REPORT ON THE WATER SUPPLY FPURNISHED BY THE CARROLL RESERVOIR.
THE CONISTRUCTIOIl OF A DAM AT THE SITE PROPOSED FOR SAID RESERVOIR.
THE CONSTRUCTION OF A LIAIN CANAL T0 A SUPPLEMEIITARY RESERVOIR
FOR DISTRIBUTION i’IRIPOSES Oll THE SAIl DIEGUITO RAIICH,
and
THE MAINPISTRIBUTARIES FROI! SAID SUPPLEINEHTARY RESERVOIR TO THE
LAIIDS THAT CAll BE IRRIGATED BY SAID WATER SUPPLY UPON THE SAN

REPORT
B DIEGUTTO RANCH, LOCKWOOD LESA InD OTHER LANDS REQUIRING IRRIGATION.
CARROLL BRSERWOIR . - . w7 e
- 1st, HOW MUCH WATER IS AVAILABLE FOR SALE AID USE.
2nd. HOW MUCH LAND CAN BE IRRIGATED BY SAID WATER, AND

SYSTZK OF WORKS UNDER THE SAME

L i REQUI: R EA DISTRICT IRRIGATED.
MADE BY DETAILED ALOUNT REQUIRED FOR EACH DISTRICT IRRIGATED

ord. WHAT WILL BE THE COST OF THE COISTRUCTION OF SAID

g, CLAY XELLOGG, CONSULTING ENGINEER.
WATER SYSTELL.
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4th. THE COST OF THE WATER WHICH HHALL INICLUDE THE COST PER

MIHERS INICH AlD THE COST PER ACRE AllD THE VALUE OF THE
LAND II ITS PRESENT STATE AUD ITS VALUE WITH A BWEBTER SUPPLY.

This report is addressed to W. E. Hodges, Vice ZFresident
g ad of the Atchison, Topeka and Santa Fe Railway System, and will 3ive
& copies :
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- the conclusions under each heading from the facts which have Deen

obtainable from the different sources from which ther could be se-
cured, and the reasons for said conclusions under the different
headings will be elaborately set forth in the form of an Appendix
to these reports and Exhibits which are indexed in regular oxder
from A to Il and will accompany the several divisions of stzid

repart.




WATER SUPPLY.

The Water Supply is primarily the water shed of the San
Diezuito River, which is desiznated on account of the differ-
ent basins throuzgh which it passes, as the San Dieguito at the
San Dieguito Ranch and the Bernardo in "Carroll Reservoir
Water Shed", and the Santa Isabel on its upper reaches above
the Pamo Dam, which is the dividing Ffaoctor betweon tho Bernardo
Sesin and the Pamo Reservoir, and the wvater supply of the Carroll
Reservoir is assumed to be the 196 square miles of water shed trib-
utary to it and the Bernardo Basin plus whatever water may be al-
lowed to pass over the crest of the Pamo Dam.

The average rainfall on this water shed is 1l.l' in depth per
annume By estimcting this in acre feet per second and assuming
the zovernment statistics to be correct for the percentage, this
would furnish an average of 27,600 acre feet per annum. Checking
this by comparison with Table 73 of the water supply, which is
compiled for 2 period of years extending from 1905-06 to 1914-15,
an average period of ten years, we'get 26,570 acre feet, which
is a very close check, being about one-half of what I term a
complete cycle of seasons for Southern California; therefore, 1
nave concluded that it is safe to assume thaf the average supply
for storage is that amount with the surplus from Pamo Dam added
which Table 3 shows to be ebout 50% of the above quantity fbr
one-half the period of ten years. This would be & very valuable
addition with a hizher dam which would conserve about 605 of
this increment from the waste over the Pamo Dam.

For & more elaborate discussion of examination into this
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subject you are referred to Teble #2 of run-off at Bernardo
Bridge at Carroll dam, and Table i#3 showing the water supply
in aore feet, and Table i4 of the use and waste at the Carroll
Reservoir; and for = mofe extensive study you are referred to
Appendix A of this report.

Another feature which adds an edditional supply to the
Carroll Reservoir is the 6600 cocre feet, which by mutuél agree-
ment is to be delivered from the Pamo Reservoir to the San
Pasqual irrigators. This water is to be delivered in two irri-
gating ditches irrigating about 1200 2cres of land., About 407
of this water percolates imto the Carroll Reservoir adding 2460
acre feet to its storage as & permenent addition.

If in the earlier part of the season additionszl veters were
used upon these lends it would have a tendeney to further ineresase
the storage supply into the Carroll Reservoir in the d2ier periods.

Additional water can also be developed by pumping water
from the gravel beds around the upper rim of the Bernardo Besin
near the flood line of the reservoir. This increment can be made
to give a permanent additional water supply for the drier periods
for what is known as the dry seasons, of at least 300".

For detailed study of this situation you are referred to
Appendix A, and the Tables hereinbefore mentioned as it is from
all of these investigations that I have concluded that the aveil-
able water supply after deducting for secepage and eveporation at
the dam would be 2000™ for a period of 200 days. This woull be
dependable with the additions of the waters which could be pumped
from the gravels heretofore referred to excepting for & possibili-

ty which has ocourred during the last seven years of'the twenty=-




one year cyocle referred to in Appendix A when all irrigating sys- ‘opportunity oan at once be furnished for doing so by pumping

tems af Southern California were compelled to reduce their supply water upon the landam which adjoin and lie above the main trunk

from one to three years during this oycle. In figuring the avail- lines or distributaries.

able water supply it will be necessary to figure on a deduction
8T8 2RM OF WORKS ,

1st. DALl FOR CARROLL RESERVOIR

for evaporation and seepage in the ocanals and &a loss in the dis-

tribution. This has been found by asctual experience to be Irom .
; 5 This has been cerefully treated under Divisions A, B 2nd C

6 to 12> in the canal systems, and from 15 to 255> in deliveries;
of Appendix C, to which you are referred for & consideration of the
therefore, I would consider that the safe available supply for
| | different divisions of the sub ject.

sale alld use would be 1400 liners Inches, to which might be
Two types of dam have been taken under consideration.
added the zmount of water that can be pumped from +the wells in
One is the MUITIPLE ARCH Type Design, by lxr. J. 3. Bastwood,
the basin of the San Dieguito on the San Dieguito Ranch, which
and the other the SINGLE ARCH design by lr. L. Jorgensen.
can be safely estimated a2t 260" in addition to the reservations :
. - Both of these plans have been carefully considered together

made by the Sen Dieguito Ranch for their bottom lands, making &
with a study of the Dam Site with reference to the advantages
total when fully developed, of 1650" of water, for which water
| that might be obtained by the construction of either class of dam,

rizhts could be sold.

A structure which would be entirely satisfactory can be

DUSY CF BAT ERR made with either plan as the conditions are favorable for both.

A careful study of +this whole quéstion has been made, as The main things to be considered are both carefully made

set forth as Appendix B, accompanying this report. in the design of either dam, which is as follows:
After considerinz &l11 of the data at hand and the arguments lst. A careful uniting of the structure of the underlying bed rock.
2nd, A large and elaborate Spillway sufficient to pass in safety

the maximum floods.

presented by different authorities, and inalnd:lné my personal
observations, I have concdlLuded that 1" to 7 acres for all of the

lands which I heve classed as #1, in comparison with all of the drd. A proper construction of large sluice ways for clearing the

lands in the several tracts under a zravity system, is the safest reservoir.

estimate of the quantity required, and the system of works has The estimates of cost in my opinion provide 2 sufficient
been planned to furnish & sufficient capacity for all of the sum to meet these special requirements. In my judgmenti, one
lands that can be irrizated by gravity water. If in the develop- o:? the most important features is the provisi on for elaborate

Biuioeways of the prdper dimensions to remove the immense zmount
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ﬂnt of the several tracts of land it is found desirable to Irri-

gate a larzer amount of lang with the same amount of water, the




of debris which accumulates in torrential floods in streams
of this character. This feature has bedﬁ sadly overlooked
in the construnetion of 211 the modern reservoirs in Southern
CalifUrnia; as has also & proper provision for passing the
flood waters over the dam.

Both of these designs specifically provide for an
adequate spillway, and I would recommend that oareful provision
be rede for the sluice ways.

The additional items of cost under this hegding in the
Jorgensen Dem provide $10,000.00 for these outlet sluices. This
is indevendent of the cost for the cansl intake.

r, Bastwood's type of dam is peculiarly adepted for the
économical consiruction of a sluiceway, end tkis can be con-
structed for the sum he has set aside for that purpose.

In the single Arch type dam suggested by lr, Jorgeusen
it would be necessary to enlerge the cross section of the dam
to provide for an iancresse in Bbight, I have decided that an
increase in Beight of at least 26‘ 3hould be provided for and
have therefore enlerged the section of his dam so that 1t oan be
raiged the additionel 20' without any addition to the structure
as built. This will inorease the cost of bonatruotion up to the
350" gontour, 44,000.00, and would meke the cost of his dam
3315,000.00. |

In the Eestwood type of dam it will only be necessary to
jnerease the depth of the girders on the extericr slope of the
dam to raise the dam 20' above the 315' contour, and as I have
stated in the appendix C, this can be done at the time it is
proposed to raise the dam, at & cost of about &30,000,00, and

the interest on the {30,000,00 of investment cen be saved until
the time has 2rrived tn raise the dam., This will make the
present cost of the Dastwood type of dam, $$280,000.00.

I would recommend thet in the providing of the funds
nogessary for reservoir construction, $315,000,00 be set
agide for that purpose.

For & further discussion of +the subject, see Appendtz c
of this report and the tables showing ecapacity of reservoir and
Summary of cost, and for the location of the reservoir, see
bMap Exhibit A; and for location and elevetion of Dam Sites, see
Ezhiblts B and C, which are contour meps of the Dam Site and
Spillway; and Exhibit D which is 2 Profile of Dam Site C; and
for a general idea of the comparstive elevations of the water
level et reservoir, the inteke of the cansl and the relative ele-
vation of the high and low water levels in San Dieguito Reservoir
and outlet of San Dieguito Reservoir, see Eshibit E.

Also Exhibit A, Jones Report showins the relative capacities

for each 10' in height of Carroll Ressrvoir.



(Exhibit A ) MAIN CANAL
(Jones Report) | =

This extends from the Carroll Reservoir to the Sen Dieguito

Rangh, a distance of 26,100', &nd has & grade of .5 per 1000°,
DAMSITE C A CARROLL RESERVOIR. 7 sraee i

Exhibit E, graphically illustrates th ad £ 4hni -
Survey October 1916 S+ap J c e grade line of +this canal

and i s relation to the two reservoirs.

===msssssssssssmssssssssssssssscsssssssssssssssssssssesssescsssessses ' The Canal will run alonz the lortherly side of the San
: C&E}Oim Diezuito River and will run for a considerable portion along
Depth Contour : Area Acre Feet Iiillion Galloms | a steep side hill, vhich in places has a slope of only about
0 205 ol 0 0 one-half to one. It is proposed to out a bench into the solid
10 215 Se7 20 6s5 formation and meke a flat bottom conduit: thet is, & conecrete
20 225 10.5 o1 297 | pipe reinforced at the bottom with additional concrete so as to
30 239 2546 271 88.3 forxm & flat surface on the bottom & little more than the widta
£0 220 56el 679 22143 of the pire. This will fomm & solid structure. The benching
50 255 115,0 1,555 1500,2 ' on the upper side will be sufficient so that the slope of the -
60 265 233.7 3,879 1,068.5 nill vill extend over the top of the pipe. This conerete pipe
70 275 350.9 6,202 2,020.9 will be 48" in diameter and across the ravines or drews where
80 285 53545 10,634 5,465.1 it is not practical to follow the contour of the hill, rein-
90 295 751.0 17?066 5,5(-31.0 forced concretve pipe will be used. On the section where the
100 305 1,029.2 25,967 8,461.4 canel reaches the lfesa lands it will be an open cana&l lined
110 515 1,517.1 37,699 12,284,3 with concrete, excepting for a section of 1800' where it will be
==-_-==--=__-i_===—---=--i....-----_-_;--.-.___..;--=_--=---;-g-g—-=-=====-===- necessary to put in an inverted syphon. This will De 52" in
——————————————————————————————————— g ) : dimameter and 1800' in lensgth. The lined section of cawval will
AISITE A is 1200 feet up stream from DAMSITE C. - have an averaze width of 4' and a depth of 57,
The Appendix D for the liain Canal together with the Tables
and Summary attached thereto give the details and cost of said
carml, the total construction cost boing 379,786.00
Overhead and Administration Expense 18 14,361.00
e Mal:ing the tedal cost of the Canal 94,147.00

-g'-



Exhibits F add G show the alignment and Profile of the

Zain Canal.

SAN DIEGUITO RESERVOIR

This Reservoir serves the purpose of an equalizer of the
flow of the main distributdrdes and also has some storage capael ty.
A copy of Exhibit B, Jones Report hereto attached shows the
devth, clevaetion, cres and capscity in acre feot of this reservoir.

I have planned to build this dam of earth as desoribed in the

Sumrary of Cost hereto attached, the cost of construction

being $14,698.20.

Exhibit I shows the plan of the Reservoir and FExhibit

¥ showe the Profils of the Dam site.

MAIz DISERIBUTARIES.

mhess aro indiceted as FfFollows:

UPPER POPION OF THE SAN DIEGUITO RANCH, Exhiblit L

LOWER PCRTICH, Exhibit M
CONPOUR AP, showirg the lower Portion Exhibit I

COFTOUR 1P, showing Main Lines end Dis-
dricte in Irrigation System, Ezhibit O

which is = plat showing the main lines and districts irri-
gated, This map made on & smali scale shoﬁs the location
of the cansls and their numbers; also the portion of the
districts in which the weter is to be used, and the number
of acres in each district. The acreages which are marked
with only the mumber of acres are the lands irrigated by
Gravity and the acreages which are marked with & P appended,
thereto, indicate the lands that are above the gravity line

+0 which water would have to be pumped.

f"".l.. l"'*'-.l .-":‘,-l‘-' ' -10-
- e e . o = At ol o -

The additional lands irrigated are on distributing lines
running from San Dieguito Reservoir to the lands irrigated.

The Canals are numbered B

The dosignation and cepeeity of line and the number of

2, S and 4.

acres dependent upon them are indicated Alovhabetically as

follows:

fhe Summary showing that 1382 liiners Inches of water



(Exhibit B
(Jones Report

URPPER SAN DIEGUITO RESERVOIR AREA

AllD
CAPACITY TABLE

; Capacity
Depth s Contour Area : Acre Feet ;Million Galls

o i 200 o 0 i 0
E 205 i T 0.2
0 210 166 B0 3 146
15 ; 215 25 20,0 645
20 % 220 842 51,0 : 1646
25 5 225 14,1 : 107.0 - 34,9
30 E 230 24,1 : 205.5 6640
35 E 235 38.2 358.5 - 11648
40 g 240 5342 587.0 191.3
45 245 72.2 : 900.5 - 293,4
50 s 250 90.0 : 1,306.0 : 425.6

Volecan Land & WWater Company.

Accompanying liap 652 A-T 2

DAM FOR SAN DIEGUITO RESERVOIR

The estimate for this Dem is for an Barth Dam with 2 Ccre
W8ll running dovn to bed rock in the center.

This Core Wall up to & height of 256' to be of conerete 4' in
thickness, and the Yuddle Trench will be 6' in thiclmess.

An Outlet Yipe will be placed on each side of the Dam and is
included in the estimate, end a Spillway will be pleced on the
llorth side of the Dam 10' in width snd lined with concrete.

The following estimate includes all these items.

N S Gy TR P S gt S Sw R S P S G T S S M em SED ER SN VRS G SUP O Sad RS e e Gan D TS e D SN G G D ST S S S P e PR e ey e g e Ame G WS s D gwe e D G O s e e S S

CCRE WALL (Excavetion for Concreite 874 YAS.)eesooes 3 43,00
{Concrete RS A 1904.00
PUDDLE TREHCH ¢ccccocvcccccccscecss Excavation .c.... 100.00
R $000000000000000s00000000080 00 e ER TS 115.00
MAIN FILL R e ee0..39,930 yis at 25¢ ... 2982.00
R OUZTLEE PIPEE. B, SIDR & S BITB scsccensssransnnse - 1143.70
WEIR DOX & OONEROTIONS ccoscssonscocsossnsssssennnos 278.00
WINBEARS 'S PRAR TAEVEE ... (i ileveransnsasssntonnnms 780.00

SPILINAY (excavation 198 yds = & 49.30
(Coneorete Lining 508 Cu. P e 252.50

Ft. = 203.20
Tot8l teeevccacas 14698.20

1l-b



will be required on gravity lands and for domestic water, is ol =

indicated in the above Teables. Noe 1 - A is capacity of Line and Acregge dependent on it.
The following Tables Zive the number of the MAINS, GRADE, No, 2 - B is ditto from Junction to Azuna Division.
CAPACITY, LENGTHE, SIZE OF PIPE, KINIID OF PIPE, and the TOTAL COST loe 2 - C is ditto from Azuna Division to W. Iine S.D.Ranch
of each Line. lioge 2 - D W Line S. De. Ranch to Del liar Reservoir.
Iz the discussion under Appendix G for the "Classifiocation l0e 2 - F is ditto Del liar Reservoir to Junction with

of Lands", I have decided not to recommend Line i described es Coast Division.

Creen Velley Lines, Noe 2 = G is Junction with Coast Division to Junction with

The following Taeblie of Congparison of Distributapies shows that Line No. 3.

the lands in District 6 can be supplied with vater Por $55,389.00 Hoo 2 = E is Del lar Reservoir to Del ler.
less then trey couvld by the construction of the Creen Valley ILine, loe 3 - B from Junction of Line YNo. 2 & 3 with 1 to West

and if in the future the development of the wator system or the Line of 5an Dieguito Ranch.,

lloe 3 - C from West Line S, D, Ro to Junction &t Coast with

desire of {the owners of the lauids on the Green Vailey Line mtke

it an ianducewent to coastrucl suen line, 1t can thei beo taken up, Line lio. 2.
as in that eveat the additionai water provided for in Line #3 lloge 3 = D from Junction of Lines 2 & 3 alonz Coast Line to

could be utilized by pumping to nighor elevations; therefore, Ile Line of Jones District lloe. 6.

I have recommended the construction of Lines i1, #2 and i3 end

the addition to 3 of the necessary lines to irrizate Distriet 8. 2w

Noe 3 = E From N, Line of Jones Districet llo. 6 to II line

of Jones Distriet lo. 7 (Batiquitos Lagoon).
Note "iiaing" refer to the main distributing lines

through the several tracts. The lateral lines
for the delivery of water is not estimated or
described.

12=-8
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GRAVITY LANDS NOT UNDER PRIIICIPAL IAINS.

sSan Yioguito Rancho - Welnut Orchard
» " " Jan Elijo
District lio, 12 Olivenheim

Agsign 250 l,I. to

S UMMARY

Provided on Principal liains
District llo. 8
Outside of Principel mains
Total of Gravity Water
Domestic water for Ilands alongz coast

Total water used

l2=c

590 acres

330 "

98 "
2728 *

667 1. I.

o66 . I,

200 l.I.
1285 1.1,

100 M,I.

1382 1.1



GRADE EXCAVATION XIID CoLT CcosT CoLT TOTLL

NO.OF PER COST PER OF OF oz OF COST POPAL

MAIN  1000' CAPACITY LENGPH oIZ POOT PIPE PIPE LAYING GATES PER FOOY COBT V2

ok XIR 1003" 7,200 40" 48l Coment P, {1.35. 20 01l¢d $2,06 $14830.00 *»fiﬁﬁ&

1-A 1.2 " 2000 40" |4&%¢ Reinfe.CeP. 1,90 1.00¢ .01¢ “5ea1 6820.00 FAZ SR

o LT I950 ™ 557 Cemert To 70§ +20 08 —IIB ZBEUTO0 i

2-C 0.8 230" 12,350 22" 24 ¢ Cement P. 60¢ .20 L03 1.07 13210,00

2-C 0.8 230" 1,500 2gn 24 ¢ Reinf.CePy 1426 70¢ .03 2423 3345 .00

2-D 0.8 184n 12,600 20" 21d Cement P, 50 164 .02 .88  11090.00 TiSA:

2-D " " 1,000 20" 21¢ Reinf.Con. 490 30¢ .02 1,43 1430.00 %

2-D - . 1,400 20" 2,50 Tunnel - .90  80¢ 4420 5875.00 “if

2-E 1.0 50m 10,000 12" 14 Steel Pipe 1.30% 104 .03 1.57% 15750400

2-F 0.8 ggm 9,600 18" ,19 Cement P, 40 154 ,03 77 7390.00

2-F .. " 1,400 19 Reinf.CeP., .54 24¢ .03 1,00 - 1400.00 /7

2-G n 64" 2,200 14" .15 Cement P. .25 104 .03 .55 . 1165.00 [t
Navel
! )

GRADE EXCAVATION KIND COST COST COSP TOTAL
0. OF PER COST PER OF OF OF OF - COST TOTAL
UAIN _ 1000' CAPACITY LENGPH SIZE _ FOOT PIPE PIPE IAYING GATES PER FOOT COST
3-B le2 789" 10,300 36" 42 Cement P. 1.15 204 L,03  1.80 18550400
3-B 1.2 400 42 Reinf.C.P. 1460 1,00 03 3,05 1220,00
3-B 1e2 1,900 32n «36 Steel Pipe 3.23 .20 .03  3.80 7225.00
80 . 18 704" 9,800 34" 39 Cement P. 1,05 .20 .02 1466 16250,00
3+C 1.2 1,900 32" 36 Steel Pipe 3.23 426 .02 3,96 7525.00
3-D 1.0 684" 4,000 32" 39 Steel Pipe 3.23 .20 03 3,85 15400,00
3-D 1.0 14,500 34" 39 Cement Po 1420 20 08 108 26434 .00

(or casing)

3-E 1.0 527" 1,300 32" .36 RoinfeCePe 1e38 1,00 o403 2,77 3600,00
3-E 1.0 16,000 32" 36 Cement P. 1,10 .20 03  1.69 27120.00
S=F le2 366" 4’,000 24" 030 Steel P, 2.52 20 3402 12080.,00
Distriet lio. 8.
3~G le2 366" 10,300 24" 26 C. P 065 415 03 1,09 11 230,00
3-H Y 150" 1,800 18" .19 Steel P, 1,95 ,L15 W03 2,32 4175.00
3K 1e2 125" 4,900 18" 19 G 2 40 15 03 87 4.260.00

Total of Distrioct lioes 8 19665 .00



GREEN VALIEY LINE 600" CAPAGITY ; AR o

.

: GRADE ; : : :EXCAVATION: KIND : COST : COST :COST : COSP s &l
NO.OF : PER : : : :COST PER : OQF : OF : OF : OF : PER ; TOPAL &5 :
MAIN : 1000° :CAPACITY: LENGTH : SIZE : F'OOT i PIPE : PIPE :LAYING:GATES:"FOOT : COSP £&& b
g s - : : : : 51 T, o g g : .007: 3
& «A : 1,0 : 600" : 9050 : 32" : 030 .  :.C.P, :$1e00 :$0,20 : 01 ; $1.56 3$14118,
S : 3 3 : B : :66400; 0 7
3 : : : : : : : : : :
4-B ¢ 1,0 : 500" : 12900 : 30v » : C.P, : 90 : .16 : LO01l: 1,41 3 18125 pa
g7 : : : : : g =3 3. e 3 ‘
m . n . " + 3300 W g " :Reif.P. : 126 : .99 : .01: 2.61 : ‘8697 :
2 §. WL Cw ioliggQnis i ggw s " :Steel P.: 2485 : .20 : .Ol: .41 & 12260 B 0E
: : : : : : : : : : e e
. T e g @0 g W5 2450 :Tunnel : L,90 : .80 :.006 : 4.20 :
: 2 : : : : $ : : 1e25: B
4-C  : 1,0 : 366" : 9300 : 26" : .30 :C. Pe : JB: .5 : .08: 1.25 5 11440 I
3 : 3 s 3 g §. 1k viialg : : g
5 i e g 000 g W " :ReinfePe: 1420 : 0,80 : .03: 2,33 : 1398 8
" Fow e a0 08 " :Steel P.: 2,52 : .20 : .03: 3.05 : 42400
s S 3 : 3 - g : 3 3 T - e
: : : $ - : 3 g : : :110018. gg=
LINES 1 & 3 FIGURED WITHOUT 366" M. I. FOR DISTRICT HO. 8.

, LA
_ GRADE EXCAVATION = KIND  COST COST COST COS® . ‘
NO.OF PER COST PER OF OF OF OF PER TOPATL R
MAIN 1000 CAPACITY LENGPH SIZE  FOOT PIPE  PIPE LAYING GATES FOOT  COSF |

14 218 637" 7,200 30"  35¢ CoPo  ° 0490 o156 .01 $1.41 $10150.08
1-A 1.2 " 2,000 30" < 35¢ Reinf.C.Pe 1426 .99 01  2.61 _ 5220.0
, o _ | .; e.sV“
=B ' I.% 423" 10,300 28" 304 CoPe ° 466 o156 402 1,13  11630.O0NEEEN
" " 400  ggv m Reinf.C.Pe 1e20 498 402 2,50  1000,CBESEEs

3-B " " 1,900 2" ® Steel P. 2466 420 .02 3,18  6045.0808

-

30 1.2 338" 9,800 24" W C.Pe 66 16 .02 1.12  10960.08% i
" 1,900 %" " .StGOl P. 2.52 .20 .02 5.04 ',;_{5 o0

3-D 1.0 318" 4,000 24" m Steel P. 2,52 20 402 3,04 12160.08%
3-D 1.0 318" 14,500 26" W CePe «76 o1b 02 l.22 177000”%3

3-E 1.0 141" 1,300 18"  26¢ Reinfe.C.Pe 54 24  ,02 1,06 1365.00"
3-E 1,0 " 16,000 18" C.P, 40 A5 ,02 82  15110.08%

3-F 1.2 100" 4,000 16" 254 Steel Pe 1443 16 1.83 __ 7320408
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Ao Recomnexided Construction, Distributaries.
Line Hoe 1 Capscity 1003" 21,650.,00
" HNo. 2 " 244" to 64" 63,006.00 |
W Hoe. & w 789" to 366" 135,404.00 |
Dis trict No. 8 " 366" to 125" _  19,666.00 239,724.,00
Comparison of Distributaries
Idnes 1 & 3 with District Ho. 8
loe 1 Cepaclty 1003" $21,6560,00
w3 n 789" to 366"
to Junction with Ho. 4
line - __135,404.00 157,054,00
Lines 1 & 3 without District Ho. 8.
lNo. 1. Capacity 637" 15,370.00
Hoe 3 w 423" o 100"
to Junction with No. 4 :
line ‘ 87,055.00 102,425.00
Extra Cost to serve Distxbet.
llo. 8 by me2ns of lines 1 and 3 54,629.00
Line No. 4. Green Valley Line.
From San Dieguito Reservoir to Junchion
with Line lo. S 110,018.00
axtra cost to serve District
Hoe 8 by lines llo, 1 and 3 54,629.00
Excess of Green Velley Line $65,389.00

\ 12-h

()

SUMMARY.

sumary of Cost.

p'a
»
1

Carroll Dam Crest Elevation : Const. Cost.,: Overhead :
3156 above sea, Spillway elev. e oy
310 above sea,
With Bastwood Dam : 270,000 : 10,000 : 280,000
With Jorgensen Dam built with . :
aeotion raising to 335 above sea : 288,000 : 27,000 : 315,000
Main canal capacity 1550 : : - -
Miners inches 5 miles long : 79,786 : 14,361 : 94,147
San Disguito Reservoir 14,698  : 2,205 16,903
Main Distributaries : : o
FNo. 1 21,650 4:550 256,980
No. 2 : BB,006 : 12,601 : 75.606
Ho. 3 : 135,404 s 27,080 : 162,484
Line in District No. 8 :_ 10666 :__ 3,935 : 25,598
Potal : : : 398,718
Auxilliary Reservoirs Const, Cost Over}}ead : Total
- g 15% -
: 9,200 : 1,580 : 10,580
Total all Structures, excepting
Carroll Dam : : . 411,335
Recommended Capital Provisions.
Carroll Dam : : : 315,000
A1l other Structures : : : 411, 385
" » L ] - -
Total 3 - : 726,335



The .abova Summary of cost includes everything but the
Pumping Plants and Force Mains to pump the 250" of water into
the system of works, |

I have not made any revision 6? my former eatimétea,
but as they were carefully made at thevltime I investigated the
underground waters of the San Dieguito Ranch and the oond;tlann
of water supply oarefully studied, I think it is safe to make the
samo recommendations for the development of the water that I made
at that time, which in effect is that a plamt be built about 9000
feet above the present plant é.nd a pipe line built dmh ‘bo the
South-west corner of the Acuna place whege tﬁe wa'bef :Eroin- two
plants could become interchangeable, and & booster plgnt'bo put
in at that place to elevate the water required by the Mutual Water
Company to their system of works, and thet this joint system be
paia for by the Santa Fe R. R, Company and the Ifutual Water Company;
that is, the portion in which they are both.gqnally interested,
the improvement of the old plant and the new plant and.cbnnecting
pipe line be peid for jointly, and the necessary booster plant
be paid for by the ¥utual Water Company. |

The followinz is the estimate of cost for the wrk com-
pleted as a2 whole after deduncting the amount to be paid by'tha
Santa Fe Ranch for their part of the construction and inclnding
the booster plant and force main is, 315-000.00

The construction of a separate system of works would cost
equally as much znd would not prove as satisfactory. |

With this addition the total cost of the mystem of works

as contemplated by the intwl Company w1l bs, $746000,00

COST OF WATER FOR SYSTEM OF WORKS AS LAID OUT.

Per Miners inch $620,00
Estima téng the water at the rate of 1 inch to 7 acres,
The water would cost 70.00
Estimated value of the land without vater 30.00
Total : 100,00

The cost where the water has to be pumped

above the gravity line, would be 150,00 per A,

TABLE OF ELEMENTAL VALUES PER AcRE.
Olass of Cast of Weter ILand .« Land Value of

land, per acre without with water right Remarks
. ; water water per acre
Toast Tands 7000 350,00 $350.00  S230,00 —To =y Interest on
adaiti onal cost and
18t class ' meintenance pumped
lands 70,00 30,00 260,00 150,00 water will cost
£70.00 per acre
2nd class more.
lands 70,00 30,00 200,00 100,00 et
TOTAL VALUES OF WATER T0 DAIND.
Coast Lands 4,000 $920,000.00
1lst Class 3,000 450,000.00
2nd Class 3,200 320,000.,00
Total 1,690,000,00 After deducting cost of land

and system cf works,
The above values I consider conservative as they are based on
oomparative values in unimproved territory. The class of produots that
may be grovn upon these lands should pray & good income upon the

investment.




I believe this report covers all the points which have been

under discussion.

Thig last subject is one upon which many of you are com=-

paratively well vosted.

In conclusidn, will say that in the discuasion of any
of the different points on divisions of the report, I refer
you to the appendices for more elaborate disoussion.

In regard to the location in detail of the Distributaries
they may have to be modified in aetall as they are not located
from actual surveys upon the ground and the estimetes for the
same do not ineclude the smaller lsterals far delivering the water
upon the different subdivisions of the land.

Respectfully submi tted,
He Clay Xellogg
Civil and Hydraulic Engineer.

JINDEX T0 APPENDICES.

A ‘= DIGEST OF AVAILABLE WATER SUPPLY.

OARROIJL RESERVOIR o--..-....................1’38'05 1 - 8
Q-DUTYOF XYATER 0.oulolOtc.l....-ooloo..ootlooc W 1-5
-g."" ETILIIIS OF cmom :DAM e 00 0B e aee .:.....0... "

a) Spillway Estimete. o e

b) Diggest of Bastwood's Estimete. " 1.8

c Ly " Jorgensen's © 1l =8
D - MATN CANAL, ESTIMATE OF YARDAGE. R =

SAN DIEGUITO RESERVOIR e

HAIN DISTRIBUTARIES - ESTIMATES . ~
G - LANDS. " 1.2



INDEX TO EXHIBITS.

CARROLL RESERVOIR.

SARROLL DAXN SITE COMROUR AR,
CARROLL SPILLWAY CONTOUR HMAP.
CARROLL DA:! FROFILE.
MINATURE PROF1LE.

MAIN CANAL LINE.

MAIN CANAL PROFILE.

SA DISGUITO RESERVOIR.

SAIi DIRGUITO PROFILE JOF DAl,

Digest of Mr., Post's Report to W. E., Hodges, Oct. 13,1916,

ag to the available water supply of Carroll Reservoir.

I have checked up the ooniputation of the water shed from the
contour maps and Government report. From my computations on the contour
maps and Government reports, I make the area 186 8q. miles, but lir, Post's
more detailed information will ;possibly add the other ten miles which he
estimates, meking the water sheds 196 sq. miles for the Carroll Reservoir,

independent of any surface flow from the Pamo Dam.

In regard to the cycle of years between high and low periods of water

supply, vill teke that up under & separate head, for the purpose of

determining by comparison the ratio between the same.,

. 53 ESCONDIDO CREEK: This oreek is in itself a local water shed, reaching
SAL DIEGUITO RANCH MAP SHOWING EWAIN DISTRIBUTING Ia_IIv . :
about to rim of the San Iuis Rey River, a distance of about 14 miles a2bove -
o Escondido, and the San Iuis Rey Ri in behind said oreek
- scondido, a n 8 r .
COAST LAP. SHOWING MAIN DISTRIZUPIEG LINES. ILOWER PORTION, ’ 6y [iver runs said oree In
addition to this the water shed is cut off by the Escondido Reservoir, which
PLAT SHOWING LAIN LINES AND DISTRICTS IRRIGATED. |
is more than ample to store the waters from the water shed above the dam
COITOUR MAP SHOWING THE MAIN LINES AND BISTRICTS IN .
' 7 during ordinary periods of rainfall, therefore, I do not consider the
IRRIGATION SYSTENM. y _

residue of the water shed which lir, Post estimates at 48 sg. miles, will
justify the construction of the reservoir.
On the future increase of heights of Carroll Dam, to the heishts of
140 £t, This is an economic feature that should be considered as a re-
:, inforcement to future requirements when the lands are developed.

s In regard to the development of water from pumping in the gravel beds

of the Bernardo basin. I took up the investigation of this basin very
thoroughly, in my report of the underground waters of the San Dieguito
{ river, I foxmed the conclusion at that time that there are no subterranean

~ waters passing through the bed of the river between the Bernardo basin and

[ty L Pelmd T OREF X




the San Dieguito basin and this opinion is verified by the investigations
for the dam site of the Carroll Reservoir, therefore, it is safe to assume
that the stored waters in the gravels of the Bernardo basin which would be
available for pumping. The San Pasqual valley lies in the upper end of the
Bernardo basin, where & settlement has appropriatad the surface flow of the
stream, and irrigate about twelve hundred acres by two ditohes ru.nn:l.ng alon
each side of the valley. The Govermment reports indiocate that the water is

A HJ e e -*-P w—-—.'- TR s

running &1l the year around in the canyon above this valley and it is sti.p-

i

ulated by the perties interested, that in case the Pamo Dam :ln oonstruoted,
the amount delivered to the San Pasqual irrigators shall be 6600 acre ft.
during irrigating season. This would be more of an advantage to Carroll .
Reservoir than a detriment, becamse 40% would be returned to the reservoir
basin as percolating water, adding 2460 aored ft. to the storage in the ;
reservoir, as a permanenthddition. If additional water is used in these
ditches, it will have & beneficial effect in times of low mter, by Joining.

a
-

the waters of the reservoir at the lower -levels or increasing the pumping 3
supply. :
Citrus orchards are being planted in portions of the Escondido district,
their water supply being taken from the water shed of the San Lulis Rey River
and the return water will be into the Carroll Reservoir. This is variously
estimated a4t from 275 to 35% of the water used in soils of this class.
In time tRis will prove & valuable increment and will rein:fqroe the low
water supply in dry periods when it is most required.

bg taken to carry the system over this period and it also illustrates the

e/

In seasons like 1912-13 the river is dry for two or three months in the
summer, this is led to the boring of wells and the construction of pumping
plents at several points in the valley. These wells show that at the upper
end the debris cone has a depth of 96 feet to bed rock and at the lower end
of the valley they are from 40 feet to 25 Ffeet to bed rook; immedia tely
above the high water line. In 1913 they were probably pumping all together
200 miners inches of water, these developments indicate that there is
quite a large area of gravel basin round the upper border of the Carroll
reservoir and the indications are that this debris cone has been deposited
by the river and g:lde canyons upon the original floor of the ba'ainh'and I
believe that & flow of 300 inches of water could be developed by 2 system _
of wells around the upper edze of the reservoir, these wells could be 10031:9?«_1;:
near enough to the high water line to be above the danger of flooding and \1
the water could be economically piped down through the reservoir to the '
canal intake at the dam. In my opinion this should be considered as an |
emergency supply for the low cycle of years, which has been mentioned by
lire Poste It is a well known faot by those who have been familiar with the
conditions here in Southern California for a period of more than twenty

years that there times when the water supply cannot be maintained at the
ordinary standard fixed for the mean supply. All of the water systems have
felt this deficlency. During the last cycle of low water, pumping plants
were placed in the bed of the Bear_ Valley reservoir, vhich is recognized as
the most dependable supply in Southern Califormia, and Redlands, which re-

celves water from this system, had to build pumping plants in the Yucaipe val.
ley to sustain the orchards during this periods. A number of illustrations
could be given, but this illustrates the point that all possible care must
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fact that with the best system a shortage can be expected by the irrigators

at this time.

CYCLE OF YEARS. The best historical record that I can obtain shows
the complete cycle to be from 21 to 22 years, the best natural baromet-er
determining the cycle is Lake Elsinore. In 1883 I surveyed out the town
and colony of Els.'!.nore. At the time the lake was practically dry, there
veing only about 1200 acres of land covered with water, out of the 6000
acres the maxirmm depth being 3-9/10 feet. Juan Machado, & Spaniard over
60 years old whose family originally owned the lake had lived there 311 his
1life and informed me that in 1839-40 the lake wves dry and also in 1859=-61
t was dry and grass was growing over the major portion of it, and that lit;
wes £illed by a flood in 1841 and 1862, it was also filled by the flood of

1884. Following up the study more closely of this cycle, from my individual
observation dating from 1868, I find the lake also over-flows a second time : ""

abont seven years after the first over-flow and also by keeping a reoord of

the seasons by the growth of ocrops, the rainfall and the shortage of wat_er :
in irrigation system, I find that each 21 years is approximately divided
into three divisions and that these divisions run about asfollowa; taking
the; nomenclature of the farmer, the first seven years run two years above
the normal and one about normel, with the seventh year below normal. The
second seven years about one above normal and one below; the third seven
years one above nomel and two below with the last two years dry. Owimg to
disturbing elements, namely the irrigation of the Perris valley and Hemét
system and the construction of the Hemet reservoir, the last cycle in Lake
Zlsinore has been disturbed so that the low water mark was t wo £eet higher
than in 1883 and the high water mark, namely the over-flow, was not quite
reached in 1905-6. Also the second over-flow in the cyocle should have been
resched in 1914-15 instead of 1915-16 as occurred. The unifarmity of these
A

oon&iﬁona are not absolutely exact, but they are sufficiently accurate to
form a guide and they prove that there is only one dangerous period of
draught and that is in the last seven years of the cycle. The other dry
periods are so short that they do not produce any bad effects excepting on
temporary orops. _

By carefully husbanding this extra supply and the underground water
of the San Diegu.fhd; besin, the irrigators under this system of w'arks can be
carried over this ‘period.

San Dieguito basin and underground vater supply. It is not necessary
for me to go into details in regerd to the water thet maybe secured from
this basin, suffice it to say that I regard the 250 inches of water %o be
obtained from this source as dependable and that the sub ject is exhaustively
treated in my report of 1913. As intimated by lir. Jones the construction of
the Carroll Reservoir has cut off the most of the available water for stor-
ing the grévols of this basin, but the amount of water on the 29 sq. miles
of water shed tributary to the basin énﬂ the ancient river clennel referred
to in my report will :Bumish. the water. There is no way of sbsolubely |
determining the velooity of the water in this old anclient chamnel, but there
would be & possibility of an over-dreught if the pumping was comu irned over
too long a period of time. However, I still maintain that the storage basin
outlined in my former report, will be necessary for the maintenance of the
quantity of water required for the irrigation of the bottom lands and to
furnish the 260 inches to the Carroll system.

Regarding the bottom 1anﬂs' in the San Dieguito river bottom, between
san Dieguito Ranch and the ocean, I seriously doubt whether they will ever
require any considerable amount of water, but as they are directly riparian
throngh-'bhe stream they will have to be considered, by this I mean that they
can demand the water they require at_ _gl-l.e same rate as that charged to the



TABLE HO. 2.
RUNOFF AT BERNARDO BRIDGE NEAR CARROLL DAM
U. S. GEOLOGICAL SURVEY MEASUREMENTS
IR
CO-OPERATION WITH V.L.&% W.CO. IN ACRE FEET.

Mutual Water Company, however, I do not consider it necessary to povid.e a
pipe line and system of works for these lands, as such pipe lines oan be

more economiocally built in conjunction with the pipe system for tthe San
Dieguito Rangh on the bottom lands and if 1% iaa required the water could be |
turned into the said system of works from the upper system by the construction

RN N e N N I I S N O R N T N R T N T I S e S T E S s s s S s

of a short pipe line near the Asuna Place or jmmediately s2bove the ranch line,

_ MONTH : 1911-12 ; 1912-13 ; 1913-14 ; 1914 -15 ; 1916-16 ;
0ot 0 : 0 : 0 : 0 : 0 :
Nove : 0 : 12 : 0 : 0 : 0 :
Dac.g 0 12 2 0 354
Jan., : 0: 12: 4,890 : 6,270 : 257,515 :
Feb, : 0:  510: 12,700 : 25,000 : 25,527 :
tar. :(8)1,400 : 1,390 : 2,400 : 9,410 : 16,207 :
ipl. :(8)4,400 : 320 : 1,210 : 8,270 : 6,801 :
lay i 1,990 : 8: 695 : 19,800 : 3,570 :
| 35 : 5 : 24 : 8760 : 1,332 :
July§ 6 0 0 54 252
ing. 0 : 0 : 0 : 55 0 :
Sept. ; 0 ; 0 : 0 ; 0 : p :
Total : 7,880 ; 2,070 ; 21,420 ; 70,620 : 511,340 ;

R R T S N e N N S T T T s T S T R R S e S E T T S =

(a) Estimated.
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__TABIE NO, 4
COLPUTATION OF USE AUD WASTES
CARROLL RESERVOIR IN ACRE FEET

'-'...ﬂﬂ*:==========Bﬂ::ﬂﬂﬂﬂﬂﬂ:ﬂ:gﬂﬂg==============ﬂ=====================
SEASON : RUNOFF  : WASTED : RESERVOIR :(a)IRRIGATION : RESERVOIR
(OCTe 1 : (SUPPLY) : OVER : CONTENTS : VWATER USED : COLTENTS
PO : MOSTLY  : CARROLL: APR.1st :(Db)PLUS EVAPO- : NOV. 1 -

0CT. 1) : RCD.BETWEEN: DAM : (END OF : RATION LOSS : END OF DRY

: NOV.1 & : DURING : RAINY :  DURING ENSU- : PERIOD.

: APR, 1 ': RAINY : PERIOD.) : ING SUMMER. :
., % : PERIOD.: | : :
1905-06 : 49,660 : 12,660: 37,000 - 15,600 : 21,400
1908-0% : 38,920 : 23,320: 37,000 - 15,600 : 21,400
1907-08 : 5,310 0: 26,710 : 15,600 : 11,110
1908-09 : 53,960 : 28,070: 37,000 : 15,600 : 21,400
1909-10 : 36,340 : 20,740: 37,000 : 15,600 : 21,400
1910-11 : 12,980 : 0: 34,380 : 15,600 : 18,780
1911-12 : 5,560 : 0: 24,350 : (a) 12,000 : 12,350
1912-13 : 2,070 0: 14,420 : (a) 12,000 : 2,420
1913-14 : 10,840 0: 13,260 : (2) 12,000 - 1,260
1914-15 : 50,060 : 14,320: 37,000 15,600 : 21,400
1915-16 : 306,090 : 200,490: 37,000 - 15,600 : 21,400
AcREAGE : - : : : :
EXCLUDENG 26,570 : 9,910: : :
1915-16 : : : : $

(a)

(o)

Irrigation Water used taken at 12,200 Acre Feet per year

Evaporation from Reservoir Surfsce at 3,400 Acre Feet per year.
Evaporation Loss of the Reservoir is small during this period.
(because of lessened oires and so-called "make
from banks during

up” Or seepage
a lowering reservoir), and would rot amount to

over 1000 Acre feet per year. Pumping from grevels 1000 iAcre Feet
per year would therefore compensate this, and give a uniform
annual Irrigation use of 12,000 Acre Feaet.

To

for

*106

10,000 Aore Feet requires pumping 250 Miners Inches
days in the year.



DUTY OF WATER.

This becomes & very important question in all cases where the land

is to be irrigated exceeds the water supply and that is the ocondition which

¢om~om us here, and the lands to be 1rrigatea can be oonai&eréd :crom
soveral different angles, such as the character of goil, advan'bago in
location and cost of delivering the water. In my study of the aituatl on,
I have endeavored to consider these different points without considering

the ownership of land. And .tc show the scope over which my mvoatigationa
have been made, I will under this head introduce some invewtigetions that

have been made by other parties, at the same time taking into account
their point of view and in this connection I will imtroduce the following
quo*ations, made from my rsport to W, E. Hodges on the water supply o:f
the San Dieguito Ranch.

Tae variastion in the amount of water used in different localitles is
sansed by the character of soil, the economy of delivery, and the cost
cf water, |

In the majority o cases the q_uantify of water actually used is far
less than estimeted. In those localities where all the economioal
conditions have deon studied, and the best results obtained, 2 acre :Eeat
equal to 24" depth on the land, has prodused the most sa;tia,fgotory
results. Vith & complete system of pipimg on the hill lands, 1" to 7
acres ogqual to 2,06 acre feot will be sufficient, as the runs will
necessarily be short, and deliveries mede at close intervals. A%
Corona and Highgrove, 3" in depth is considered the best for each
irrization. I have therefore figured at 2.08 acre feot as a basis to be
adopted for the hill laonds on this tract, divided as follows,~ |
7 irrigations of .26 each, extending over a 7 moxths period termed the

irrigating season, subject of oongg to the modifying conditions of

t "
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seasons, and one irrigation through the winter months, More water can be
used if required, by increasing the length of the period of irrigation,
without increesing the capaoity of the plant.

_ The system of furrow irrigation is the only aveilable method for
placing the water upon these lands, which are very irregular, being on the
sides of the hills, In the planting of the trees it will be found of
great advantage to place them mpon grede contours, the rows followinz the
contour of the hill, with a grade that will permit the water to move
slowly along the furrows. This grade has, by those ‘most experionced
with conditions similar to those existing on this tract, been fouré to be
ebout one inckh and a half to each tree, - that is, if tthe trees 2re set
et distances of 20! or 25', each tree will be 13" lowsr than the last one,
along the directicn in which the water is to flow.

The water on these slopes will necessarily hevs o be delivered in
small quantitiss, A 25" stream will be found the most economical and

satisfactory uwpon this slope.

EQUATION OF WATER FOR IRRIGATION.
3-1/8" depth at each irrigation = «26 x 7/8 = 1.82 sec. £t. to
be used in 7 montha. The remeinder to be used in the wint er months.

85“ = % Be0s ft. = 30 cu. £%. per minute = 1800 cu. ft. per hour.

= 6+3 hours to :I.rrigate onefora.
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The San Fermando Valley system to be irrigated by the Los Angeles
agueduct can be considered in & measure as similar to thd San Diegnifo'
territory and lr. iulholland on the duty of water estimates this quantity
required as 1 &nch constant flow to 7% acres. This is concurred in by the
board appointed to investigate the report.

The Government selected Gage Canal System as being about the best

example of the economic use of water and the following is fromfﬁhdir rquft.'

The Government Report Irrigation Inwoatigatioﬁ Bulletin 119, 1911,
gives the results of three years' observation on the duty of wate'r in tl_:is
district, and a table giving the data in conoise form is 1noluded.ﬁarewiﬁh;

Duty of Water Under Gage Canal. 1898-1901.,

District Depth of
and Water Depth of irrigation
year. Area used Irrigation & rainfall.

Districf Hoe 1 Agres Acre-#bet. Feot qut.'

1898-1899 3,595 8,330.46 292 2.79

18991900 3,614 8,779.64 243 287

1900-1901 3,614 7,478.78 2,07 274

District lioe. 2

1898-1899 2,871 6,407.80 2.23 271

1899-1900 3,237.84 6,855.71 2412 2.6

1900-1901. 3,237.84 6,584,.,44 2.03 2.70

District lloe 3 ' |

1898-1859 530 943.55 1,78 2¢26

1899-1900 650 1,059.89 1.63 2.07

1500-1501 650 904 .31 1.39 2.05

Canal as a whole. |

1898-1899 6,996 15,681.84 224 2.72

1899-1900 7,501.84 16,695.24 225 2.67

1900-1901 7,501.84 14.967.53 2.00 2467

¥aking the a2verage for the three years in the three Distriots 2.02 -~ depth

The following is taken from the Cuyamaca Water Company, which

parallels the San Dieguito territory to some extent.

CUYAMACA WATER COMPANY.

-3 -3-¢ 3 2 23 -2 3 2 1t R 2 4 33 3 FE3 F 2 § 1 3 3 F- 233 4T 3¢t -2 F R X F 2 S F 323+ T T IS F E FF T+ 2 -2 F F I -+ -+ F-F % %

Area Irrigated in lLcres,
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Character of High LOW
Crop Irrigation Service Service Flume Total
Olives Periodical Irrigation 198.5 Jel 152.7 354.40
Deciduous " " 55.62 21,73 158.0 215,35
Grapes " " 0.78 0 603.7 604.48
Total “ . 254.90 24,95 894.4 1174.23
Domestic Gontinuous irrigation dur-
ing irrigation season 20,96 20425 37.9 79.11
Citrus " " 926.03 195.856 21091.9 2213.78
Vegetablos " n 81469 52.20  71.1 204.99
Alfelfe " " 12.4 0.20 40,0 52.60
Total " o 1041,.08 268,50 1240.9 2550.48
GRAIID TOTAL 1295.98 293.423 2135.3 3734£.71
Total anocunt of water delivered in
full service yse2r - thousend cu.ft.
49,203.8 12,244.2 78,532.6 139,980.5
Depth of water aprlied -
ac. ft. per acre.
0.87 0.96 0.85 0.86#
Note: if = Equivalent to 1 Miners Inch to 1l2.6 acres for 9

months Irrigation Season.



Sweetwater System

P g

Coast soil or acre ft. per acre

or M. I. per acre 1 to 11 acres.

93

The following table shows use of 'water for a number of years.

- SWEETWATER WATER COMPANY -

SUMMARY OR MONTHLY USE OF WATER - ACRE FEET.

T A : : : ST Ebﬁfﬂ'f:_ﬂonfm.'jr—_?—.—

Yonth : 1910 : 1911 : 1912 : 1913 : 1914 : Averages : Peor cent :
Jan, 10 24 20 = 119 33 A1 0.98

Feb. 47 15 231 47 32 74 4
larch 151 16 171 83 99 104 2449
April 325 441 26 284 207 275 8.58

Hay 589 627 193 614 404 486 11.63

June 508 594 668 485 570 585 14,02

July 593 594 607 525 602 584 14,01

Aug. 598 679 686 581 620 633 15.17
Sept. 581 598 588 550 577 579 12,82

Octe 250 451 444 428 320 379 9.08

lioVe 160 320 402 198 202 2B6 6413

Dec. s 186 a8 N 180 A.32
Total 4143 4543 4383 3995 3813 4176 100,00
1/25/15

T

About 4500 acres.

APPENDIX "C" -~ SECTION "A"
DETAILS OF CARROLL DAH,

December 7th, 1916
I have made & careful exsmination of the Dam Site as

located at Dam Site "C", and have made & careful observation of

the comparative merkts of Dam Site "C" and Dam Site "A"; also &

study of the Profile and Contour Survey of the loceations made
by lir, Post.

This personal examination was made on the 25th and 26th of

Hovember, 1916, A reconnoissance was also made of the same site

in 1913 and during the dry period when the conditi ons of under-

flow and seepage could be observed above and below the dam site.

Iy report made at that time on the San Dieguito Ranch indi-.

cates my favorable impression of the dam site. I refer to that

study of the situation as to how these conclusions were arrived

at at that time.

The heavy floods have displaced most of the loose materials
above the bed rock so that it appears upon the surface almost en-

tirely across the cross section, The pits excavated up the sides

of the mountain on either side show that this bed rock is almost
at the surface and all the examinations and investigations made

establish the fact of a perfect bed rock entirely across the dam
site.

The location survey made for the line of an arch dam across

the canon intersects the 'bod of the stream at what I consider the

best point to build a dam. In estimating & right line through

the axis of the dam my judgment wduld be to bring the end of the
il



‘ way as by the construction of & consrete deck or curtain wall
dam on the Southerly side of the stream a few feot further up

: the water can be passed over the crest of the dem and down the
stream, but this is more of a matter of opinion than of necess-

'badk slope on a curtain wall over which the weter will pass
ity In my judzment all of the conditions are exceptionably ,

smoothly without creating any jar upon the dam and this cur-
good for the construction of a permanent dam at this poj.nt re-

tain vall without increasing the initial cost to any great
gerdless of the type of dam used. If properly constructed it

o extent bocomes an additional brace for the stability of the
cannot be other than successful. :

In the study of the types of dam suggested I shall refer to
them &8s "EASTH00D MULTIPLE ARCH DAM" and the "JORGENSEN SINGI.E

dam and the expense for the construction of e'mensive spill-~
ways on the sides of the dam can be in & great measure cbviat-

ede In the preliminary plan which Mr, Hestwood has submitted
ARCH DAM",

| he suggests a spillway the entire length of the dam, which
Both plans have been submitted together with specifications

I think is correct inasmuch as the extreme floods as shown
and estimates of cost and will consider the two separately am

by the gaugings demand a very wide spillwey, and as I have
introdnce the plans and estimetes as furnished meps & part of these

already shown it does not require any large additional ex-
Appendices.

1st, "THE EASTWOOD LHULTIPLE ARCH DANM",
| There are many features of this Dam that appeal to me; the

pense, However, I do not consider that it is neoeasary' to

build an additional waste way on both sides of the dam. The

natural configuration of the ground mekes it very simple and
prineipal feature being that for this particular place i#s ny 8T ry simpl

, economical to construct & spillway on the North side of the
econony of material and construction together with the_ faot

- dam while the South side presents a uniform section of roclk
that the rock is rather hard for the purposes of quarrying,it .

formation on the wall which would require considerable expense
looks like it should be the most economical structure. There

in constructing a waste way, therefore I would make the South
are several other advantages in this form of structure,one of

| end of the dam with a stone pier at the end without any waste
wnich is that it 2t all times furnishes an opportunity for the

_ way and construct a waste way on the Horth end; have estim ted
inspection of the interior of the dam. It also furnishes at a

% the cost of such a waste way 50' in width to be 34660.00. See
moderate expense an ideal opportunity of bulmg & large slulce f

- estimate of spillway in the Appendix of this report.
at the base of the dam at a very moderate cost, which can at all P y ppe P
times be inspected throughout its length except direoctly at the
gateway which only ocoupies a small sdction at the tpo of the

dam. It also affords advantages in the construction of a spill-

As this cost for spillway will not exceed the cost of spill-
ways on the plan fumished by lir., Eastwood it will not be con-
sidered as an additional cost in the construotion of the dam. |

The question of the raising of the dam whioch has been rec-

SR
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commended both by myself and Mr, Post is one that has to be con-
sidered in connection with the construction of the dam.
The buttresses which form the main stay of the dam in the

Bastwood type are planned to be 36' apart from center to center.

Vhen it is considered necessary to raise the dam additional atmtg_-

or beams could be built on the edge of these buttresses on tpeir
outer slope of the necessary width or thickness to sustain the
additional stress on the dam and it would be done with very
slizht additional expense over what would be the cost to build
them at the present time, as the only emanae_wou.ld be the
scabbling off of the face of the wall and roughening it so as

to secure unit or bond with the concrete in place. I have nadq.

no estimate of the cost of +this extra construction For i'aising
the dam to an additional height of 20', but it is safe to say
that it would not exseed $30,000.00

The effect of the dam after it was raised is that there
would be ribbon walls on the 'baok slope of the dam, which I
consider would be an advantage a8z it would divide up the mater
curtain into divisions, I find that lr, Eastwood inclines to
the opinion that there is an advantage in é'_ contimuous ribbon
of water., Iliy experience is that in wide sheets of water the
action of the wind would have 2 tendency to unequally distri-
bute the stream which would be prevented by this divided rib-
bons which I have put in on wooden crests where they were of
considerable vidth. However, the question is not very vital
in this case as the width of the wier and the depth cf the .
water do not make such provisions a necessity.

I hergto attach the plans, specifications and estimates
of cost which Mr, Eastwood has sent me.,

2nd, "TMHE JORGENSEN SINGLE ARCH DAM.™

I believe that this would be an oentirely safe structure
and it is an economical type of construction for this sibe and
would no doubt give satisfaction.

In his construction he designs e spillway on either side
of the dam of sufficient dimensions to take care of the flood
waters, therefore a continuous overflow of the dam would not be
required. lir, Jorgensen hags Pfurnished a plan and complete
specifications for the construction of his dam up to the height
at mesent regquired.,

As I believe that provisions should be made for the raiaiﬁg
of the dam to at least 20' higher I have mede an estimate of the
additional cost for making the structure sufficiently strong
in its oross section so that it can be eagily raised to an ad- |
ditional height above the orest of 20'. This will add
$44,000.00 to the construction of the dam at this time, but as
it would cost a great deel more to add the additionsl
thickness necessary at a later date I would consider it

advisable to provide B6# this raise in the beginning,

The only advantage that I can see in the construction of

The Eastwood type of dam from an economic standpcint wounld be tho
gaving of the interest on the money necessary for raising it to the
additional height at some time in the Tuture.

An ostimate of the cost of the Jorgensen Dam and also the

additional amount necessary to provide for the raising of the ad-
dit:lonal 20' is attaahod to anﬂ.5 foms a part of this appamlix.

\.P
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CArrOLL DAM SPILLWAY.
Station End Erea Ax;egr.ld. Length Gug_#ft; i

0x00 450
437 1007 43.700

1x00 425
425 50¢ 21.250

1x50 425
392 50! 19.600

2x00 360
280 100" 28,000

3x00 200
133 100" 13,300

4x00 66
125.850

Excavation Solid Roock
4660 Cu, Yds, at .85

Concrete Wall - 5 x 1 x 4007 $3961.
2000 Cu. £te at 35 v 00
Toval Construction cost $4661.

v L ", " e Pawey - ommlds .'..-‘
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NOTE--The following Specifications refer to preliminary Estimate
Dam site "C" to 306 Elevation, The reviped Estimate. For
elevation 315, contour is $270900 as shown by the following
telegram: "Copy".

San Francisco, Calif Dec 5 1916

H. Clay Kellogg

Spurgeon Bld Santa Ana Calif

Quentities in multiple arched dam up to crest elevation three hundred

fifteen is eighteen thousand and sixty cubic yards concrete a2t fiiteen

dollars per cubic yard or two hundred and seventy thousand nine hundred

dollars
john s eastwood
745D
DESCRIPTION AND OUTLINE SPECIFICATI ONS
of the
CARROLL RESERVOIR OVERFLOW DA,
being the '
DECKED TYPE OF EASTWOOD MULTIPLE-ARCHED DAl
December 2nd. 1916.
A -1-
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GENERAL SPEOIEICA‘DIOHS.'
A strut-tie foot walk is to run through the middle of

LOCATION. .
the buttresses and serve as a goot walk and inspection gallery

The structure is to be loocated& on the profile site for ‘
as woll, and also ap & bridge through whichr to cross under

Carroll Dam known as the site "0 as provided by lire We Se
| any £lood at any stage. This foot walk will also connect

Post llove 25th, 1916.
with the platform for operating the outlet gates and sluice

GENERAL -
TESCRIPTION The dam is to be 2 structural dam of & type known as the
OF DANM.

ways. Arched openings are to be left in all buttresses of

Zastwood lmltiple-arched Dam, to be decked to movide a con=- 8 height less than the foot walk, leading to wrot ected open-

timmous spiliway for the discharge without distmrbance or in- ings in the wings at the ends., This arrangement will enable

jury of at least 80,000 cubic feet of water per second, to be the attendants to reach any part of the structure at any
gtege of water.

EXCAVATIONS

gggngom- Greet care is to be exervised in the preperation of the

21l in compression, and to have & minimum safety factor of

ten in compression under full service, the factors of safety

in all other essentials exceeding ten. It is to have a crest bedrook for the foundations, The rock is to be premared for

length for spillway of 504 feet in the clear, the crown aof the buttress foundations by cleaning off all soft or decom=-

. the crest rollway to be at elevation 306, meking a structure posed portions, leveling it up across the pits and leaving

having a maximum height of 112 feet at the middlie. it with Jjagged saw tooth shapes as shovn on the drawings.

It is to consist of 14 buttresses, spaced 36 feet from The cutoff wall at the toes of the walter face erches is

center to center, these to be joined by arches on both the to be carefully excavated to sound unseamed cr tight rock

water face and the downstream deck, as shown on the drawings. the shooting to be done by means of light shots, and all

A rollwsy of heavy section is provided as a erest over loose spalls of any kind are to be removed from the fouvnda-

which the water is to be carried on the long sweeping curve tions and the rook thoroughly scorubbed with water under

g0 that it will slide down the deck in & smooth and unruffled good pressure and again when concrete is to be laid.

CONCRETE. The concrete to be used in this struocture is to the
best concrete the materials obtainable at the site will fur-

sheet to the curved toe and there discharged into the stream-
bed in & horizontal direction. As the rear dect is also arched

LI Pl

the sheed of water will follow down over the buttresses in
the shallow trough thus oreated and will relieve the load
on the arched deck. The arched deck will also he & stiff
strut-tie for the downstream edges of the buttresses.

Zh

nigh, that for the buttress walls to be the egquivalent of
1-21/2-5, mix, and thet for the arched decks and beams to be
of 1-2-4 mix, the exact proportions to be determined by trials

in the field 28 to that mix will give thoe best and densest

and strongest concrete of approximately tlhese mixtures.
e '



If the aggregate available at the site will not meke
a good and first class concrete without screening and wash-
ing it must be screened, or screened and washed as the case
mey be as determined by tho ongineer on the ground,

All cement used shall pass the specifications of the
American Society Tor Testing Materials, shall be tested at
the mill and only such cement 28 passes these requirements
are to be allowed to be used in this work, |

Field tests of the cement furnished and of the congcrete
mede from it are to be made from time to time as mequired by

the engineer in charge for the company.

RETHFORCELERT .

Al]l parts of the structure are to b e reinforced &s is
shown on the detail sheet for reinfar oement, the reiniorce=-

‘ment to consist of deformed bara‘and Clint on Electric Welded
mesh, all properly tied in place,

The Estimate of cost is as follows:-

Total concrete structure will be 14510 cu, yds.
This I have estimated a2t our oversll cost of 315,00
DaT cu.yds. or $5217650.00 for the concrete outlet
works for the same placed $2750.00

Total coet of Dam complete $220400,00

The copy of Specifications for lmltiple Arch Rginforced
Concrete Dam Type III are typical of Specificatims for the
work, but are not oomplote; inasmuch as they do not contain
any special features that refer to Dam site "C" of Carroll

Reservoir.
sl

o2 RO L P 10 A2 T 0 N85,

FOR
MULTIPLE~ARCH REIFFORCED COICRETE DAli,
TYPE III
SECTION 17, This dam is to be a structural dam of the GENERAL
type known as the Eastwood lultiple-arched Type, in vhich %ﬁgng-

design, ardhes are used for the water face deck and buttreases STRUCTURE.
are used for the support of the aame. designed especially to meet

the conditions prevailing at this site, and sc designed as to be completed
to an eventful height of 150 feet, or 40 feet above its present crest

line, to contour elevation of 5530. This base forthefinzldam is to

be built to 2 crest line at contour elevation 5490, practiecally a 110

foot bese for & 150 ft. dem when completed. It will consist of 11 erches
supported by 11 buttresses. The structure is to be founded on 2 sol’i.d rock

foundation, the cut-off wall at the front edges of the arch-ring foundations :

to be cut into sound rock for 2 tight cut-off a2nd the buttress foundstions
to be sound rock, roughened and not ched. The spillway, of =2mple sect-ion

is to be located on the right hend end, as shown on the plams, the outlet
gates to be located as near the present creek chammel &s possible, and at

the elevation shown for the solid arched dam,

Le The general dimensions of the proposed 110 foot base for GENERATL
DIEEN-
the 150 foot dam are as follows: SIONS

Slope of crown line of arches, 1 to_1, 45 degrees

Slope of back edges of buttreaaes 'y to 1, stenped for
the extension.

Svans, 35 feet from coenter to center of butitresses.

Arc of extrados, angle of arch, 133 degrees to 34"
Radius of intrados of arches variad with thickness.
Arch rings are three-hinge e hinges being located
at the spring 1ines snd at ’c.he orown line of the arale 8.

-5-
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S« The buttresses are supported and tied together by the use STRUT-TIE
of reinforced strut-tie beams, built as part of the buttress tmm
reinforcement being continuous from end to end and run into the bed

" rock at the ends.

4., The spillway as shown on the draws is located at the SPILLWAY
right hand end and is provided with a paved or concreted apron

or floor, the crest being at elevation 5486 for partial height and

5526 for full height, the channel of the spillway to be extended to & point

far enough to pass the waste water to the rear of the buttress walls,

De The excavation of the overburden to reach the foundations EXCAVA-
PIONS FOR

are to be so made as to enable good sound supporting bedrock to F?:Um-
TIONS

be reached for the buttress foundations and to permit the ocut

to be made for the cut-off walls of the arch ring walls into sound and tight
bedrock, In rock excavation for the foundations, only small and light shots

shall be used where blasting is mecessary, the shots being so placed as
to disturb as little as possible the surrounding ground. The bed rock
must be cleaned of 211 spalls or loose fragments before placing concrete.

The arch ring foundations can be excavated as a trench in all parts
where the trench does not exceed about 8 or 10 feet, an& as an open cut
havinz the general outline of the eliptic plam of the arch rings where
deeper than this, ziving the cut such slopes as the materials will lay
on as an angle of repose. The excavations for the buttresses age best
made as trenches for 2ll depths, open cut for shallow cuts and timbered
for the deeper cuts, the cuts being wide enough to permit erecting
forms inside of them.

6e As the structure is somewhat unusual in its shapes, the FORMS FOR

CONCRETE
forms are sidigned aw a pert of the dam to give the corbractor

-6-
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make. All of these to be of a standard make for the required Ir essure,

the advantage of past experience in their construction, and to remove

;.
:
5
5
s
!
2
:
:
:

all uncertainty as to the best forms to adopt. The forms are of wood,

o]
s
s |

those for the buttresses being of panels made to reset and use over and over,
all so designed as to fit in any part as well as of such sizes &8 to give a2 .
complete cover for the wall in the handiest units and shapes. The forms
for the undersides of the arch rings are made up &s 2 frame work of liners,
giving the ex2ot shape for the arch, these being mede into & frame upon
which is bent to shape lepped $x6 inch boards, making a foundation from
which to space the panels used for the outside forms of the arches. The
use of these forms is not arbitrary but they are the results of actumel
experience in building end will, if used, make the form work as simple

ag for a straight wall,

7e It is the purpose of these general specifications #o cover in z

general wall a2ll such matters relating to the construction of INTENTION

OF GENERAL
SPECIFICATI

the structure 2s will lead to greater economy and better
work in the structure, but there is no intent to meke them
rigid or arbitrary. The detail specifications to follow will contein

the requirements for the. work to be done, Full mm::lemeﬁtary instruction
and field drawings of details and methods to advance the work to the

best advantage will be furnished, as well as plans for plant layout

and methods of procedure.

OUTLET

B. The outlet gates are shown to consist of a pair of 24n
valve gates, set in front of a pair of 24" butterfly gates,
conme oted to a short piece oflp-welded tubing, provided with a
flange to which to bolt the butterfly gates, the valve gates being
bolted to the flange of the butterfly gates, and a short length of
choker pipe, flanged to be bolted to the valve gate, all of standard

'
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and built in place in the dam. The pipes through the dam can be set at the
time the arch face is built and concreted in, the gates set after the

W R L o TN

dam is completed and the by-bass closure is to be clased.
9. The unwatering of the site and the by-passing of the mATER- j
netural flow of the stream is to be provided in general by a ; |
low coffer dam upstream from the site, supplemented by & simillar coffer

dam at the downstream side, each far enough removed to not interfere with

the work of excavation, the water being passed in & flume over the workings, f

the seepage being pumped into the flume. When the walls are up to the lmln
of the stresm bed & flap sate is to be put into one of the arches to close
an opening to be left to pass the water temporarily, this flap gate being
so arranged as to smt off the water, when it can be passed thm ugh the

permanent zates till the space behind the flap gate is filled with concrete, -

making the permenent closure.

SECTION 18. In the designs of this dam the following gggs e
" been considered as the maximum allowable and IN THE
stresses have been ¢ STRUCTURE

all parts are so desicned and constructed thet these limits cannot
be exceeded when the structure is finally completed to the contour at
elevetion 5530, and is full water to that level. The stresses
in the base structure are all proportionately less than the above amount
in proportion to the depths of water sto;'ed.
Loading on foundations, less than 12 tons per square foot - -
Buttresses in compression, 3007 per sq. inch.
Arched deck in direct compression;, 300i# per sqe. inch.
Foundation bases in direct shear, 100f per sq. inch.
Steel reinforcement, 14,000 per sq. inch.
There is no bending, no beam shear, or temsion in the structure -
and nome of the steel is stressed at all under normal oonditions

of temperature, the steel boing needed for temperature change
stresses only.

il
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SECTION 19, In all buttresses and floors & conorete PROPORTIOH~
- ING AID
having a mix of 1:3:6 Class "C" shall be used. MIXING

2+ In the arch rings and all strut-tie beams and the gate

a1l of the above named stresses are the maximum in the final completed |
structure.

¢ In 8ll buttresses steel is inserted to connect the unfinished base
with the additipna?'wall needed to complete this structure, also through the:
corbels at the upstream ends of the buttresses, galso to distribute the stres-
ses that may be set up by the strut-tie beams. This steel and its dimensions;
is shown on the Rginforced Sheete
‘ Steel for reinforcement shall be in shape and sizes called far in the
specifications and shall ﬁe of deformed bars, preferably corrugated bars,

The reinforcement for the arch ribs is to be of Clinton electric
welded mesh or the equivalent, as shown on the Reinibrdememt Sheet. At
tha'bases of the arches there should be inserted steel bars to joiﬁ tho
arch ringa'to the cut-off walls and also to reinforde the front in &
longitudinal line at this point.

The steel shall show the following physical and chemicel proportions -
Ultimate tensile strength, ngt 1333 than 80;000 1bs. per B%. ingh.

Yield point w. 90,000 ¥
Elongation in 8 inches - -y - A per cent
Phosphorous " more " 0,06 » s
Sulphur " n " 0.06 n "
Manganese N ADEE - W . 008 - W -

All bers must be free from seams flaws and cracks and heve a
worhanlike finish, and before being used in concrete it shall be
cleaned free from all scale, dirt, paint and oil.

All secondary reinforcement such &s netting, wire or ties sheall

be of the best quality obtainable.
REIIFORCED CONORETE

-9~
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settings a 1:2:4 Class "A"™ mix shall be used.

Se Before beginning work of placing concrete, volumetric VOLUMETRIC

measurements shall be made to determine the exact proportions
required of each to meet these results and from time to time should

there be any change in the gquality of the aggregation, volumetric
measurenents should be made to meet the changes necessary to keep

the quality of the concrete to tlie required standard. |
4, In genera¥ these mixtures shall be substantially - QUANTITIES

- OF i
based on gravel with 40% of woids an'd. a barrel of 3.8 cu., ft. .L'._A_!_EE‘RIAI.S

or 380 lbs. of Portland cement.

W xture Cement Sand Roek coqorete
31 1 Bbl, 11.4 cefe 28.8 Cefe 2646 Gefe
?I-.:gzg T T7e6 " ID<R " 18,00

Sand and stone shall be measured when packed not more closely than
by throwing it in the usual way into boxes.
5. The concrete shall be mixed in machine mixers and HXIHG- machines
shall be so arranged that the materials, including the water, can be
precisely and regularly proportioned in batches, which will produce a
concrete of uniform consistency and color with the stom s and water
thoroughly mixed and inceprporated with the mortar, |
6« The cement, sand and stone ballast, all being perfectly elean
shall be placed in the machine in the specified proportions, and be
thoroughly mixed. Clean water shall then be added and the mixing conmtimued
until the mass is uniform throughout. All materials must be acourately

weished or measured and the quantities used in each batch carefully ohooked‘

throughout the entire progrees of the work,
7. The resulting concrete mixture shall be of such consistency as to

move freely and be sloppy and soft ;gan deposited, It shall be in every

z & F

HEASUREMENTS
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instand_e vhet is generally known as "wet concrete", However, care must
be exercised to not add an excess of water and thereby cause separation
Qf_oex_nant from the aggregate. Each batch must be deposited in place as
quickly as possible after mixing and the entire mass mst have vrimery
s_ef; within twenty-four hours. Conorete which has commenced to set

‘be_fqre being deposited will not be permitted to rem2in in the work.

B.‘ All conerete shall be deposited wet and sloppy end shell be
thoroughly spaded and puddled to remove air and until all the interstices
between the stones are thoroughly filled with mortar. VWhen deficiency of
mbis'l_-.ure is indicated it shall be supplied by sprinkling. Each batch must
be puddled and prdperly'in pPlace before another bateh is deposit ed in the
forms. All exposed surfaces of finished and unfinished work shall be
kept moist by sprinkling with water under pressure at short intervals. lio
walking or handling of materials on concrete is to be permitted until it
hes thoroughly az_ﬂ completely hardened, and all finished work shell be
protected as may be 'neoessary by canvas or plank, ILayers shall be formed
with square ends and not sloped or tapered.

9. The concrete shall be placed by skilled workmen and all stones: e,
shall be worked well back from the face of form by spading so aaFn‘Ime
to produce & smooth surface so that no stone shall approach the face

of the work,

10. When new work is joined to 0ld work or to concrete GROUTING
already set, the joints shall be scarified and sll loese material

on the surface flushed out of the forms with water under pressure,

the surface then slushed with grout of neat cement, or if still wet

from the washing with neat cement dusted on the wet surfsce. The surfsce
mst not be grouted or dnsted unless oonorete is to be immediately laid on

=11~



it, the grouting in all cases to immediately precede the laying of conarets.

11. Concrete shall be laid continuously in so far as poaaiblq and SR
eagh layer incorporated with the one previously laid. Vherever it

becomes necessary to place fresh oonoretg upon 0ld conorete sﬁrfaoe, - the
0ld surface shall be cleaned of all dirt, somm &nd laitance and thoroughly_
woetted and flushed before depositing the grout and fresh concrete.

12. The construction must be nearly monolithic JOINTS

as possible, but if it is necessary to place the conerete in sections, key -

blocks in the form of an inverted truncated pyramid for each of removal

without disturbing the surrounding concrete, of proper gize I_and ar_rgngqment TR

shall be embedded in the concrete where the work is stopped so that the
joining work may later be properly connected to it. Vertical ;)_o:!.n‘ba_ shall
not be permitted in buttress walls or arch ring walls except as shown op-
the plans. The vertical joints in the butt:leesos where they are to bq
later joined to the new work for the completed structure shall be provi&ed.
with the joining reinforcement &s shown on the plans and shall also be
provided with key blocks fastened to the vertical forms and embedded in the

horizontal portions of the steps to key the parts of the walls together.

: . o
13. The buttresses and all wells are tapered unfformly gggg'rgg

BUTTRESSES

from top to bottom to give the required thickness, and the

wall is to be carried up with such 1lifts as are convenient, |
but in 211 ceses must be left when ceasing work on a buttress wall
so that the rear or downstream end of the wall is higher than the front by
means of temporary boards placed across the forms to oreate steps or keys,

each risinz hizsher as the rear of the buttress is approached.

_ iy _ .
14. The buttresses and their hinge joints sh2ll be buillt é.gggmﬁl%cg |
first or kept at least a good distance ahead of the arch ring TION

12~

construction, preferably completed to the full height after which

the arch rings are built in place. The forms for the under side ean

‘be carried up to a considerable distance above the place where the

work is being done or completed to the top of the cormpleted buttresses,

the walls then being placed by using panel forms for the outside forms,

braced to the inside forms. The steel for reinforcing the arch rings

should be put in plhoa before erecting the outside panels where the wells

are thin, The outside panel forms must be properly spaced from the

ingide forms to give the required thickness of arch walls at the var ous

levels. All of these dimensions will be 8iven in field drawings.

15. Forms shall not be removedpefore the concrete is REIOVAL

SUFFICIENTLY SET. Forms shall in no case be removed while s FORMS_-

the concrete is taking its set, and in not less than 24 hours

after placing for buttress foms; not I.j.ebss than 12 hours for outside

panel forms of arches and not less than 7 days for inside arch fomms.
Rein:forcing bars or net must not be jarred or moved whide the

concrete is taking its set.

16« All concrete masonry shall be built in plage in . PORS

wooden forms of sufficient strength, properly tied end braced

together so as to be. practically unyielding. The forms must have

close joints and for outside walls of lumber dressed on the side

exposed to the concrete so as to produce & smooth surface on &8ll showing

faces. The forms shall be coated with =2 heavy oil before using, and

where used over, as in the case of panels, must be cleaned of adhering

conorete before re-use, All forms shall be thoroughly wet befare placing

ooﬁnro‘bo against them. All concrete is to be denpe and have & smooth

13-
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exterior swrface and.my cracks or spalling shall be repaired.

17. All exposed surfaces of concrete in the superstructure %ﬁlgﬁs
or that portion above the natural swrface of the ground and expos ed

to viéw, shall be given specddl at‘t;enﬁon in laying in order to produce
smooth surfaces in true plens uniform in struocture _am appearance.

The corners of 211 finished edges as that of the strut-tie Dbeams are to

be clipped by inserting a fillet in the cormers of all form for such parts

of the work.
18. All exposed reinforcement, left protruding from the R%Plgis‘gch-
buttress waells must be coated with a grout of' cement after tie MENT
work is completed and before leaving the work, to prevent rusting by
exposure to the elements.
CONSTRUCTION. |
SECTION 19, DSuttresses are to be built of 1:3:6 BUTTRESSES

conerete reinforced longitudinally with 1" square deformed rods as

shown on the plems, &1l leps to be 30"; and for the partial height the
ends of rods will be left mrojecting 24 inches at the ends of the
buttresses, Thoy shall be built with such 1ifts as are most convenient but
at the terminetion of the pouring for any day the rear ar dvemstream

end is to be left higher than the front and proper keys provided in tie
well at the point of cessation of work. The foundations shall be mrepared
by removing 211 spalls, fragments, chips, shavings or any foreign mattoi'
of any xind from the bedrock, washing it clean with a hose under pressure,
dusting the surface with dry ocement or slushing it with cement grout as
my ve diracted; and placing the concrete immediately on this prepared
surface. The forms for the buttress bases at the foundation shpulﬁ be of
a frame work of studs nailed to a plate to bring the top to & level to

<J4s

begin the use of the panel buttress forms, leaving the boards of the forms
off at the bottom to permit the spread of the concrete to form the proper
footing for the buttresses. At the end' 0of each pouring beveled wooden
blocks of convenient size are to be imbedded in the fresh conorete by
pressing down into it until they ere flush with the top, which are to be
removed before beginning work on the surface, the surface roukhened and 2ll
loose material of any kind washed out of the forms, till the surface is
clean, then grouted or dusted =nd pouring imme diately commenced. Holes in
the reer fomms for waking the steps must be provided and the r einforcement
placed as the concrete is laid, care being taken not to disturb the
reinforcement after it is once in place. The steel rods used for reinforc-
ing the corbel are to be wired to the corbel forms before the concrete is
placed. The strut-tie beam forms shall be built at the sams time as the
buttress forms,and 211 steel shown on the detail drawings wired in place
in them before pouring them. These forms must be braced firmly to the
buttress forms to prevent sagging.
2¢ The deck of vater-~face of the dam shall be built of 1:2:4 concrete
very wet and very carefully placed. The ocut-off wall is to be plgced
carefully in a trench of such depth as will place €ll of it in sound rock
that is free from seams, the trench being perfectly clean before concrete
is laid in it and the reinforcing bars shown on the reinfoarcement sheet,
placed in 1t, bent to an angle to fit the slope of the arch ring wall at the
point placed. The concrete in the cut-off wall is to be cont inued up
and oonstitute the base of the arch ring and is a part of it. The
arch rings shall bo ocast in longttudinal lifts of about 6 feet,
alt ernately on eadh side of tho orowm hinge form, the wall being so
provided with key blooks as to be continuous and have no longitudinal joints.
il B
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S¢ The inside :f.’brma are to be supported on liners cut to the required
radius for the point placed, all of which are given in the field drawings;-
these liners resting on the projecting ledge of the buttress. These liners
are spaced 7' 11" apert to make use of even length studs of 16 feet cut to
fit between the liners, making a frame of studs upon which the %'ch" boards
are bent and neciled. Collar braces to stiffen the liners are put on at the
time of erection, the liners being assembled to f£it the required radius on
a plat form in the carpenter yard, The Clinton mesh or other reinforcement
accaentable te the engineer, is placed on the inside forms and spparated from
it by means of briguettes of mortar of such dimensions &as to space it
properly from the fomms and in the proper place in the walls. This
reinforcement will ta cut just short of the length of the half arch.
4. The oui;side forms are to consist of panels as shown on the detail
sheet showing arch forms and details. These panels are to be held in place
by means of dowel pius and over all a cable of light weight provid.ed.w:lth

turnbuckles and hooks at the ends to hold the row of panels in place, the ends

of the cable fasteninz to wire loops placed in the filler of the butiress
when the buttresses are poured. This arrangement b viates the tying aof

the outside form to the inside by means of wires left in the wall, whioch
are objectionable as they cazuse weeping leaks where fha water follows them.

5. All strut-tie beams including the one used for a foot - STRUT-?“II%
walk are to bo continuous from end to end of the structure FOOT WALK

till they terminate in the bedrock at the endm into which the

reinforcing rods are o be run and concreted in place.

6« The strut-tie beams are to be reinforced with rods ruml:l.ng

contiruously through the buttress walls, from end tc end and all of

these are to be tied to the cross reinforcement placed in the buttresses
o,
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at the Junction forming roots to distribute the stresses in the buttresses.
The beams are so spaced as to give the astructure absolute rigldity, amd
owing to the hinge construaetion, one is placed at the spring line of the
arches, The strut beams are to be huilt at the same time and as a part

of the buttresses.

7« Fileld joints in the arch rings shall be thorouzhly FIELD

JOIHTS
roughened by ploking and the feather edges of the top and

bottom of the walls broken avay and cleaned out before continuing the
conocreting. Great care must be taken to secure 2 tight joint batween
both inside and outside forms and 0ld conerete at the top of 1lifts in
order that no leskage of cement may take place &t thés joint, as it is
essent 1ial that &ll surfeces, both inside end outside be &8 nearly perfect
a8 1t is possible to make them. b
8. Before pouring the arch rings the surfaces of the hinge HILJ.G—E'_‘
Jointa; which are casb with forms rolled truc to make the hinge i
socket in the buttressmx head or oorhel; shall be trued up end ma@es smooth
and all pits filled even with cement morter end troweled smooth with the
rem8ining surfece, and whon dry, the surface coated with an aspheltum of
low malﬂmgboint, and ironed off smooth by geans of a hot hand.- roller till
the surface is true and smooth with & thin and even surface of ashhaltum.
The ocrown hinge socket is treated in & similar manner, the different halves
of the arch ring being built up alternately sco that the hinge lines are
kept straight and are not permitted to become unbalanced. The metal part
of the forms used on the corbel hinge sockets are again used for the crown
hinges, being alicned by & line indiocating the arown plsced on the inside
forms. The spring line hinges begin &t the top of the out-off wall while

that at the orown line begins at a point normal on the arch to it.

T | o
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9. A metal strip of ingot iron galvanized is to be fastened to the - oend and flanged to fit a staniard butterfly gate on the dowmstreem end

These pipes should be dipped in asphaltum, and repainted when in place in
the struoture. The bupterfly gates tc be of standard meke for the
required pressure, to have bronze vanes and flange kmffrmt bored to fit the
flange on outlet pipe, the other side to be bored to fit the standard g4v

under side of the hinge socket forms, bent at 90 degreds so that the free
gdge can be bent out, coated with asphaltum and ocast in the opposite side
of the hinge, forming a flexible film to cut off any seppage passing
throuch the hinge joints., These sheets are to be of light weight metal,

bent and dipped before placing in the concrete, the strips to butt and valve gete to be placed in front of it, The valve zete to be wovided with a

be joined by mesns of a fold at the ends. short piece of pipe bent £o form a choker, wnloss ihe pive is connected to

O. All surfaces in ths interior of the dam, such as tho wnder g ; -
~ % S & meln, in which case it is not needed. Trc type of vaive shell conform

side, dekk, sides of butiresses shell be made as smooth &s SURFACES to Section 6 of the Salt Leke City Wetermein Spe cifications

possible by the use of close, well made forms, btut no sp cial finiching 13, ALfter the work is :L’inis‘hed, ell materials, rubbish CIBANING
’ =23l

is required after farms are removed except that any rough or poroug: spots and debtis shall be removed from the site, end the site cleaned "
’ .

shaell be thoroughly cleaned and filled with a mortar to match the concrete up satisfactory to the engineer.

in color and texture and be floated over with a2 wooden float to T osemble 14, RField drawings of all parts of the works in such va

the remainder of the walls. The outside surface of the deck shall be detail as 1o make all parts of the work B e el SERVICE
»

cleaned and painted wivh neat cement wash 8s soon as possible after the instructions as to best and most economisal methods will be

outside forms are removed. furnished the contractor as required.

1l. A wrought iron pipe railing is to be set in the Tfoot %EIO}:IE.!&LK
walk provided ©y the widening of one of the strut-tie beams,one

side to have posts set in the top of the walk and on the other =tdm the
reil to be set into the side of the beam and run through the edge of the

buttresses. The railing is to be painted to the satisfection of the

enzincser,
12. The outletfiorks are to comsist of a trash screen OUTLET

WORKS
mde of 1liznt railroad rails set into the block of concrete

constituting tae boll mouth of the outlet pipes set on the arch in

the roservoir, the rack being vertical to make it self-clearing. The

outlot pipes are to be of 24 inch lap-welded tubing, peaned at the upq_trqam-
-l | ot
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APPROXIMATE QUANTITIES OF REINFORCEMENT & FORM LUMBER.

PARTIAL HEI GHT

Steel Reinforcement;

For arch ring reinforcement, 78,155 sqe ft. Clinton I.Iosh
3/#8 x 2" x 8" black 1ongi{',udinal wires,

28162 ft. of 34" deformed bars, £6.95 tons.

8290 @ of & 65 ¢

51200 " gof 1" w w 53,00 ™
Lumbeil Swwnery:

Buttress formns, about 16800 "'t. Be 1fs

Ayrch forms 83500 By M,
Strut-tie beam forms 3600 Y B M.
Scaffolding & sundry 16100 ™ B. li,

Total 120000 fbo Be HQ

FULL BEEIGHT

Reinfareing steel:

Arched deck, 160000 square f£t. Clinvon Iiesh or the
squivalent, #3/78 - 2" x 18" blagk wire.
58,800 ft. of 1" deformed bars - 100.0 tons
" deformed Tars.

Strut beams, 55,000 £t. 5/4" bars, -347 1eng'"hs.
- Strut junct 1ons 2,600 fte A ™ 'ba.ra 10* lengths.
Copes on arches ,5,500 s FE ... m'odd lengths.
.:‘.rch rinz bases, 4,200 ™ " . 10*' lengths,..

Total 3/4" bars, 65400' = 49,25 tons.
Corbel roirrforcing 20500° i" deformed b%rs

Cope =000 =18 "
020 tel " bars 2:.:"‘"00 %" . " 7.5 tons

-1 P

PRELIMINARY REPORT ON THE CARROLL DAY POSSIBILITY
BY L, JORGENSEN, JUNE 3, 1916
TIIE CONSTANT ANGLE ARCH AT SITE "C",
On drawing C-55 are shown the details of the proposed dam., It

is seen that the arch starts out from tangents at both abutments. This
cheapens both the arch and the spillway, The normel weter lovel is
taken at elevation 316. The dam crest is at elevation 320. The
bottom is at elevation 196 and the spillway floor at elevation 310,

The arch itself is designed for overflow to the extent of 5 feet
passing over the crest. This is with the water at elevation 325. The
discharge corresponding to a 3256 ft. water level would in this '‘case
be 96,000 second feet. About 78,000 sec. ft. passing th rough the two
spillways and about 18,000 sec. ft. passing over the crest of the main
dam. This is & monolithic structure and is easily capablé of with-
standing such an overflow., With the water standing at the crest
of the dam (elevation 320) the spillways will discharge 42;000
second feet of water.

The stresses given in & column on drawing C-55 are + Lhose due
to the maximum water load with water at elevation 325 amd 5 ft. 6:&‘
water flowing over the erest. They are seen to be conservative,
the max, stress being 25.6 tons per sguare foot.

In this connection it may be of interest to note that the
maximum arch stress in the {!UPPER OTAY" dam is 61 tons per sq. fte.
with water at the crest of the dam., This dam has recently withstood

about 3 £ft. of overflow.



SPILLWAY

Both "horns™ of the arch are adapted for spillways, the
left looking upstream (in this report called the South abutment) '
is the best, and a spillivay length of 250 ft. can be constructed
here for the greater part consisting of the gravity tangents
ageinst which the arch butts. At the right abutment a spillwey
length of 150 ft, can be economically constructed mekin: a total
spillway length of 400 ft. The spillway crest is as already men-
tioned chosen at elevation 310. With ; ft. flashboards or auto-
matic gates, (not included in the estimate as they are not abso-
lutely necessary), the normal water level is fixed at elevation
J16 e

ESTIMATE OF COST.

The estimate given below is contractors price and does not
include engineering or overhead charges, neither does it include
ountlet tower or any pipes or valves connected with it. It is
assumed that & yard of concrete requires 1l.25 -barrela of cement
at $3.00 per barrel at the site.

30,000 Yards of concrete, 8t $8¢00 ....cccveeeeese.$240,000

Zzcavation and concreting for spillway (addib iona‘l.) 10,000

Exosfation for Arel .. .scseccscsososssncesissscsnssie D000

plastering upstream face with cement gun .......... 5,000

280,000

If the dam is bduilt dwring the hot season contraction Joints
will be necessary or in their place some steel. This will add about
358289 25000 to the cogks

I stronzly recoﬁend to construct as much as possible aof the

arch during cool weathar, -Z=-

Estimate of Constant Angle Dem at Carroll.
Orest Ilev. 316 Spillway elevation 310.

Jorgensen's Lstimate with revised yardage and prices.

Complete for Dam, gates and Spillway, but not for fleshboards.

29,000 ocu, yds. at 6450 188.500
Exca¥ation & ooncrete Spiilway (additional) 10,000
Excavation for arch 5,000
Plastering Upssream face cement gun 5;000
Steel or expansion joints 5,000
Construction Cost - 218,000

To complete the Works require.

Outlet Water Tower with gates 6,000
4 sluice gates, at various levels

for regulation 15,000
Consulting Engineers fee to

Jorgensen 1f "gonstant angle™

dam adopted 4% 10,000
51,000
Construction cost with Engineering
gates included 244,500
General overhead % 10 24 . 450
Total including overheagi 268,950
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Estimate of Yardage.

ain Canal.

#é

These estimotes are based on Maps #5563, Profile #554.- map #6054

and special cross sections teken between stations 46x50 and 85x76.

Grade «5 per 1000;

Between Station O to 85x75 the line is figured as a pipe line

48" dimmeter, and the remainder as cement lined canal,

Outlet Elevation

Grade Carroll Canal is 254 ft. Inlet to San Dieguito ia 241 feet.

Length of llain Canal is 26100 feet.

.J‘ .
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Hew
station Length
0x00 4,3
2056
2x06 3e6
Trestle 456!
2zb60 4,0
150 '
4x00 4,0
450
750 445
Trestle 907
8x40 4,5
760
16x00 5,0
Trestle 80!
16x80 4,5
610
22x90 4.5
Trestle 307
23x20 50
60 :
23x80 5.0
Trestle 207 :
24x00 540
110 -
25x10 640
Trestle 907 "
26x00 L4e6
500
31x00 5.0
Trestle 120°7 :
32x20 4,5
730 :
39x50 4.5
Trestle 100! '
41x50 5.5
800 '
46x50 540
Rock 1215 oun,.yds.
Earth 1813 "

Cut on upper
side 8' bench

Total “3028 "

Trestle s liax, Hgt 20 ft.

End Average
Sq.Ft, section Cu.ft.

Section end
17
16
14
16
o~ 16
16
17
18
18
19
20
18
18
18
20
20
20
20
22
24
18 |
19
20
18
18
18
22
21
20
Total

575 lin.ft.

3280

2400
7650

14440

10980
1200‘
2420
9500-

13140

16800
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l'ean cut lsan end Carroll
Dist, for 8 fLt. Area sq. pipe line
Station in feet. bench End Area ft. Cu.ft. ocu. yds. Moan cut lean eni Carroll
: - Dist. for 8 ft. Area 8q. pipe line
46x50 240 16.0 Station in feet Tbench End Area £t. Cu.ft. Cu.yds.
120,0 18,0 2160 80,0
47x70 2¢0 20.0 62X76 2.0 16,0
45,0 22.0 946 350
48x13 340 24,0 Trestle 40
105,0 22.0 2310 85.6
63x16 2.0 20.0
49x18 20 20,0 92 3 26 . 2392 88.6
620 20.0 1240 45.9 64x08 4.0 32D .
49x80 2¢0 200 : 106 26. 2756 102.1
656x14 2.5 20.0
Trestle 26T Trestle 162 26. 4212 156.0
66X76 4.0 32.0 -
50x05 2¢5 20,0 ' = . 122 26 . 3172 117.5
123. ' ' 16 .0 1968 729 67x98 2.5 20,0
51x28 1.5 12.0
75. ‘ ' 1660 1020 37 .8 Trestle 72
52x03 1¢S5 1260
68x70 5.0 40,0 =
Trestle 27 « Trestle 137 = 28 3836 142.1
c o 70x07 2,0 16.0 — -
5%0 4.15 36 .0 : 5 85 —_ 16 1528 49 .
| 83. ; 28,0 2324 . 86e1 70x90 2.0 16,0
53x13 25 20,0
75. ; - 18.0 1350 50.0 Trestle 22
53x88 260 16,0 : : -
88 ; o 15,0 1320 48.9 71x12 = 2e0 16,0
54x76 1.7 1346 | : 62 28 1736 64.2
70 i y 12,0 840 Ilel 71x74 5,0 40,0
55x46 1.3 10.4 -
Trestle 63
Trestle 50 Trestle around cliff
55x96 1.3 10.4 ; ' 72x37 4,0 3260
197.0 172 3388 125.,4 166 32 5312 19647
57Tx93 30 24 .0 74x03 4,0 32.0
Trestle 27 Trestle 19528
58x20 Se0 24,0
168 ' 20,0 3360 124 .4
59x88 260 16,0
145 20,0 2900 107 .4
61x33 Je0 24,0
143 20.0 2860 105,.,9
—he




Carroll Pipe Line Continued.
Trestles for Carroll Pipe Line.

lfean out Mean end Carroll
Dist. for 8 Lt. Area 8q. pipe line |
Station in feet bench End Area £t. Cu.fte ou.yds, Station Longth Haximum
' Forward ----w-- 19652,.8 £t. Height.ft.
74x03 4.0 320 :
120,60 ' 320 3840 142.2 49x80 :
75x23 4.0 32.0 to 25,0 7.0
168 | 2440 5888 144,.0 50x05 .
76x85 2.0 16.0 >
198 16.0 2168 117.3 2 52x03 ;
78x83 2.0 160 o to 2700 560
117 ' ' 14,0 1638 6046 52%30
80x00 : l.5 12,0 .
80 - _ B5x46
80x80 3 to 50.0 540
o2 556x96
Trestle for 70 =
syphon - 57x93
g to 27.0 8.0
81x50 és ‘Cfil ) _ 58x20
' ; :
82x15 1.5 12,0 e 62xX76 oy
83 ¥ ; 16,0 1328 4901 - 50— 4000 5.0
82x98 Ze5 20,0 | v 63x16
. 90 ' - 18.0 1620 60,0
83x88 2e0 1640 - 67x98 - e
50 : o 16,0 800 22 .6 - to 72,0 6.0
84x38 20 16.0 ) 68x70
137 - 10,8 3996 148,0
85x75 Ou? . 5¢6 70x90 ;
to 220 5.0
Total 2703.6 cup 71x12
Rock~1324.1 cu.ydsS. 71x74
to 63.0 20,0
Earth-1379.5 " 72x37
liotee. 80x80
to 70.0 35.0 To support Syphon
Sta 46x50 of Projected line - Approx, 60x00 of Original Survey. 81x50
" 85x75 w n n - w egmo " " " BBHHSIBH:.BBB!I:BBBBH-.:-l:BzBBﬂﬂﬂﬂﬂ=============8===============“:=
SYPHON
Station Scktmor
Length ft. Head ft.
80x00 ‘
to 215,0 30.0
82x1b6
ol




CANAL

* 4

SECTIOHN.

LENGTH

STATION
86 + Q0
86 + 30
TRESTLE 40T
86 + 60
88 + 50
PRESTLE 30"
88 + 80
90 + 00
TRESTLE 401
90 + 40
91 + 80
TRESTLE 507
92 + 30
95 + 70
TRESTLE 501!
96 + 20
99 ;+ 40
TROSTLE  30°
99 + 70
101 + 30
TRESTLE 407
101 + 70
100 + 10
PRESTLE 701
105 + 80
111 + 80
TRESTLE 70t
112 + 50
120 + 00
TRESTLE 100t
121 + 00
126 + 00
TRESTLE 1007
127 + 00
150 + 950

30

190

120

340

320

160

340

600

750

500

350

AVERAGE
END SECTION

36

30

32

40

30

39

42

30

CU.FEET

1080

5700

3600

4480

11220

12800

5920

10200

__23400

31500

22000

10500

142400

CU.FEET
~ 142400

106040
10400
6600
42000

30000
1050C0
82500

AVERAGE
STATION LEHGTH END SECTION
: PRESTLE 30°?
i 150 + 80
i 190 + 00 4820 22
E 206 + 00 400 26
I .
: 208 + 00 300 22
|
E 222 + 00 1400 30
|
i
: SYPHON 13507
| 235 + 50
: 247 + 00 1350 24
i
| 265 + 00 700 1580
. 5 _
§ 281 + 50 550 150
k)
(o] p 2
E SOLID ROCK 4440 Cu,yds.
]
; EARTH 15000 @
|
; POTAL 19440 @
|
|
[}
: TRESTLES 450 Lin.ft.
|
E SYPHON 1350 "
1
|
|
|
i
H
C
O
(81
b
S |
|
[ |
v
[
8

524940

w=e=20® ROGK=wm—=

-10% Roak~



{
Sgummary Main Canal .
48" Closed 48"Reinf. 52" Reinf.
Solid Conduit Lina%' : %gmnt g:g:nt
Length Rock Earth Trench Cana pe |
SBOtion Ilig?ft. CQEG.B. Cu.Yﬂ.B. J_I:.lintfto 1Ilin.ft. Ilinotto mopto A
01046350 4550 1215 1813 4075 676
46x50t085x75 3980 l.324 _1380 3384 | 541
85x75t02—61xOO 17525 4440 15000 15.726 18092
26,100 6.979 18.1935 7459  15.725 1116 1800
Estimate.
oolid Rogic 6979 Cue. yﬂ.B. et .85 5932
Barth 18195 Cu. yds. at 030 6368
48" Concrete Pipe 7459 1lin.ft. at $4.50 33565
A8" Reinforced Concrete
pipe 1116 i at 5.50 6138
52n Reinforced Comcrete 1800 " - at 6600 10800
. Lining Canal Section 15725 " at 1.08 16983
Total Construction Cost: 79786
Overhead & Administration 185 _ 14361
Total Cost ihcluding overhead 94,147

Appendiz Ge
Classification of Lenrds,
lMr, Jones has classified the land and gave & 1list of acres vwhich I

- £ind to be mite accurate, as far as the Henshaw or Logckwood Liesa and

the San Dieguito ranch are concerned, the gravity land and the lands tbo
which weter caen pumped which are arable and waste land check up with
the previous classification which I have made. There may be some
differences in regard to the land further dovm, but it is immaterial, es
there is more than enough land for the water supply. In addition to
this clagsification, I think they should be classified with the reference
to the character of the soil and their relative location, so far as their
water supply and value is concerned. ;
The lands known &8 Walnut Canyon on the San Dieguito Ranch are more
valuable than the other land on the said ranch, £lso some portions of the
Lockwood liesa are more valuable on account of the character of the soil
than other portions of the land because they contain less clay and are -
more aluvial in their nature. I also consider the lands along mear the
coast more valw ble by reason of their location, but they are also more
valuable because they 2re more even ani smooth amd the soil contains
more decomposed material and is more aiuvial in character. Therefare,
a higher value should be attached to them than the lands further inlsnd.
Also the lands to which water may be pumped are much more valuable near

the coast as their s0i1l is deeper and it comta2ins & much ameller per cent-

age of indurated clay. lir. Jones has outlined the lands that can be

reached by this system of works in Districts No. 1 to 12, & copy of vhich

I shall include in this roport, as it clearly represents the possibilities

of the system and the Districts &s outlined will 2id me in my classifioca-
wle



has

tion of the lands and the location of the water upon the same. On account
os the classification of soil on the basis I have outlined, I would for
the present leave out Distriet No. 1, District No. 2, all the pump lands
on the San Dieguito ranch, vhich is designated as Distrioct No. 13 and
glso all that part of the San Dieguito ranch on the goutheast of the
San Diegulto river. Some of +this soil, im vhat is known as Dutch flat,
is con@arativoiy 003, but the area is not sufficient to justify carrying
a pipe line ceross the Sén Dieguito river. I do not consider the
character of the soil along what is termed Canal No. 4, Or Green Valley
line is zood or &s well adapted to jrrigation as other lands that are mare
sccessible. I have therefare, omitted them from the mresent consideration
of the lands to be supplied with water, excepting the lands under the
gravity line in Distriet llo. 12 known 28 the Olivenhaim Valley vhich is
a choice section a2lready under cultivation.' The bottom lanl s below the
san Dieguito ranch designated Distriect No. 4, are very close to the
tide level and it is doubtful whetls r they will care to irrigate the
same. They are only valuable for growing beans and sugar beets, however,
as they are directly ripariar to the stream they are in & position 1o
demand water, but in case that they do require water, the land can be
easily reached by supplementing pipe lines under the mains as laid out.
400 acres of land in Distriot No. 3, which indlul es Del Mar have been
ineluded. About 150 acres of this is very desirable land and the other
250 acres, which includes the Del lar town site, will likely require
the vater as the territory is already more or less developed. I
believe that the territory under main distributaries vihich I have
outlined will be sufficient to use all the water available, espe cially
-2s

L

as there are 8000 aores of good land to which water may be pumped

&t muell expense immediately above these principal lines, and there is
also & possibility that the bottom lands of Dim trict £ mey require

some water, Ffor this reason I also leeve out Listrict llo. 9 and all the

lands on the Gween Valley line, exceptinc the Olivenheim District down
to the jum tion of said line with line lio., 5.



ADDEHNDA.

Revised estimetes from both lir. Jorgensen end T
Rastwood were yresented after my report ceme in, and there
were one or two other matters which I will include in order
to bring my report down to date.

Jorgensen Single Arch Dam "Constant Angle™

Revised estimate of cost $221,200.00
Fee to Jorgensen 10,000.00
10% for supervision __ 22,120.00
Total of revised estimate 263,320.00

Bastwood lultiple Arch Dam

Devised estimete of ‘cost, Contract price $226,600.00
being 544 300.00 less than facrmer estimate.
Formor estimate $260,000.00

Dedveting 44 ,300.00

Leaving total of revised esti-~
nate 235,700.00

"he above figres show that at least $61,680.00 may be
deducted from my former estimte of cost of dam, and the seme
emount from the system of works under the Carroll Dam, making
the revised total $664,655.00

| —— At ST

STEEL PIPE.
There is & strong probability that it will be at least

ten years before more than one-half of the full water supply
will be required umpon Line #3, which mupplies the Northerly
-l

art

districts along the coast, and I find that there is 11,800
feet of steel pipe in the invezjted gypnons in this line, and
it i9 not likely that at the end of this »eriod that steel pipe
will bo &3 high as at the present timo owing to the war cam-
ditions and the possibility of revised and additl onal d evelop~-
ments of the steel manufacturing industry, therefare, it might
prove to be & good pia.n and economy +to redidce the size of the
pipe to one-helf their maximum o2pacity. By doing so, et
least $20,000.00 could be taken from the estimated cost; also
the Del lLiar Line which is marked "2-E" in the table of Distrib-
uting Lines (See Table 9-e) is & side line indppandont of the
mein system and they have just put in a small steel pipe line
thaet will supply their immediate wants which will be good for a%
least four years; therefore the cost of this line, which is
$15,750.00 may be eliminated from the present cost of conatruction;
ma}:ing 8 further deduction from the totel estimated cost of
$35,750.00. _

There are other factors upon which & present economy miznt
be effected without in any way effecting the ariginal plan as
these pipes can be replaced at the end of ten ar Whwelve years
by new pipe lines of the calculated capacity for 2 completed s tem
which would seem to be justified by the interest on the money
at present deducted. However, this would not apply to any of the
concrete pipe as the difference between the large pipe &nd a small
pipe is not very great, and a small steel pipe would cost as much
money a&s the larger conorete pipe.

o



PROPERTY RIGHTS.

The property and water rights to be included in this
system are not included in the repart, This amouﬁbs to
$500,000,00.

I 2130 learn that the cash amount to be invested was
to be $600,000.00, whick wuld make the outlay agreed upon,
$1,100,000.00

T bhave also been requested to give my estimate of a
conservative commercial value of the lands and system of
works when completed.

Xy table of elemanta? values does rot include any faoctors
reletive to the commercial value of this territory due to its
locetion and environment. These 1ncluﬁe Railroad facilities,
Highways and the desirability by reason of eclimate and scenic
conditions for homes. These values 1 could only establish by
comparison and would necessarily be conservative.

¥y opinion is thet taking the clagsification as given
sn elementel velues and adding the increment due t o the above
conditions taat the following would be a conservative estimate
of the commercial value.

COAST LANDS.

4000 8Cres = = = = = = - = at $650.00 er sere = $2,600,000.00

Inland 1lst Cl: s Lands '

3000 2CT88 - = = = = = = = at $400,00 " " = 1,200,000.00

Inland 2nd class landa - -

3200 8Cres - - - - = -~ - = at 5300,00 " " = __ 960,000.00
Total = = = = = = = 4,760,000.,00

Less amount set aside for water rights and works 1,100,000.00

Teaves & net profit 0f = = = = = = = =« = = = = = 3,660,000.00

The increase in the valne duo to the development
should be more than sufficient to pay the interest on ths
money invested and the water rights.

Respectfully submitted,
H. Clay Xellogg
Civil & Hydraulic Engineere.



-COPY -
Santa Ana, Cal, December 1ll, 1916

. B, 0. Faulkner, igr.,
Tie & Timber Department,

Los Angeles, California,

Dear S5ir:-

I am forwarding Addenda to Report, mede necessary by the
fact of the revised estimates of both Jorgensen and Eastwood, which
should arrive this afternoon.

I am not taking any special pains on the revision for the
reason that I believe there will be other revisions made beiore the
finel letting of the contract.

These revisions do not apply to form of construction but
to the cost. From the prices given by iir. Eastwood, I am confident that
they are still susceptidle ‘o reduction, but there are some elements of
cost which do not anpear in the estimate.

After agsin carefully zoing over and studying the matter, of
theele mental values given in my report, I am better satisfied than ever
with the conclusions given, and I find by referring to my notes that the
different factors were carefully considered.

The definition of elementary is "the first or primary princi=-
ples of rudiments™; that is, this would be the rudiment of cost apd
value and 2ot the commercial vslue, which could be arrived at, as shown

in the following table:

:COST VALUE : cOST :COMMBRCIAL: TOPAL $
: DER ¢sWATER RIGHT: VALUE : VALUE s
¢« ACHE + PER ACRE : PER AcRE : PER ACRE :
Coast Lands S @ B S . : . P :
First Class - 100,00 : 150.00 : 150.00 : 400.00 :
Second Class $ 100.00 100,00 : 100,00 : 300.00

The above teble would give the following:

S o L b e
e . Iea e I b b Lo pe s BN flh WX

COAST LANDS 4,000 acrés at $650.00

1st Class ) 3,000 n et 400.00
Inland )

2nd Class ) 3,200 aores at $300,00
Inland ) .

Water rights & works -
llet frofit as a whole -

Totel

$2,600,000400
1.200.000.00

960,000.00
¥

1°100.000.00

$:3,660,000.00

The inorease in value due to the development shouid be more

than sufficient to pay interest on the money invested.

In my report I will not include the table 2s tatles do not seem

to be clear to l'r. Henshaw or Ir, Mletcher.

I include & bill of exzpense and my ovn time up to Decoxder lsi.

Yours truly,

(Sgd) F. Clay Kellogg,

Hyd. & Civil Engineer.
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Memorandum
(By Hodges - Dec. 20, 1916)

¥r. Eellogg in his report pages 3 and 4‘atatoa, that the avail-
able water supply after deducting for seepage and evaporaii on from the
dam will be 8,000 inches for a period of 200 jirrigation days and then
soes on to deduct 307 for loss between the dam and the delivery of the ™
water to irrigzators. He has since stated that this 30/ deduction is
in error end stated that at leest 200 inches could be sdded to the estl-
mote making total of 1600 inches availadle at the dam and then in addi-
tion 250 inches from the San Disguito dotitom lands, meking total of
1850 inches evaileble. Get him to confarm this or correct his state-
ment in writing.

The question was reised as to the amount oi water to be sold per
acre; whebther the basis be 7 acres to the inch ox ten acres to the inch.

4 was thought probable that this matter should be laft to the purchaser

of weter, with the understanding that he purchase just vhat he believes

he will need z2nd it is up to the purchaser as to whether he will in the

future require more.

In i#r. Kellozz's repert Page 6, he recommends that either type of
dam be so constructed as to enable the r sising thereof to am additional
20 £t. ''he expense of this, approximately $30,000.C0. Ilir. Post insists

that +this can be 2liminet2d end that the same result obtained by much

checner construction. This is a point tc De considered in the constructl

QUESYIOK: Can the Imiual Water Compaony increase 1iis gtock suffi-

ciently +c take care of this construction? Get Legal opinion @amd in-

'corpcrate in By-Tavws if necesaaryi

o -

On Page 8 lir. Ilellogg recommeinds an earth dam with concrete

core at a cost of something over 14,000.00. A complete conerete dam

oould be built for approximately $20,000.00. It is the opinion that
the concrete dam should be built.

Incorporate in the two ugreements & complete general specification

of the work to be completed in the general schems of the luturl ¥Water

that is,

Company,
1at
and

od

4th

5th

6th

7th

8th

9th

The Carroll Dam and its Reservoir.

The mein canal from the Carroll Dam to the Sen Dieguito
Reservoir,

The San Dieguito Dam and Reservoir,

The canel and pipe line from the San Diszuito Reservoir
to the junction with Tines llo. 2 and lio. 3, swecified

in Xellogg's repoxrt as line lo. 1

Iine o, 2. Cormence 2t the end of line lo. 1 alon% the
south side of the 3an Dieguito Ranch to Lockwood liesz and
Del liar, known as line lo, 2.

The canal and pipe lirno Ffrom the Junction of linsa ii0e 1
end llo. 2 along the north side of the San Diesnito Ranch
to Lacosta, krown u8 Line llo. 3.

From Lecostg to Carl, shown in Xellogg's report as Disg-
triet No. 8.-

The necessary vumping plant, booster,carsl &nd pvipe lines
to develop the 250 miner's inches of water from ths San
Dieguito bottoms' sands to the San Dieguito Reservoir,
The nroposed development of Escondide Cresk, including the

-2-



dam reservoir site &nd necessary distributing system.

Provide in the agrBements that should the loam to the San
Dieguito Mutual Water Company be paid off prior to the completion
0£ any nmortion of the work euvwred by the specifications, prwi.aion .
shall be made that there shall be left in the Treasury of the
}utual Water Company, & sufficient amount of stock for sale by
it to provide for the cost of such development not then completed.
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