' 

r• &\Yo 

C02J. 
HlibHOD' 

RCPROD. 
COST 

laOMI 

1.58 

1,710 

2.400 

1.115 I 

'..V!O 

r'aao 

MU.H o,., _...,.yg 
HE .. HOD' 

REPRO D. 
WITH OVUHH[AD I 

1.823 

1,990 

2.100 

AGE 
IN 

'IRS. 

0 

OEbHECIV ~  

DEPRECIATION 

r •e.\ 

cii.tr ~ :  
4 '' ·1 ~::~  

MYrJ.EtJ rti:IOA HnBttl 

WALTER LEROY HUBER 
C::IV1L I:NQINE:lR 

REPRODUCTION 
Ll(•• ~~ :  

PROB• 
ABLE 
LIFE 

ANNUAL TOTAL 
DEPRECIATION TOTAL 

IN 1. 

110 

40 118 

66 76 ~ 

' ~ 

1 1,818 i 
j T.ue 



s" 

~  

-1 
O n VI.UflA 

1 •• COaJ. 
n 14u. 1 nHI .L coru. til'i b MOD 

~·  - - I . . - . .. r.-_. __ r_,, .. ~ · ..... ~~~  .... ~ ......... ~  ~ o,.a· .• ,...-_. ·--- ~ -.t..l•· : 'I; · .- ·~ ~ - -... "U =J!!f---C¥# =a ___.,.__,_ : ~~ · ~ ~ --si a a:t --- --'"'--

1 

DIVISION 
5fRUCTUR 

ITEM 

O!AL8 

{OUl) 

~  

REPRODUCTION COST 

QUANTITY UNIT I UNIT COST I REP ROD. _ j COST 

1 .oo I &oo 

1 . 416.2& I 416 
1 ' l rr.tiO ' 

1 I • e.,o 1 8 I 

2 : eaob . ft&.OO I GO 
1 " . ao.oo . 
1 • : zo.oo .. . 
1 · ~ 11.26 

I ' 
I 

1 . • 2LOO 
1 I liM . 1&.00 12 
1 ' • I 10.00 10 
1 ~ lot. 

' 
ao.oo 10 

1 • Ule88 
1 I lob M.ea I 66 
1 • &.62 .oo 

&.00 
cu. Yd. 10.00 

. I . I 1.019 I 
• . 

1 
1 1o\ 
1 cu.1'4.i .... 

l I 

1 REPROD. 
I W ITH O V I: AHCAO 

&1 

1.262 

I 

100 

I o 

i I 

e2 1g ·~ 

WALTER LEROY HUBER 
CIVIL ENQINI:C .. 

DEPRECIATION 

"ROD• 
ABLE 
L I F E 

ao 

20 

20 

ANNUAL 

19 

. 
0 

4 
I 

TOTAL 
DEPRECIATION 

1' 

0 

TOTAL 

u 
II 1.282 



DIVISION D. 
STRUCfURE 

ITEJI4 
NO. ITEM 

~  

1 
1 

J 

c 

n• Jlf 

r etto 

REPRODUCTION COST 

QUANTlTY UNIT 

l 
1 lot 
2 cu.Yd. 

··~ 

UNIT COST 

aoo.oo 
38.00 
12.60 

_.. . . .. 

1'0\ 0 ~  0 0 
.... .. . :: . - .. 

~  

I 
• CIJ<lJ. 11 MHH ~  
HEhHOO' . HEbUOo· 

REP ROO. 
COST 

800 
38 
26 

REPRO D. 
WITH O V I!: AUitAD 

I I 

AGE 
IH 

,. ,. s . 

863 992 lj 0 

0 I 1.\5 

, ~ :  
J.OJ.Vr 

0Ebl$ECIV ~ 

. B-U 

. 
DEPRECIATION 

Cl111r ~ :  

MwrJ.£U ~  HOBIEU 

• 
WALTER LEROY HUBER 

TOTAL. 

CIVIL I:NCltNECA 

REPRODUCTION 
LI:SS D£PIUC:14TIOH 

PROB· 
ABL.E 
L.IF£ 

ANNUAL DEPRECIATION TOTAL. 

20 0 i 0 992 

-· • --- ,... .. _._._. -..-- lOSS I.n.ft. .90 932 j 1,071 ~ 5 40 27 I 1M l 937 
249 • .SJ 199 ; 229 11. 8 '0 6 ~ 4r6 lSS 
143 ' " • 72 I 103 I 118 Ill 5 so ' : 20 98 

1 16.00 I 16 ) i I 6 s.oo I 18 ) . 
3 ft 1,00 s ) 
3 . " .eo I 2 ) 
5 " 1.50 I ~  1 " 13.00 13 ) 
1 " 1.00 1 ) 
1 " leOO 1) )---- 239 ~ 0 40 0 , 0 H 2S9 " 1.60 14) ) 
2 · " 1o.oo 11 20)) . 

1.L 1 n 1.00 I 1) ) 
17 Ln.Ft. I .6? 10)) 

1 oaoh , 1 • 50 I 1) 
a n · 4•00 I 12) ) 
1 t " 14.00 14)) 

29 . cu.Yd ; 2.26 66) 
1 lot I 10 _......_ __ 

1,442 1,667 ~ 87 i 200 I l,ft&T 



DIVISION 
5fRUCTURE 

DIStlllBU!IO 
OllOSSll)ft PUXPIU 

~ 

nk1.! 

C02.1. 

s .'liO 

REPRODUCTION COST 

ITEM i QUANTITY I UNIT 

. -OLD f 
I • 

1 •• ·· a\ea!Arcl· Dine , 1,080 i LD..Ft • . 
859 n 

196 a . 
1 · each 
2 , ft . 

untcma I 8 " 1 . 1t 

a· 4." ~  •11• I l n 
• 

5 • 10 •• tH• 
~ . 

' 2 n I I 
I • rt ' 

! .. • 11 'd.tu 2 I 
I 

1 , " I 

' • 
1 ' " I s 11 I 

I 

6 • I 

1 

~  • 1 . lot • 
' . 

I I 
I . TO!Al.S I • • I 

(new) • ' l I 
(old) i 

l ! 

UNIT COST 

e90 I 

.57 
•50 I 

15.00 
1.50 l :s.oo : u.oo 
1.00 
.so . 

1.00 
10.00 
1.oo 
2.fi0 
1.00 

~  
82.00 

I 
I 

I 

-· '• C<JI!J. Mil .. tl Af¥flllYC 
IIEb l:SOO' I:SI:.:bl:SOO' 

REPRO D . REPROO. 
COST WITH O V I. RHI:AD 

9'12 
490 
98 
15 
s 

24. 
13 

1 
3 
s 

20 
1 
s , 
8 1 . s 

82 

1 '1M j • • 
1,994 ~ 

GOO I 615 I 1,252 1,089 I 

'183 . 900 883 1 992 
1,«2 ! 1.668 

~ ; l 99-4 
I 

I o,•11 ; ~  

0 Jl'\ 

c 
g 
?. S.\ . t 

J!s&S WALTER LE ROY HUB ER 
CIVIL ltNQINt:tR 

DEPRECIATION 

AGE 
IN 

YRS . 

g 

9 

PROS· 
ABLE 
LIFE 

~ so ' 
I ' 

I S() : 
I I 

• 
i I 

~ 

I 
I 
• 
I • 
I I I 

TOTAL. I TOTAL ANNUAL DEPRECIATION 

I I - - , 

66 1 598 II 1.196 

19 l?S I .02 
I 1,262 0 0 

so 270 680 . o 0 992 
65 49' 1,161 
66 598 1 S98 

• 
i 

170 I 1,638 



1 

DIVISION DIS1RlDUll09' 

SfRUCfURE OROS3ll0 I·IIBS 

.. 
T 

T\.ho 
a2a 

'OBO 

~  

C02.1 

I . 
I 
I 

.. 

~ 

REPRO DUCTION COST II 

ITEM I QUANTITY ~ UNIT I UNITCOST I REPROD. REPROD. I COST WI T H O Y io RHI:AO 

r·-------1 I I · - .- -- - - - 1 
. I I I ' 

• 
MAlUS a. SIBYICBS - • 

l 
"'""!,. 300 . Ln.Ft. .18 . . 1 1/4,'" aJ.y. atct.aor.pla..e • • ' " .31 • 1,&11 5,9t0 ' • • • • • 6,306 " .57 i s.5s.& ' II n 184 ' n .90 I 148 

12 ; each s.oo I 

60 I 
l4acelleneoWI tit.\inga l I lot I 286 I 

I I I "rO'lALS • 5,982 I s.a79 I 

1 &/I" ~ Z/ '" Lmbert. • 6 ~ oaoh 13.00 66 
' • 18 . 13.00 208 

s • lS.oO I ~  

2 ' " lt'.OO 2G i 

3 " 20.00 so 

' 
,. . 

25.00 100 
2 " 25.00 60 
1 " 60·00 60 

·1 • ... tinga 1 lot ~  
I I ; 

• • I 

TOTA:-8 • I ~  '1M 

BA!ID TarA.ts s.s2o ?,GUS 

'J .... 

~~  . 

• lfJ ..... ·~·~~~~ • 

" 

e ... 

""'"'nvr 

p '4 

Nl 

• 

W ALTER LEROY HUBER 
CIVIL I:NQ INI: E., 

DEPR ECIA TION 

' TOTAL ! AGE I PROB-
IN ABLE ANNUAL DEPRECI ATION TOTA L 

YAS LIFE --- --- - ----

I r 6 , S() 229 1.147 :! &,'1S2 

6 20 S7 lBS II 551 

268 1.330 G128a 



· DIVISION DIS'rBIIJl!lO 
STRUCTIJRE ~  10. 

J 

s 

]'C 
f? 

J:>r 

Oltll: 

coa.L 

' 

REPROOUCTJON COST 

i 
I TIN 

I NO. 

1 

1 
2 

ITEM 

8\ril'Pt-. 

·- - .. G" acre• p4 pto 'W&lve 
• 

'A ill 
' 

lJJL.Et PU1lt! 1: DitcH -
' , 
' 
I 

'!alALS 

QUANTITY UNIT 

418 cu.Yd 
6,294 " 

15,315 sq.Ft. 
116 Ln. Ft. 

1 each 

211 Cu. Yd. 
o.078 ~ 

' ' 

l 

• 
sP·ou 

•ro 

\ 

~  co 

UNIT COST 

.so ; 

.eo 

.10 
1.!6 
.25 J I 

I 
I 

I 
I 

2.50 
62.60 

' 

.. 

e 

0 
ao 

e'a 

' 

coaJ. 
tH::hUOO" 

• 

l 

.. ~ 

MIJ H C l'l ••Ho¥0 
tiEuKOO' 

REPROD. REPROD. 
COST WI TH O VIAH.AD 

125 
S,'176 
1.,632 

238 
26 

~  a.sso 
I 

II 

i 

e 

AGE 
IN 

l u I 

I 

6:52 612 ~ 14 

6 ,462 ~  

i 

:jO 

0 

, !,. 

SSu ' Jfl 

• 
~ ECIV J.IOio'l 

DEbHEClV l.IOt-1 

vv 

~  

DEPRECIATION 

J.o.t•r 

WALT£R LEROY HU B ER 
CtVIL I:NOtNU:A 

I PROB• 
ABLE 
LIFE 

ANNUAL TOTAL II DEPRECIATION TOTAL 

~ ~ ~ ~ · 

' 

II • 

50 131 1,8M ' j 
11 .,116 

60 l2 1'11 II 441 

150 2,110 ~  



DIVISION 
5fRUCfURE 

ITEM 
NO. 

r J. e: v• 

RIBUTIO 

T 

·~ 
rr 

~  

~  COa.l 

• 

T 

• 

• 

~  

,. , . . ; c. ~ 

. 

~ · l:. ,J 

s· 

a 
T c.:,.• • 

... :;s 

C:Otl.1 
~  

l 

"TS 

~  

N\ll H 0 1\ 1 -. !i a 'f'D 
l1!"1.HOD' 

PUUP StATIO 

' 
REPRODUCTION COST 

ITEM I I I REPROD. REPROD. QUANTITY UNIT UNIT COST COST W ITH o v •R .. ~  

I ------- - - ------- - -! ·----1 I ,-- .------
,__ ___ , __ _ 

1 1 acb so.oo, 
I 

460 517 

1 lO.IIP .tor ' 1 each ~ 
e.rter I 1 . " 

1 ' " ) 400.00 400 I 460 II 
20 · ~ 200 , n 

I I ~ ~  l I lot. ) I I 

. 
I ! 

1 • Qovlda terL.!riplex :t.•lungor · G50.J . 
l ' lot 660 i 148 i n • 100 I 1 · 100.00 116 

" 
t 

GOO I 1 600.00 690 
to ' i 

1 " 1,. d 14r ' 18 
1 • 1.00 7 8 

a alan ~ " 100.00 100 115 . 
" tltUnga 1 74.00 74 . 85 

' 1. . . 
I 

10TAL3 I I 1,646 i 1,?71 

~  -
~:  2,7 

1 

A IU' .. , .. 
\<c 

···o 

0 

rs 

~~  

~  

Oi:htl f'C IY J to 
J.OJ.Y r 

1 

M: 

~  
t' l 

14 

Cl Ai r ~ ~ :  

Mwr ~ ~  ttn 

WALTER LEROY HU8£R 
ClYIL I:NQINUR 

DEPRECIATION 

AGE I PROD· 
I N AB L E 

Y A a . LIF E 
TOTAL I TOTAL 

ANNUAL DEPAI:CIATION 

1· so l?S ! 242 '16 

s · 20 2S i 115P. M5 

1ft I 20 S? ! 

~ 
226 

u 20 G K 
:S . 20 S5 . 586 

14 ! 20 1 6 
14 20 0 2 

' 20 :I 92 
4 · 20 68 

I 

89 1 1.012 

28 1,12 1,6S2 
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DIVISION DISTlUBUTIO 
STRUCfURE 

JTEN 
NO. IT EM 

'OD 

s:ran. ror em!M'nJcnent 

OnYMJ.UA nMIJ. nMIJ. coe.a. 

~ ~ C02J. , 

• 2 

REPRODUCTION COST 

I 
QUANTITY UNIT j UNIT COST 

- I !----

1.oas Cu. Yd. 1.26 ; 
I 

' I 
I 

Cobble r1pr thlok 3,390 ! sq. Ft. .os l 
I 
l 

' ! 

C08J. 
tiEbUOO' 

~  OAf'.,.,IIWO 
MEt. HOD' 

REPROD. REPROD. 
COST 1 WITH ~  .. ~  -· 

1,356 

1'10 

1,626 I 1, '155 i I 

r 
II 
II 

0 .. -
~  I r"IILE 
'"" vsrE YC!E a.uog. 

~  J 

VMlo'lnvr ~· ~~  
.J.OJ.Vr 

~ 

B-1 

. 

~  LEROY HUBER 
CIVIL ~ :~  

DEPRECIATION 

AGE 
tH 

YAS . 
I PROD• 

ABLE 
. LIFE 

lB j 100 

ANNUAL I TOTAL 
DEPRECIATION 
---- ·- ----

18 . SlG 

TOTAL 

~ 1.a9 



DIVISION DISTBIBO'flO 
STRUCTIJRE MILKS R&11iYOill 

I TEN 
NO. 

1 

ITEM 

X:aa•w• f'or •bJnbeJl't. 

• 

REPRODUCTION COST 

QUANTITY UNIT 

11085 cu.Yd • 

.. thick 3,390 : sq. Ft. 

l 

·o 
r·s2 

l UNITC09T 
I f 

1.26 

.os 

r1 asn 

REPROD, 
COST 

1,526 

REP ROD. 
WITH O Y I: AHII.-.0 

B-i WALTER LEROV HUBER 
CIVIL I:NQINI:C" 

DEPRECIATION 

ANNUAL 
,t.G£ I PROB· 

tN AOLE 
'I'Aa. LIFE 

18 100 18 

TOTAL 
DEPRECIATION 

316 

TOTAL 

l,gg 
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r•s .. • 

~ ~: " - ' l-··- '"j- ~~  ___ ........ .,._ ______ _ 
I 

! ~  I m41.1. 

STR 
NO. 

~ ~ OHI.L C08J. COBJ. 
~  

~ :  C02.1. 

DIVISION 
STRUCTURE 

J)IS!RIBU!IO. 

ITEM 
NO. 

1 

OfALS .· 

ID'BRAT BJt.L LI s 

REPRODUCTION COST 

ITEM 

1Jl 

oua .-s.ttlDSB . 

. 

- :r 

QUANTITY 

1550 
1200 

1 

UNIT • I UNITC09T II REPROO, COST 
- '· 1-- -

Lni't 
" lot 

.57 1 884 .n zv 
63.00 . 63 

1,319 

2 : oaoh lO.OO l 10 
3 " ~  1.5 1 . lot l.oo t l 

• 26 I ' 
I 

1 eaoh zo.oo l 20 ! 

l,$6 

REPROD. 
WITH f:Vt.A HEAO 

1,61'1 

oo I! 

2S !I 

1,670 

'-

AGE 
IN 

YA!I.. 

6 

rtu: . verE YM'-'nvr .lOJ.Vr 
bUOO· 

~ 

B-48; 

C:IMt Cl.-.cm1n:W, 
M'fr.u:k ~: ~  Hnlit:u 

WALTER LtROY HUBER 
CIVIL I:NOINr:EA 

DEPRECIATION 

PROD· 
AOL£ 
LIFE 

30 

ANNUAL 

Sl 

. 
TOTAL 

DEPRECIATION TOTAL 

-·-· ~

53 1,P. 

& I 20 2 · 8 

5 20 1 
6 " 

'11 

26 l.,F.oS 
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I 
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I 

• 

• ~  rt 
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J)O 

1),, 
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·· ~ 

GROSSl!O!I!' · ( i'ormerll" J1nrra7 Hill) HESERVOIR 

REPRODUCTION COST 

.\0 " .. 

8 so j 

so !; 

r• ny1 

• 
~  . 

.B-49 

DEPRECIATION 

& 

.. 

0 

f"E•• O£Wtii[QY4,10t4 

tu; .. .soonCJ.JoK . 

WALTER LEROY HUBER 
CIVIL £NQINEt:fl 

•· ' 

~ 
Ll•a DEP'AIC:IATJO•N 

AGE PhOB· l ~ ~ . REPROD. REPROD. • IN - ABLE Jnll 1 T EM OUANl'll'Y UNIT UNIT COST COST WITH O Y. RH&AD YRO. LIF£ _ ... 
NO. I I II - ---

TOTAL TOTAL 
DEPREeiATION ANNUAL 

' 1 
' 2 

r 
; 

IJ 
fStripp1ng 
•ranob Exonv. Earth 

Grave1 
3 ·Trenoh ?!xoav. Cemented 

-

5 
6: 

l 
2 

6 

Grb:f'el 
.in ·mb8llkmont 

,tq Fuc1alo · 
Biprap 9" thiok 

r 

01'ALS 

ft•nntod Gro.vel 

Pipe 

aYing 
to 

1 IExoaT. ~  Gravol 
2 JConctrote 

oo Gateo • 

' 1 .182 

. 90 
I 

; 200 
'23934 

I 

I 
I 
I 

i 

2669 
21780 

291 
60 
20 

7.2 
~  
.03 

9 
51 

.075 
2 

CuYd I .4o 
I 

" i 1.50 
I 

" I 
l 2.60 
I . • 60 

• '16 
Sqit : .10 

" n .. 

CuYd · 2.50 " ~ ' .35 
Lnlft 5.00 
CuYd 12.60 
Sq?t I .10 
!mY :75.00 

: CuYd !.50 
1t 1£.50 

!lm!l 75.00 
enoh I 200. 

473 

l 135 

l 600 I . 
1,96'1 
2,002 
2.178 

727 
21 

140 
90 
ll 
23 

1,012 

23 
639 
56 

400 

1.117 l 

l9.S43 6 

1,164 G 

1,285 ~ 6 

1 

Q I 0 19,843 

0 0 1,164 

I 1001 13 I 77 ~ 1,208 
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T!J . Otl2 
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HEbttOD' • 

I 

" 

, 

0 

.. 

e 
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1114 

vax 

! 

10 r l l 

.,. • . ! -· I 

rn.E 
-vsrE YMMnvr 
bUOD• 

DEbl:SECIVJ.JOM 
raee ~  ... . 
WE.,vcanc:;a.•oM 

DIVISION lJISfJliBU!-IOll 
STRUCI"URE ·o•a•nt ( tormerl.7 JIAnq Kill) Reservoir B-&o WALT ER LEROY HUBER 

CIVIL tNOINElR 

REPRODUCTlON COST 

ITEM ITEM I QUANTiTY I NO. t 
I ' I 

1 COiJOret• !iera 1.8 
1 I 

1722 ' 

... 2 
1& 

266 ' 

8.6 ' 

150 -
f0f1J.8 I 

1 .....,uca•r • , ..... .,..,. ...,.,. ~ • ... I . • 66 = ...... . ' 

lron Pipe 1 192 I 

.Pipe : 132 
11elear Gate · 1 .. " " ' 1 

ir Va1Ya . 1 
Conorete armma. pipe I 65.6 

Cobbles 1n 1: 6 Om". 
11.1 I 

IIOUSB . 1 • 
I • 

1 Olearin« 1 

. . DEPRECIATION 

' . I R£PROD. I REPROD. . AG E I PROS· ' TOTAl.. I 
UNI T I U N \ TCOST COST i W ITH OVll RI1 UD 1 v':.. I ~ : · ANNU A L D EPRECI ATION l 

- 1 1- ------ ,__ --- '-- -!-- --- --

. ~  
OUYd 12.60! 16 l II 
lot 200. ! 200 ~ 1 
lba .10 \ 172 , 1 

" .10 4 I j 
eaoh .20 . 8 ~ , 
Sqi't • 20 j 63 ! . I 
CuYd 20.00 : 70 j I 
lba .10 1 15 ; . 
· 11 - ••u 

I I I I 

I 683 I 613 . 6 100 6 I 3? I. i I I ;I 

OuYd 2.oo l 182 
LnHt 6.·00 1,152 
" 7.6o ll ·,oos 

eaoh 266. 1 265 
" 190. 190 
" 6.00 6· 

CuYtl 10.00 666 . I If I 6.00 1 67 
I . I 

3,471 
.eaah I 70.00 I 70 

I 
lot 1 s&.oo l 85 

• 8,992 i 6 ·100 
I 

' 
! eo ·~ 6 !0 

40 ~ 

' 

40 I 

8 ~ 

0 
. 
I 
' I 

I 
I 

2S9 ! 
16 II 

0 II 

REPRODUCTIO,_. .. .. 
11.1:' a OCJI'R I:CI•110-M 

---

TOTAL 

576 

3,'753 

" 
40 
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~ 

..... • ___. ~ ; .- f I •· - • .. • ~ .,.. --• .... ~ . - f . •. -- -
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-t I ,JO I a• t! i · r:1r.xfi so.·. oo see .. ad'r. f · ~ ·  - - ' 1f_ ~  ~~ J .,1.. =--.:.. . 

lt! 1 
eeop : · ~ ·  

' s ~ · .H ·_ ----1 .,•J'"O 
~  rpo 1 ~ ·  

1 - ~  · .soo• ~ •n . ~  -: · rs ·eo I ,, ' : 
' 1-
I .. 
1 • 

-I :f) ~ ~ 

= fil. 
REPRODUCTION COST DEPRECIA1'10N 

I 
UNIT liTEM I T EM . I QUANTITY 

' ~ I 
~ . ~ 

: UNIT COST REPRC)D. ,, REPROP. ~ ~~ ~ 1 PRO.B• 
1 cosT w .ITH ~  i ~  , AaLE 
~ , yns 1 LIFE I I I I h-- ·--

• 

S11DARY -S}a11lw_ 
ate 'L'o 

Gate Tower .Bri dge . 
Outlet 
·oato MotlB 
lleaervoi r' 

IWJD !O!ALS - Murray 
ll1ll Raaeno1r 

I • I 

117 ,ass I 
1,012 
1,11.7 

633 
. 3 .4'71 

'10 
o5 

125.495 

19,84:3 ! 
1,164 ! 
1.285 

615 : z. 992 ~ 
eo il 
40 il 

II 
27 .ol7 ~ 

_ TOTAL. 
ANNUAL I DEPRECIATION 

---- - ~ lj-

0 
0 

13 
6 

40 
3 
0 

~~ 
0 I 

o ,I 

' ' I fli t 
239 ti 
16 

0 

62 569 

2' . ~:·· 

• 

REPRODUCTION 
LI:BS tJI:PfttClATCCIH 

TOTAL 

19,848 
1.164 
1",208 

&76 
3,768 

·~ 
0 

26,648 
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c.l O.f'1 .UJ A. ~ n&.n.L 

~~ ~~  DIVISION ])ISUIJIU!IO. 
STRUCTURE KUBBAY BIJJ. - IUCALYP!OS SIPBO. 

REPRODUCTION COST 

- ----. ~  

• \ "A I .. -..u 
~· ~  

• ] 

;I 
I 

• 

es 

........ ~ : ' ... 
~  !I { ' r 0 
eo 1 1 ; a 

;J • a at: ·' 1 · · tfO . e .. 
~ 
0 
0 

_._ .. - -· _ ..... ~

CO<H 
~  

EbUEC JV 110:..1 

B-& 

DEPRECIATION 

ctA_<r ~:~ ~~  . 
lt•'lrJ.CI:f ~  HOS£14 . 
I_ .. ,, , . I 

CIVIL ENGINEER 

. ' 

.. 
! QUANTITY ! . 

·r • • I 1 . . . . , ,. I 

ITEM 
I 

UNIT I UNIT. COST I REPROD. I REPROC. C:OST WITH ~  - - - ---- ------.-- 11 

AGE 
IN 

YAS. 

I PR.OD• 
ABLE 1 

LIFE 
I TOTAL • 

ANNUAL I DEPRECIATION TOTAL 
\ 

_o!.u.s 

pipe 
a 

Draill1'1 . p • • 
Blowotfe 

ted Gravel 

v.m«n tea Grael 

TO!AL 

616 
616 
9'10 
600 

1 
60 

5828 
18 
68 

1 

99 

728 

Oa.T4 
If 

" " eaoh 
CuYd 

LDft 
Lnft . 
" 

lot 

OuY4 

L!U"t 

1 iiU\ I -.""' 
2.60 . 

.60 i 

.36 I 
100. l 
s.oo ' 

924 
1.540 

86 
210 
100 
180 

1,068 
~  

558 
241 
116 
208 

2.40 ~  ~ ~ &.oo 90 
~ 1n 

100 . 11 
6 100 18 
6 l.OO 6 
6 100 2 
, . 100 1 
6 1.00 2 : 12 . . 
6 100 . 147.. . 881 
6100 1 ' 6 
6 1.00 f 2 i 10 

I 
l 

\ 

\ 

. ~  '\ 

\ ~  
~ ~  
{. I 
.,. 217 
·~· 108 
\ "it6 

1 I 
· ~ 

i' " 

zoo • I 300 I N& ~ 6 ; 20 . 17 l 10.. ~ J!-
1 
I 

16,763 I 19.268 II I 207 1.23'1 

I 
• 

8.,60 24& 

6e00 r ,,QUQ ~ ij 

' . 4,618 6,306 

21,866 lu.s7s 
6 0 

207 

0 

1.257 

&.305 
23.336 



DIVISION 
STRUCTURE B-&8 WALTER LEROY HUBER 

CIVIL CNQINI:I:A 

• REPROCUCTlON COST 
• DEPRECIATION 

~ 
AGE PROB• 

ITI:W 1 T EM 1 QUANTITY UNIT j UNIT COST ~ ~  1
1 

~ :: ~  .,':.. j ~~  ' 
NO. I I - -· -·-· ' - 1- _ _, ____ . -.. - ---.- -

,..... ____ -.---.- ;, . 

1 

'O!ALS l 
I 

OO!LX! I 

I 

1 &Claw. Ce•cte4 Gravel 
• 

s. Pipe I Riy.S. Rocluoer; 
Yalyea • I 

pipe . 
' l 

4 Gate • i 

ir Tat r 

.0" Gate Bub .KD4 
1o• Y Brooh • 

. 
O!ALS . 

BRIDGE !0 !0\lZR • 

&t1 I auYa : .40, 2Z 
316 : " ' 1.&0 489 

6088 : " .60· 3,01 
1964 ,. .'15. 1,478 

10&30 I Sqft : .101 1.oss 
' I 6.278 ! : 

. . ' I 

106 CuY4 2.&0 262 I 

99 ' " 10.00 9i0 I 
112 Lnft 3.10 847 I 

1 i eaoh 28.00 2s 1 
2 I " 116. . 

IZO I I 

1 • • 18.00 18 I I . 
' a , CuYa 20.00, 60 j 

1 . eaoh a.oo 8 
' 1 : " I 2.00 2 ' 

l • " 2&.00 25 
1 1 " 6.00 6 
1 · n 45.00 1 45 

' 1 " 10.001 10 
I • 

I 

' I 
l ' 2,128 . 

I 

: 60.001 60 : 

~ 
I 

I' ,I 
p 

'1,214 11 26 
302 ,, 26 • 

1,138 ; 26 
I 399 ' 26 

19 26 
8'19 1 26 75 

21 ; 26 
r 

69' a : 
9 10 ; so 
2 10 ! 30 

29 10 I 60 
'I 5 ; 20 

62 10 60 
12 26 

2.448 

69 26 80 

• 

ANNUAL 

0 1 

0 
0 . 

. 0 . 
0 
6 : 
0 

0 I 

0 ~ 
o I 
1 l 0 i 

I 

l I 
0 I 

I 
' 

7 I 
I 

2 ' 

TOTAL 
OEPRECIATION 

0 J, 
I. 

0 
0 
0 
0 

132 
0 

0 
S ' 
0 
6 
2 

. g, 
152 ll 

60 

7,21· 

69 
6 
2 

2S 
6 

4 
12 

2,216 
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DIVISION DIS!RIBD'!IO 
STRUCTURE lmC.Ui!P!US RSSKRVOIR 

REPRODUCTION COST 

STR 'l lTEN ITEM ' QUANTITY I UNIT I UNIT COST I 
NO. - NO. : I I . ,--- --- - ~  

1 Biaav. c .. etec1 Graye1 25 CuTd 2.60 l 
25 " 11.00 I 

1 

13 ll zo.oo 
50 SqFt • .05 i 

.145 ,liB!! 6£.60 l 
20" ; 2 :oaoh I so.oo I 

2 ; " 10.00 : I a Bolte &: Ia.ta 15 ,lba .10 I 

• • I 

1 hOii'• Hirih J1 . GraYe'-
. 87 CuY4 l .• &o I ' 

2 · • C•mte4 Gruel 119 ' • 2.60 
g• p1utore4 . 126 Bq:rt .20 .. 

ta 1Jl ol4 a.te11 4 CuTd . 14: .00..;..,.. 
I I 

I 
:YJJD Oi' I 

60.00 ! 
. 

RRSI-

emu. 
~  

REP ROO. 
COST 

,"'6 
276 
Z90 
38 

8 
100 

20 
2 

896 

181 
298 

25 
56 

510 

60 

2600. 2,500 

OU!BDUSRS • 
!' 

; 60.00 60 

OB ' 75.00 76 - . I 

XKKPKR 1 S I 

760. 1 750 
I J I • 

I I I I 

JI'IUI 0 ,<\l' .. t-'1: .. 0 
~  ... uoo· 

I 
REPROO. I 

WITH ~ RHIEAO 

. .,. ~ '" 

~  

WALTER LEAOY HUBER 
B-64 CIVIL rNQINEER 

DEPRECIATION 

AGE 1 PROB• 
IN 1 ABLE 

YA!I. LIFE 

I 

• 

ANNUAL TOTAL 
DEPRECIATION 

I : 1,030 1: 26 0 . 0 ~ 1.030 

I 
~ 26 I 

I • I I &87 o : 0 58 

69 ~ 10 30 2 23 il · 46 

2,875 16 so 96 
t 

1,530 i l,S46 
I 

69 16 30 '9 ! 
~ 37 S2 

I 
I 

06 I 16 2& ~ 66 31 

868 ~ 16 80 29 - 460 II 401 
l :a 1 I 

I • I I I -· ·- ~  .-
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DIVISION 
STRUCTIJRE 
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DISTRIBU!Io• 

lmOJ.LIPfOS 

.. 

• 

B-&5 

c•Air ncu.uEV;. , ~ : 

M"tf".lttl rttiO}. ~  

WALTER LEROY HUB£R 
CIVIL ENQINEE .. 

REPRODUCTION COST DEPRECIATION 

l iTEM 
i AGE I PROD· STA ITEM I QUANTITY I UNIT UNIT COST REPROD. REPROD. I I N ABLE NO. NO. COST WITN OY IIi R .. IEAD YRS. LIFE I - -, - --·- --- - --- - 1- --

I 
' I 

11 : OUfiDtJBBS . 1 eaoh . ~  20 23 1! 10 20 
i 1 : lot I 13 . 16 1! 5 : 20 13.00i 

• l 
eaoh i 

I 4oo I . 
460 I! s : ]. 400. i 25 

' I 

toOL SUD j 1 1 .. ' I 100 I ll& jl 15 . 25 i • 100.1 ' I . , I I 
1 : • . 200. 1 200 I 230 II 15 l 2& 

' ' .w.l 16 tt!H !OIER l ! .. 40 I 46 lj l2 I 26 ~ 

• 

17 : 1fiiDIILL !OI'BR I l i " 150. lSO J 1'13 i a · 2& ' ,, • . 
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20 I Lnft : 

500 : It 

1 each I 

600 Lni't . 
1. i lot ' 

' I I 

• 
" I 

160. 
.26 
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20 , 23 I . l. 1.2 a : 15 i 1 
00 j 460 ~ 18 • 92 I • 

100 I 116 I & I 69 
200 : 230 9 ' lSS L o l '' 2 22 
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REPRODUCTION COST DEPRECIATION 
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ITEM l j AGE PROB• TOTAl.. ITEM I QUANTITY . t UNIT COST REPRO D. I REPRO D. IH I ABLE ANNUAL NO. I. - - ~ : ~~  ~ · c_osT .-=:_C:.:At4tAD - ~ ·  LIFE 

DEPRECIATION 

l I 
220 LDFt .18 . 40 I 46 l s 30 2 5 II 4]. ' 

1820 " .22 290 t 334 I 3 30 11 . 33 !01 .. " " 905 '' .26 : 236 ' 210 l1o 30 9 90 180 .. It " 66o ,. .31 20s · 236 I 3 so 8 . 24 212 
200 " • 57 11• ; 1a1 1 & 50 . 4 22 

1 
109 iDg 1 300 " .50 i 190 ! 219 110· " 20 11 109 109 I St4 Sor Fipe : 153 : " • 90 : 138 l 169 . 3 50 6 16 l 143 8 4• t:iY steel Pipe 805 " .50 I 402 1 462 !1.0 so 15 ~ 154 I 308 l 1-1 2" sta sor Pipe : 1170 .. .75 I 877 1 1.oo9 l 3 , 30 34 l.Ol I 808 10 Jaaoellaaaoua litt1ngs l lot 125.00 I 125 I 144 3 30 5 14 I 1.30 . 

l 

O!ALS ! 2,616 i 3,009 I! • 104 ; 568 2,441 
II 

I I 

~ 
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I 

2-172" D 0. B J Canter i ! 

II 6 
1 • 

~ 
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1 lot aoo.oo I 300 345 20 17 86 2&9 
1 " 100.00 100 I 115 I 6 20 6 29 86 alT. -lr011 P11JIP Bouse 

. 
1 eaoh 60.00 I 60 ' 68 6 20 14• 3 lo.ooo ou. R ., !ank 1 n ~  250 I 288 10 20 ·14 144 oellaneou. ~  1 lot 36.00 . 35 40 5 20 2 10 • 

~ I • 
'135 846 42 285 668 

I 
I 

• • • j 

1 &78• x 3/4• fric!ent 5 eaoh 13.00 ! 65 75 5 20 4 . 19 I 66 • • 'Yorth1Dgton 2 " . 13.00 26 ~ & 20 2 I a • 22 I 

I • 
I h 5 " . 13.00 65 '115 5 20 4 ' 19 
.I 

66 • I 'r l 4ent , 2 n 20l00 40 46 5 20 2 12 34 ' Bee 2 n 20.00 40 46 6 20 2 : 12 ' Trident 1 n ' 25.00 26 29 6 20 1 . 7 I 

~ 
Bee I 1 n : 45.00 . 46 52 ~ : 20 a . 13 

OU8 lf'1tt1nga • 1 lot ; 16.00 , 16 I 17 20 1 ) ~ . 

J J I !21 I 870 ! 19 94 I • I I I • ' ' t I ._ 
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WALTER LEROY HUB ER 
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REPRODUCTION COST DEPRECIATION 

ITEW 
HO. 

P-----,· -
ITEM QUANTITY 

SU&ARY 

iD Serrtoe 

• otor. eto • 

s 

REPROO. I REPROD. 
COST WITH OV.t"MI:Ab 

UNIT I UNIT CO!IT __ _ , ____ ; 

2,616 3,009 

'135 I 846 
' 

321 I . 5'10 

3.6'12 4.225 

AGE I PROB· 
IN ABLE 

YRa. LIF£ 
TOTAL 

----- ~~: ~ ~ TOTAL 
ANNUAL 

10 

2 

].9 
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668 

283 

94 

945 

r 
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568 

3 .280 
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. 1------ ------------------------------------------------

1 ~ Steel.. R1Teta4 

~  RiYeted 
" • 

Stars4ard Pipe 
oollanooua iittinga 

O!ALS 

1 

O!AL9 

OTALS 

r. 

6000 
7325 

957 
2280 
364 

2490 
1 

6 
3 
1 
6 

' 

• 

ni-1U. 

UNITCOST I REPROO. 
COST UNIT 

- I 

LJli't .96 ! 4,800 l .. .eo , s,e60 . 
" . .72 689 
" .56 ' l,U.9 I • n .35 ) 127 I 
n I .31 ! 

lot 680.00 I 
772 1 
680 I 

eaob .. 
" n 

oo.oo 
16.85 
10.00 

5.00 

. 
I 

• 14 .17'1 
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C:IVtL tNQINEEA 

DEPRECIATION 

REPROD. II AGE 
WITH 0\II;R .. I:AD I IN YAS , - ~ - -- r . -

PROD· 
ADLE 
LIFE 

5,620 110 '· 20 
6,739 l 17 20 

792 ! 10 20 
1,436 10 20 

146 10 20 
890 j 3 26 
'1S2 I! 10 20 

1.6,305 

392 10 50 

ANNUAL 

276 
337 
40 
72 

'I 
35 
39 ; 

806 

13 

TOTAL 
DEPRECIATION 

2,760 
5, '128 

597 
71S 

. 7S 
106 
391 

10,1'13 11 

131 

TOTAL • 

6,132 

261 

I 
114,618 16,697 819 10,30 6.393 
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CIVIL ENGINEER 

DEPRECIATION II ~ 

II 
'-.-•• :~ ~~ 

AGE I PROB· I - I TOTAL 
IN · A BLE I ANNUAL DEPRECIATION II TOTAL 

Y MB LIFE ---I 

a I 20 ll ! 89 lSS I 

8 i 20 31 l 248 S71 I 

0 I 20 12 94 142 
8 I 20 21 31 s I ~ 20 2 I 12 -.19 

I 

8 I 20 1 ~ 6 '1 
3 I 3 • 20 10 66 ' 

8 20 3 I 26 S'T 

! 66 ; 504 If 796 

I. 
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REPRODUCTION COST 
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NO. : --------------------------------------

,. I !- UNIT 
ITEM QUANTITY 

1 

a 
t 
10 
11 
12 
13 

" " 
" 

n " 
,. " 
~ .. 

nip 

Riv ~ Steel Pip 
Caa1n 

cellnnaouo 11tt1ng 

LS 

• 
; 

lBO ltnFt 
66rY ! " 

1962 . " 
1000 I n 
1230 : " 

718 l " 300 t tt 
596 l ,. 
'60 ! n 

2375 i I! 
660 ' . " 
375 1 

1 i lot 
I 

~  

OEPREClATION 

WALTER LEROY HUBER 
CIVIL I:NQINt:I:R 

REPRODUCTION 
LllS8 CI:II"RilCI lo.TIOH 

UNITCOST I REPROO, flEPROC. I AGE COST WITH O V t:RH CAO l IN 

PROB· 
ADLE 
LIFE 

TOTAL ANNUAL I DEPRECIATION TOTAL I I - - . YA8. 

l 
.18 i 32 I 3'1 4 20 2 : 7 ' SO • : ~ i 124. I 143 ' oo 7 ~ 21 11 .31 6oe :

1 
699 ·

1 
4 20 : zs I 140 559 .31 310 350 16 120 10 ; S67 89 .Zl. 391 I 436 ' 16 20 1!2 l 394 44r .57 ! 409 I ,,1 4 ~  19 :. 75 I Z96 .50 i 100 · 173 a L'O 9 l 69 104 • I .90 536 616 ' 25 .25 . 99 517 .56 , 46 62 3 £0 . a a 1 4 .66 jl.330 1,53'0 16 20 7G ~ I 303 .56 I 314 362 15 20 ! 18 . 272 I 90 .84: 1 316 362 a I 26 ' • 14 116 246 22e. ~  22a 262 II 4 120 ; . 1s . 52 ~ 210 

I ~ ! ; I II 

• 

• 
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DEPRECIATION 

REPAOO. 

~  u1eis.u:t.t1 
~  rta:soi. HOBEt:S 

WALTER LEROY HUBER 
CIVIL ENOINttA 

TOTAL 
JTEN 
NO, 

--1 ~
I REPROD. II ,41.GE 

; I WITH U V I! AI-fEI'O IN 1-----' I 'lAS ' 

COST 
PROB• 
ABLE 
LIFE 

TOTAL 
ANNUAL I DEPRECIATION 

lRS 
5/8" x 3/4" Lambert • 13.00 . 1 2 each 26 : 30 ' 5 ' 20 2 . 8 I 22 .. "'-.... _-4. 18 tl 13.00 234 ~ 270 5 20 13 . 67 20 .I " ~ II ~· ~ 13 : .. 13.00 · 234 . 270 6 ! 20 13 67 203 • n ~ 

-
11 13.00 52 ~  5 .3 15 I 46 4 ' I r 20 • I 

I I 

20.00 5 ' 3/.4" Trident ' 3 I 1f 60 5 20 3 . 17 I ' 52 l . • 6 3J4ft ' Lambert I 2 I 11 • 20.00 40 46 6 20 2 j 12 34 I 
~ 7 .. 1" " 12 •• I 25.00 275 316 5 ' 20 16 79 2S'1 I . I 

I 8 : 1 •• Trident I 

~ I " i 25.od 100 I 173 5 I 20 · g 43 l .130 I I I ' n I 25.00 50 68 5 I 20 3 14 ·I 4 
2 I ' I n 45.00 go 1 104 5 : 20 l 5 26 78 l • It ~~  I 3 t " 45.od 135 155 5 ~ 20 l e I 39 116 I 

' 60 1 I 

1 I " 60.00 69 6 20 3 I 17 52 
240 I i rest I 2 I n 120. 276 5 I 20 14 69 207 · 60 I • 

1 ! " 69 G 3 • 17 52 GO.OO P.D ~  • t 

Gom I 1 I " • 69 5 3 I 1.7 52 i 60.00 60 I 20 I ; • 2lO J I Gem 1 I " I 210 242 5 I 20 : 12 I 60 182 I I oellaneous ~  
I ~ 100 I 115 5 I 20 : 6 29 86 I 1 ~ lot I 

I 
I 2,391 I 5 

. i I I ~ l I I 2,076 1 : 2Q I 118 596 1.'195 ! I ' 

• 

- 1/2 owned by c rr co. 
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' J • 
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DIVISION DI.SmiBD'riO 
5fRUCTURE ~  IWi 

"' 

~  • 
••• -.J 

t-

~  

cnvH.&.tJA I 

~ ::  C02J. 

• 

REPRODUCTION COST 

fllo11J. C02J. 

s •o•h 

C02J. 
Ul!bUOO' 

. --

·~  ,? :;o 

~ 
I 

'- ··- ~ -,- < -

~  r ~ 

---- ~ - ~ 

vt.u'lnlfr 

OE b ~  .l.IOloll 

B-61 

DEPRECIATION 

I 

W ALTER LEROY HUBER 
CIVIL CNQINCCft 

II Rt:PROPUCTION 
Ll[sa :~ : ~  

REPROP. I AGE I PROB· ITEM QUANTITY : UNITCOST I REPAOO. I TOTAL II TOTAL UNIT IN ABLE ANNUAL 1 DEPRECIATION COST WITH OVCIH41:AO ~ YRS. I Ll F'£ i 1----;- . -·-• 
,_ ---·- - -- - - ' i I . 

jl . I I I . 
j • il •s COl!AOE 1 each 2000.00 2.000 ~ I 1 . 30 '11 11 2.22S 
I 

I 1 ' 

1 lot, 50 • 68 l 5 20 3 14 :u 60.00: I 1 - • I 
I • 

CLUB BDUSB l eo.oh soo.oo 900 • l.OS6 110, 30 35 MS tl 680 . ' •" 
I 

i 

l eaoh 150.00: 150 I 1'13 ' 2 30 6 12 ! 161 l 

OARACB 1 each 360.001 350 I 403 l lO 30 ~ 1M l 269 I I I • I J 

CHtDRIJIA!Im PLAB'l ., 1 
. each 2000.00j 2.000 2.300 l s · so .,., ~ 

,I 2.0?0 • il I I 

1 Concrete aul.t.1plo arched dam 
1 :each 121.768 I 121.788 ~ o 0 0 i 12l.T88 

~ 
• 

ru.s • OLD 

I I 
' 

40 Cu. Yd. > 25.001 120 l.SB ' 22 0 I 0 

~ 
1S8 ' 262 " 4e00J 1,008 . 1,169 . 22 0 I 0 1.159 ' . 18.6 " 20.00t S72 427 22 • 42 0 . 0 . 

I ' ' i 100 Ln. Ft. . 7 .GOJ 760 87, I 22 100 9 • 19S t 681 
I 2 each 4rs.oo1 90 104 22 50 2 i 45 69 

Ln. Ft.. 2.00: 180 207 22 0 I 0 201 
2S eaoh I lo.oo; 230 264 22 I 30 9 I 194 'TO I 

• ' 2 " 18.001 ~  f 41 I 5 10 • ' 21 20 I I ,, , ~  I 90 Ln.Ft. : 2.85 2S8 27, : 22 so 9 I 202 I '12 

O'tAUl • 
~  3.468 i as 666 

~· 
2,831 I I . I ' . l 

130,272 ~ ~  ' 
. 

HAJID TOTALS I 244 1467 ~  
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•no 

1 

On\I .. UUA 

C02J. 
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' 

DiatRIBO!IO 

~ z.• IOOD S!AVII PIPB LlJJI 

REPRODUCTION COST 

ITEM I QUANTITY UNIT 

I 
i 

; . J 20 • ~ ..\S J :lr ' n.:s: "' 
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.! :~ : ., ~· .. a r. u 

· ~  :~~ ;, .... , 
· · ~ ~  'lJ ' .., I. ! ' JO• Q()' S20 ' ~~ 

s·oo JBO SOl 
:; e•oo 00 ~ 

~  ~~  S.\t 
o·oo • :• ~~ ' . ~  ' ... i;,) ,., . " ..... .-_ 

. •co J'coo · ~  
~ ·  rso . !29 

rsr"!fro 

~  s•:::oo 
r\2c•oo 

• TOO 

P.00 

... ~  S'iOO 

il ,. 
ri 

~ \, 
'I 
J 
r ~  20 ~ u 
It 'J .TO J I! 

i ss ' ~  

~ ss 
~ ss eo 
:I (" '(' TOO ! oJ t,l . ss 
Iss ' ss 

. 0 

J 

• 

. 
:: ~ 

22 

::\ • 

I 

A . 
... 
'> 

0 

v..-11nvr 

~  

DEPRECIATION 

n Tf!? .'. '1!20,0.\ •I 

eee 
n - --..,-

"SU:J " J.S .. 

TAv 1) 
l . .\0 

J.OJ.Vr 

WALT£R LEROY HUBER 
CIVIL I:NQINII:ER 

REPRODUCTION 
L"SS DE:I"RECI4TIOH 

UNIT COST 
AGE I PROB· 

IN ADLE 
YRS. • LIFE 

REPROD. A I REPROD. 
COST WIT .. O Y iHt41: 4D ANNUAL TOTAL 

DEPRECIATION TOTAL 
• ____ ., ! 1-----· 11 j ---· -----

. • 1A ....,. PIPB LIIB 
• I l • I I . I . . . .. ;:-. 
I I 

1.60 l I 460 11 22 I O ! II 480 1 ; la.w. Barth a. Orawl 267 : Cu. Yd. 400 I I 0 0 
I 

" t1 ,i c ... nt.ed 33 : I 2.60 83 96 I 22 I o : 0 98 I . 
I I I . 

I 

" • o l 1102 I .so 661 760 22 • 0 I I 

760 I I I I I I I I . 
468 ! s.oo ! 1,374 

j ~ .. Solid Rook I .. • I 1.580 122 I o l 0 ! 1.580 ! 

• 5 .. r BIIOktUl · 266 I " ' I 7G I 87 11 22 30 3 · 64 ~ 23 I .30 l I I 
I • 
i 

Rubble Rall l 21a i • I a.oo I GZ9 I 1S6 ll 22 I o : 0 il ~  I I 

I 0.66 II! II ' 47.80 i 21 I 31 I• 22 so l ; 2S II 8 1 

I' 
~ 22 

• I 

~ 
. 

754 each · .26 I 189 218 : 30 ? : . 160 68 
I 

' 
ood Staye· Plpo ' 5969 ' 2.60 15,493 l 17.817 22 . 30 . 694 I 13,066 4.'151 • LnFt • 

I I . 
' o : va• JU.y. steel Ell I 1 I oaoh ! 20.00 i 28 j 32 22 I 40 1 ! 18 14 I 

I 
!, . I 

! ! I • • ~ . " ' 10.00 I 42 48 22 . ~  2 35 I lS I ' ' • • • 

l ! · ~ I 30.CO 
I I I I I • 1 ! l Cajon ATe• ~ eptch 1100. 00 I I 

I I 
19.142 22,013 ~ I i 613 l lS.,76 II 8,037 
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.I I onorote I 

' ClV1L : ~ 

DEPRECIATION 

QUANTITY UNIT 

' 
UNIT COST REPRO D. 

COST 
REPROD. 

WITH O V &RHI:AO 
AGE 

IN 
YR • • 

PROD• 
ABLE 
LIFE 

ANNUAL TOTAL 

1 1 eaoh zso. 402 5 .o 

1 ,I .. eaoh 1 · l.ooo • 
1 · " · · 42 ! . • l l n l ~ •. ·1 ~ · auu · ' · , ..,,..o · 11 • u - 1 ~  J tU\1 • ·. :~  ~ H 1 UJ!!U ~~ ·; ·· ~  I ., ~ I M ' ~  . I 1,946 

1 · eaoh ·l · 900. 900 
1 " 3&0. . 3&0 . 
1 · lot '· 1 " 12. I 12 
1 1 .. I so. eo 1 1 " 250. I 260 11 I " 1 ... 

I 
I 

I 

I 1,613 I 1.956 ~ 6 I 25 ! 7 

l l l lot I 2135. I 2,185 1 1 " 638 • • I I I . 
3,186 . . ~ 6 l 5o ! ' I . 

I . . ' 
.770 I 64 ! ·319 

I I I 
I 
I • 

1 j ~  I 100. I 100 I 116 I 6 1 50 

11 aaoh I ~ I 260 I 287 ~  i 20 I 14 i. . 18 
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~  
WITH OY.IItHI:AD 

QUANTITY UNIT COST REPAOD. 
COST UNIT 

02 =11 

,_ -, ~ _, I • ~ - c I> . 

II I I . . . 
I 

. . · ... :: ,·1,.692 ' ~~  I . 
J . I . ' ~ 11.613 ,,. _.1.855 II · . 

' j 

• I i2.770 3,186 II ' • 

'· 
100 .115 II 

I 

~ 
6,776 7,791 •t 

t 

. . 

• I 

• 

• 

. I 

AOE 
IN ., .... 

I 

PROB· 
ABLE 
LIF£ 

~ 

I -. f , ; 

t -· •• 10 'i . 
I . 1 .. 
I 

. -I 78 I 

• • 7 I 

; ·, .. 64 I 

I . . -2 . l ' j 

242 

60 . 



REPRODUCTION COST . . DEPRECIATION 

UNIT UNIT COST REPRO D. 
COST 

REPROD. 
WITH : ~  

~  I PROB· 
fN ~  

YAa. L1FI: 
~ ~  ~  ~  

• 

., I ·h . 
" - I . . ' e. . ; . I 

~  I 
6 ·OuY4 ! 

' .·. ' I .• -I I 
' ' . :.., ( • r l. ' • ~ ' •· _ ~ ,1 

: I ... I 1 '115 1 1. 282 II 2 I 26 ; i . . ~ ,._ I , . •· 
' 
f ' ' 150 I · 

. 
. 1 'Is II 2 l 10 i · : 17 · L ··. ss aoh ~ 160. 1 , 

I 
I I 

1,265 1 1,466 

• 

i .. 
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I 

I 
I 

I 
I 
·I 

t 

., REPROD REPROD II AOit PRO&- . ~ I TOTAL 

~ ... · ~ L . ~· - , , ~· - . J- QUANTITY I UNIT ~  COST • ..::" ~ ~  ~ ..,':.. t':;:. ;_ A_N_ N_u_A_L_ DEPAEC:IAT10N U ·:"'' n" 



CIVIL UOINEER -

DEPRECIATION - - ... 
'·' .. 

AG£ PROD· . 
QUANTITY I UNIT UNITCOST I REPROD. REPROD. I '" ABLE \ COST WITH U V • AHilAD Ylta. LIFE 

- . , I r • ~ •• • • ,. • ' . 1 I 
.. • . • • - I ... • :· • I . . . . I •· • I . l ' . I ~ .A. l • I ' J • '- f 1 - I ~ i•.; 1 • • ·. ~ : , • 

~ I • • 1r . . l .,. ) 

&168 I· ~ , : ·C1:·n .,.9&1 .. .. ·::.6 ,, 'IS 
UBO I' ,. ,. f·' ·.1.1 _1,882 . 2,16 . • .. 6 60 
2163 1- ·,_ 'n . •.• : ·· ~ : .9 ;1,947 -· 2.2S9 . .7 _ 20 

. 300 I -.-. : I : ·,-., ·' 186 ' ... -165 ,,-6 : ~  10 
I 500 " I ~· ~  s . ··: 285 - ~  0 20 

1970 ':". u .... ' . . · ~:  . 1.123 .. ]J; 29 ·1 .. ·. 20 
800 · " , , ··· .5 . ~:  · · .. '. ·~  6 I 20 

· ].3].6 : n · i · ·. eS'l :. · :.'160 _ - _:; .:E36 7 20 aaeo· · ., · ' . . · ~  1,o17 1',-1? o . 15 I 
27ZO j· >n. · I . ·:~ . . 846 . 97 1 16 
Z'II!O·j . : I : .3 1·;1&3 1,82 2 .16 soo . • .. ua _· 28 s 15 
180 .. , . . ~  676 " , .·15·j 

&940 I " ' l • . 1.841 2,11 5 _16 I 

17880 r . • l . • &;460 &.26 , 1a 
1'7ZO • j .31 6, '186 'I, '14 8 j 11 

400 I • • 2 104 .12 7 I l& . • I .. A 51 : I . • 2 . 981 l 0 t 10 . 

" 
, Z7 ! " • 2 96 ll 1 1 10 j . I 10s i .2 2sl ... 2 . 2 1 10 •· " 190 " · .2 42i . , 4 S t 10 j 

" I 7600 " .2 1,6'12: 1.92 ' I 10 . 
1 1 lot · · ~ 1 7261 1 98 5 · m I 

36,2571 41,69q I • I 
I 

f I &24 : oaoh l 10. I 6,2401 7,1.761 
. I 3 t 10 I .. 



. . 
ANJ'Sl.BG!OJI P.ABI: CIVIL ENOINEtR 

• 

REPRODUCTION COST DEPRECIATION ' REPRODUCTION 
LUS Dai'JUCI4T10N 

QUANTITY 

• 

UNIT 

eaoh 

. UNIT COST 

~  
16.85 
13.25 

8.25 

REPAOD. 
COST 

REP ROD. 
WITH O V &: RHUO 

1 
116 
10 
891 

AGE I PROB• 
IN ABL.E 

YAS. L.IFE 
ANNUAL 

" " 5 • 00 I , - ..__ 1 • • -.- ,, -- • -- . • - • - . - - B • . . . - • -· - . I. . 

I ·~  · 
~·  
~  

" - ~  · " 2&.-oo 
306. 

2,938 
2,86 

798 
. 26 

26 
' !06 

· &,,41 I 

• ' 36,2&'1 I 
6,240 l 1,1zs · 1 

41 ·11 

60,073 

' 

~ 

6'1,506 
. . 

• 

I 
I i6 I l 
f 

I 
i 

I a,ao, l l ? ,a& 



UNIT UNIT COST ~  coaT AE,.ROD. 
WITl4 OY&IUtKAD 

AGE .... 
""·· 

~ · I 
ABLE 
LIP'E , 

:.11 .. , .. , 28 , 10 l! ~ ,·. ·u ,: · ~ 1 
· .22 : :.,: H · ·. ·18 -6 } 1& · . · 1 , • ~ .. ·- . 1, ' 

• .: ·. . lr '. : . ·. · .. , .. • za ·. 116 
.. " . ~~ • ' . ,; .. · ··1 ·~ .. ·· ~·  620 . l ...... 

~ • .., L ''1 c , ~~ • ·· ~ ~  :. : · · ~· . ·.aa 
• .. ; . .. ·~  11 .: 1 ." Mo • I 821 ' ~  15 I 18 • . 16 . l &18 

' .. • ~ 'r • • ·: • • 

~ ' ; .. ·.:·.61 " 0 0 '802 •:__ ' 892 10 • I 20 . , ' !6··,• ~ : • K8 
II • - .. • - .. -.., ' - . . ·&1 . . 291 · ' 86 . 0 '. ! 20 0 . ! ' .o 
• · : ~  + ·1,110 , ·· ~ ., i 1B · 1& . ! · ·IOD 

.. l • ~ •&7 · · 1,1u · ~  l.& ·: 20 · 88 ~ · · BH 
.90 : . 11, ·. 111 ' '1 
.&&-:· &&0 . AI 1 
.ss &70 616 10 

190 6 
l.DS l, T08 I 20 

800 , i II ; • ••. • 448 . &1& 1& t 18 ' -.. . 
200 : • t • T2 1-H 188 I i 16 : . ·U ·- 1 . , · Sl 
100 : • ! 1.. ue ·1&6 o ' zs : · ·o'· · --- · .: .,o 

" ! .84 188 l 191 B ' 18 ; u .. .l . ·-II 
1688. : " It 1.25 1.988 I, 2,280 . 1 I 16 ~ . 8& ' ,. . .. ; I& 

I • I I ' 1a00 ·. t 1.82 2,us 1 • 2,121 a 2& : 101 . . .. aza 
1. ! lot. 1 sM. eM i T62 10 ' 20 aa . · . aTe 

. lli.?K ' ( ~·  . ; ,11 
I 

' : I . 
. I i 

. - ... I .22 181 l88 8 i u I 11 ' 76 
; ' :...:.: ! • ' I ell &0 ! 58 · G i '18 i · I .. · '1g 

· ' ! oaoh 10.00 4.0 i 46 6 ! 10 I I · · 21 2 ! • 1a.oo aa j .tl & 
1
• 1& i a t • ·-·lf. 

1 : • . 1a.oo u : u & t 1& 
1 • 11.00 11 ! u & . 1& . 
1 lot 18.00 18 ! . 18 6 ! 1& 

TOTAL 



tera 

or Pipe 

" 
meter a 

DEPRECIATION 

UNIT RI!:PROD. 
COST 

QUANTITY RI!:,.ROD. O AGE 
WITH OYIIUiKAD N ,.., 

PROB· 
ABLE 

~ · LIFE J 1 

Lnrt f r . • 111 . , ~ 62 .. 71 
" .. "•;.8]. 800 . ; 920 

eaoh ~  j_. .· .120 · . . 138 • • 4 • ~· II . 18 • 00 • · ~: • . r &2 ' 60 , 
. • · ~ t t • '... "'t 

II I 18 00 1 • , ~  1 ··60 • • ,!I • . ~ , ! 
I . ~  · ~  ! 62 .OQ I 

I ~  I 1 .. 309 ." 11 r - - 89 . . I . ' 
4 i 20 

• 400 .t J;nft t · • 31 -. ··124 
.. 

·143 7 · 2480 j. •' " ·: . • 31 ' '7&3 866 6 I 20 . 48 . . 1 I 181 eaoh ; 10.00 180 206 5 ! lfi ! 14 J 9 ' . • i 13.00 11'1 135 6 i 15 t. . 9 .. 6 I • , ~ • l . 13.00 . 78 '· 90 5 " f •• 16 : . ·' 6 · 
II ! 18.00 . 89 45 5 16 I · s 

l t lot l 65.00 . 66 . 75 5 16 & 
I 

1,35& 1 1.660 1 I ' , 8'1 ; • I I 
I . . 

I 125 Lnft ! .18 25 I 26 4 i 15 i 2 ' I 

4301 .. . • 22 95 1 109 6 · • I 6· 18 . 
1026 . • 26 267 i 307 4 ! lS ; 17 I . " I 867 l . 20 1 I U60 1 .81 410 6 i 20 ! 

4 I 1s l 
.. lo I , 13· eaoh i 10.00 130 i 0 . 160 

2 ' II I l3e00 26 I 30 6 ! 16 ~ 2 11, " I 1a.oo 143 l 164 5 ! 16 j . ·11 I 1 ' lot 62.00 · &2 I • ' ( -: 60 6 ! 15 I ·' I . • 

1,098 ; 1,256 I I . '12·1 I . 
i . I 

. -

·.·29 
. 260' 

• 
0 

c69 
,46 
. 80 lj r 

.· .16 

473 
• 

7 • . 19 . . ' . 
~  7S . ~ . ~ .. , . 
·68 :_, Ut ... 123 . ' ... 28 '' .... 
(0 -.. :• .. ~  

·.10 ,· .. :. 20 ..; l . 1 

65 · · , · .. ~~  
20 :· 

' . ~··: 40 



~  

~ DEPRECIATION 

QUANTITY UNIT COST REPRO D. 
COST 

REPRO D. 
WITH O V II! I'tHI:AD 

AGE 
ANNUAL 

• . - ~  ---·---·! - 1 --
II ~ 

~ .... f I I I 
-· l. 

. . . . I - . i I l . . ' '·.. . ·' 1... . . . • . . • , .,. 
I -· \ • • - •- - - • -- ... ., ~ ;" ' : :~ J • 

36 
I . . .. ' . - ',.,:., . . .. ~ . . . ' .. -2460 i Lnrt . r · .n 76o I 874 " I 20 1 

• t - ~ r . . :656;., 5 ~ ,.- 218 . I :: I i 
' I . . . • . . r - i - . . . 

' - •• r 

I. . 
26 2 each Jl3.00 

2 • . j l3.00 . 26 
1 • l lZ.OO I 1. 
1 11ot 1 a.oo 

! l I 68 1 78 D 6 115 l 5 

3,724 15,743 I . 711 . : 5,699 • I I I • I 331 I 381 I J 27 . 147 I I 1,138 1 1,309 1 89 626 I -1,366 1,660· l I 87 '. "478 I 
, 1,093 . 1.256 I 72 ' 569 • I I . I . I I 431 . .496 ·86 . 120 I • I r . • 

760 874 I 44 I 218 
69 l . 'Ill 6 " ~  26 

I 
1 

1,071 7,667 Il l -



.IUS 

UNIT COST I QU.-.NTITY I 
!!:• u - I ! . _. ' , I· -1- I I I 

1 lot 

" " 

660. 

1600. 
1060. 

• 

REPRO D. 
COST 

550 

1 :,-600 
1 

3,200 

• 

DEPRECIATION 

AGE I PROB· 
lN ABLE 
~ · · LIFE 

.-.HNUAL REPROO. 
WITH OYI!:ftMEAD 

------n- - ·---1 

632 5 60 18 

3,680 234 



SJI)PS 

REPRODUCTION ·COST 

UNIT 

1 1 ·.lot 
1 
I 
I 

.. 

UNIT COST 

~ 
1 

• 

.. ' . 

REPROD. REPRO D. 
COST WITH ~  

AGE 

·~ ., .... 
DEPRECIATION 

PROS. 
ABLE 
LIFE 

TOTAL 
DEPRECIATION 

----1 II ! ' ' D . . ~·: ·  

700 90& 10 30 27 2&8 .,. 



REPRODUCTION COST 

QUANTITY UNIT UNIT COST 

l 1a. 

~  
• 

• 

• 

REPROD, 
COST 

11 

6 

REPROD. 
WITH ~  

100 

29 

06 

514 

AGE 
lN ....... 

6 

I 
t 
~ 

CIVIL ENOINEEJt 

DEPRECIATION 

PROD· 
ABLE 
L1FE 

50 

ao 

ANNUAL 

1 t • I 
I 

TOTAL 
DEPRECIATI ON 

l. 

11 

12 87 
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REPRODUCTION COST 

. l 
I 

QUANTITY UNIT 

• 

\ 

UNIT COST REPRO D. 
COST 

,160 

r 
i 

REPAOD. 
WITH OY ti AHI:AO 

··' 

AGE 
IH 

YA8. 

• i 

I 
I 

WALTER LEROY HUB 
CIVIL EHQINEER 

DEPRECIATION 

PROS• 
ABLE 
LIFE 

20 

I. 

ANNUAL 

21 

TOTAL 
DEPRECIATION 

966 
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QUANTITY UNIT 
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• 

• 

• 

• 

20.987 

AGE 
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. I 

CIVIL IE:NQINEI[fl 
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LIFE 
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• 

TOTAL 
DEPRIECIA TIO N 

i . 

, 

I 
I 

1 

TOTAL 
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APPENDIX 
STATEMENTS OF CONSTRUCTIVE ADD 
CAPITAL EXPENDITURES, INTEREST, 

SURPLUSES AND DEFICITS, JUNE 

1910 TO DECEMBER 31, 1918. • 
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~  

~ ltl.70 
·a,Na.CH 

~~  L-' : '-'01,7.71 a,on.n .... ( ·· 1111.11 
8,471.11 :·'. 1001 ... 

: ~  · AlJ•I! 
·~ .'' 100.00 

10,Uiel1 ···:! ' IAieH 
u1.n 

41.781.91 
1S.10 

·. 11·17 
78.00 

11,080.46 ,, 
"" '· ,.'f" w,tao.40 ut661.u a,tts.oo · · · ;: -- · · · m,us • .a 

te,ue.e 16019.14 . o&a7.83 1,n1.os ~ 4,.,.01 111,asa.u 
171571.09 . Sll.tB 1?0.71 1,111.10 ~ 401.09 11,17&.04 I • .. , ~ - ,_ -· 
~  &668·" 1,187.18 ' ~ ,.!.7 . . '1,103.10 ..... 10 2,209.157 ~ · · • ' . ·:. ,. . 1,201.17 

... ~  ... -4..,.. • 1 1186.54 ~ - ~  · '· ' · ·· · ~ ., .... · l,SM.M 
n7 90 ·' ' ' - ' ' ~ ' 117 to • ,_ r • ~ -r • ' ~  :' • .- ...... • 1,1o.so nat.a1 · ' , . • • · .. :~  · < ~ ~ ~ ·~  · ·· .- z,sa.11 

• • ~ c 1 r_· _ • ~ '- • 908.40 ° t • • ··/. • : I • .. 0 • - • .o ~ , '" . ...,.. ·- ~ 187 • .a · . . · . . ... ~ m..O 
M800e00 , ... ; ~~· ~  ···: IIOeiO 1'"11,110.10 

'I ~  - . ··· ~  IM.U • ~ ' • • • .; • 4 ·• • ~ t • .,., 1 'I .'- f 
~ ·~ . . ' . ~  ~  ~· .. .... .... . . .. ~ ~ ' ~ ·-. ~ ~ ~  , .. , ... 

• 
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