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November 4, 1932

H, W, Rehl & T. E, Connolly
Contrector Bl Capitan Dam
4351 Alhembra Avenue

Los Angeles, Californic.

Subject: San Djego River Froject, El Capiten
Feature. Rock embenkment, excess of
fine materisl.

Gentlemen:

The Californis Staete Zngineer's representative, Gereld
MeKinlay, Senior Englneer of Dam Inspectlion when, on November
2, 1932, inspecting the plscement by the contractor of rock
embankment , under laragreph 65, Coniract Drewings and Speci-~
fications for the Lity's El Cepiten Reservoir Dam, Spillway
end OQutlet Works,

"seseThis rock 111 shall be the most dursble rock
avalleble in the opinion of the englunesres.”

advised that unless the excess of fines being deposited in
the structure by the contrsctor was discontinued it would be
necessary for the ~tate to issue positive instructions there-
for.

Resident Lnglneer Yerold Wood hes been directed 1o secure
complience with the Senior Inspector's requiremenis in the
matter of excluding excess of fines snd undursble rock from
the embankment.

Very truly yours,

H. N. Sevege,
Hydraulic Englneer.
HNS/T
¢c Contractor - E1 Cepiten Dem
ec State bugineer
cec Hesident kngineer
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November 12, 1932

H. W, Fohl end i. E, Connolly
Contractor, Ey “apitan Dam
4361 Alhambra Avenue

Los Angeles, Californie.

Subject: San Djego River froject, El Capitan
Feature. Exposed surface of rock
aembankment . i

Gentlemen:

It is provided in Parsgreph 65 of the contirsct speci~
fications for the City of ien Liego's San Ylego Hiver
Project, L1 Lapliten Reservoir Dam, Spillwaey snd Cutlet
Works in part as follows:

"The expoged surfece of rock embsnkment shall con-
sist of sound, hard, dursble rock, carefully selected,
faced, hend-placed, bedded and chinked end shall pre~
sent 2 nest uniform sppesrence, all satisfaectory to

" the enginesr.*

Enclosed is print of City of Sen Diego's drewing
WD~441 on which ls indicsted the reguirements for plecing
exposed surfece of rock embanukment on the upstresm face
of the dam. The surfece of the rock embankment sbove the
top of the core wall shell be considered as exposed, and

On the downstreem side of the dem the entire surface
of the rock embenkment both below and above the toe wall
shell be considered as exposed.

Very truly yours,

H. N, Savege
Hydreulic Engineer

HNs/f

inecl. Wi~441 edited to 11/14/58

ce H.W.Rohl & T.E.Connolly, E1 Capiten Dem
¢c¢ Contrector's Resident Representstive
ce City's Hesident hngineer
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Merch 21, 1933

Messrs. He. Wo Lohl and T, E. Connolly
gontractors E1 Cepiten Dam

4351 Alhambre Avenue

Los angeles, Californis.

Subject: 3Zen Diege River Project, ) Cepltan
Peature, rock embenkment, placing
rock surface.

Gentlemen:

~ Neither the Contrector's chronic poliey in hmuling from
his querry and dumping eerthy material and decomposed granite
es a part of the rock smbsnkment insteed of exclusively the
most dursble rock avelleble; nor )

The Contractor's present policy and methed of improperly
placing rock surfece on the exposed earih end disintegrated
surfece of the upsiresn slope of the upstresm rock embenkment
et El Cepiten dem is in eceordence with the requirements of
peragreph 65 of the contract speclifiications, end therefore,
neither is sstisfectory to the Engineer. '

The eerthy materisl end decomposed roek should be
prominently eliminsted from the surfece of the dumped rock
embenkment elther by its completo removel or by sufficlent
wetting snd jet washing to move it all down into the inter-
stices of the rock embsnkment.

Sither method necesserily and properly being at the sole
cost of the Gontractor, who has presumed to heul end dump
eerthy snd decomposed granite materisl from the querry with
the rock embsnikment msteriasl contrery to the requirenent of
paregreph 65 of the combract speciflcetions.

The roeck surfecing is not being properly bedded end
plaged. The Conmtrsctor's poliecy and method of merely spraying
s small quently of water frow & road sprinklingtruck over
the earth end decomposed rock covered surfece slepe of the
rock embenkment on which feces rock 1s to be bedded, obviously
fails to remove or properly wet and wash down into the inter-
.tzu:r the objectionsble surfsce of earthy and decomposed
grenite.

The roek surfaecing is not being ppoperly faced, hand-

P;“.ﬂ snd chinked.
Very truly yours,

Hs Ne. Savage
mis/p « BEYAES
c¢ H.W.Rohl & T.E.Connelly Hydrasulic Inginesr
£l Capitan Dem
gontractor's Resident Representetive
¢city's Resident Engineer



4/87/33%
copy /T

Merch 22, 1933

Meagrus. H. W, Rohl & T. E. Connolly
contrectors il Cepitan Dam

4351 Alhembrs Avenue

Los Angeles, California.

Subject: Sen Yjego River Project, Bl “apltan
Feature, rock embsenkment, placing
rock surface.

Gentlemen:

The Contractor's policy and method of pleecing rock
surfecing on the upstresm slope of the upstresm rock embasnk-
ment of Ll Capitsn dam is not in asceordence with the
requirements of paregreph 65 of the contract specificetions,
and is not satisfectory.

Before placing rock surfacing on the outside faces of
rock embenkments, the earthy materisl and decomposed rock
now covering s large portion of the top of the rock embenk-
ments and of the sres to be surfsced, should be prominently
elimineted either by removel or by sufficient weliing end
jet washing to move it all down into the interstices of the
rock embenkment, and et the coast of the Contractor.

The rock surfecing should bde properly feced, hend-
pleced end chinked.

Very truly yours,

H. He Savage,
Hydresulle Engineer.
HNS/p -
e¢ HM.W.HRohl & Tot.GOM'lly
El Capiten Dem
gontractor's Hesident Representative
City's Besident Englneer
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April 21, 1933

Messrs. Ho Wo Rohl & T. E. Connolly - J |
4351 Alhembra Avenue
Los Angeles, Californisa

Subject: Sen Diego River Project,
El Capitan Feature
Rock Embeankment, foundation
Gentlemen:
No rock for embenkment at El Capiten Dam shall
be dumped or placed upon stripped foundation or on

top of other rock embankment until such stripped

foundation or rock embaenkment is approved by the

Engineer.
Very truly yours,
H. N. Saveage,
Hydraulic Engineer.
HNS/p

¢c H.W.Rohl & T.E.Connolly
El Capiten Dam
Contractor's Resident Representative
City lanager
City Attorney :
City's Resident Engineer
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July 8, 1933

Hessrs. H., W. Fohl & T. E. Connolly s-22
Contractors E1 Capiten Lem

42351 slhambra Avenue

Los ‘ngeles, Californla.

Subject: San Diego River Project,
El Cepiten Pesture, rock embesnkment

Beight of 1ifis

Gentlemen:

In building the next rock embankment lifts ebove
the present tops of the rock embenkmenis elevetion
sbout 650 of E1 Cepiten reservoir dem, you sre directed
to 1limit their heights so that their tops wilil not be
above elevetion 662.

The sbove limitations are prescribed in order to
meintein the effective width of the rock embankments

at the top of the 1ifts and thus not meterisally decrease
the sefety of the structure.

Very truly yours,

H. N. Savege,
Hydraullc Engineer.

HNS/p
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March 29, 1934

Messrs. H, W. Rohl & T. E. Connolly S~101
Contractors El Capitan Dam
4351 Alhambra Avenue
Los Angeles, California
Subject: San Dlego River Project,
El Capitan Feature, rock

embankment, completion below
downstream toe wall

Gentlemen: ‘

You are hereby directed and required to complete
the rock embankment below the downstresm toe wall of
the L1 Capitisn reservoir dam on or before :pril 25, 1934.

Very truly yours,

H. N. savage
Hydraulie Engineer.
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4, W, ROHL & T, E. CONNOLLY
Contractors
April 17, 1934

#r, Hs N, Cavage,
Hydraulie Engineer,
San Diego,

Cal.

Dear Sir:

The construction and design of the £1 Capitan
dam is such that three drainage tunnels now drain to
the dowmstream toe of the dam and to a sump there
provided for by the Contractor and in which he has
instailed a suction from a 20" pump which is driven by
a 400 H.P?, motor, obviously heavy equipment, <The opera=
tion of reclaiming this drainage water has been going
on for a year past,

Some considerable period back the Contractor
dumped the necessary rock for the toe of this dam in
place and hand placed as much of it as was reasonably
possible without the blasting operations necessary in
this finel hand placing, endangering his plant and
operatiohn.

Since your letter 84101, you have placed grade
stakes over this areas In all except a few instances or
sections they disclose more than siffucient fullness of
material. W"here any deficiency occurred additional rock
is being dumped., More than shfficient rock will be
deposited than the section of the dam ¢alls for tut a
portion of the surface will not be hand faced by April
2%, 1934 nor thereafter until such time as we are able
to move our plant and have no need for the water we
are catching there unless you choose to pay us for and
guarantee to us in writing the equivalent amount of
water we will looses Of courae your letter O«1i01 is in
anticipation of the spillway contractor utilizing the
area in gquestion as s dump, We will neither allow ner
permit the utilization of our sump, as a dump, until

and unless you will guarantee to us the egquivalent amount

of the water we will leoose by so doing.
Yours truly,
H.W.,Rohl & T.E.Connolly
T £ Connolly (Signed)
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April 24, 1934

lessrs. He We ROhl & T, E, ConnDl].y 5“105
Contractors El Capitan Dam

4351 Alhambra Avenue

Los Angeles, California.

Subject: San Diege River Project, E1 Capiten
Feature, rock embankmeni, completion
below downstiream toe wall

Gentlemen:

Recelpi is acknowledged of your letter dated
April 17, 1954 in reference to the completion of the
rock embankment below the downstream toe wall of the
El Capitan Dam.

I am pleased 1o note your compliance with the
request for completing the rock embankment below the
downstresm toe wall.

It will be agreeable for you to maintain your
large pump with necessary sump in its present loca-
tion below the dommstream toe wall.

Very truly yours,

H. N. Savage,
Hydraulic Engineer.

FD®P/p
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September 14, 1934

Messrs. H. We. 5Okl & T. E. Connolly S~126
Contractors El Cepiten Dam

4351 Alhambra Avenue

108 angeles, California.

Subject: San Diego River Project, El Capitmn
Feature, Lock Embankment

Gentlomen:

You are hereby directed not to construct rolled embsnk-
ment sbove ~levation 743 until the upstresm and downstream
rock embankments of the £]1 Capitan Reservoir Dam have been
brought up to elevation 733, and thereafter the top of the
completed rock embankment shall not be more than 10 feet
below the top of the rolled embankment.

Very truly yours,

Fred D, P’l'
Hydraulic Engineer.

FOR/f



ESTIMATED CUBIC YARDS OF ROCE

TO ROCK EMBARKMENT

SUMREARY
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From eore wall January 1993 to Hovember 1934



ESTIMATED CUBIC YARDS RODK
From Rogk Quarry to
Rock Embankment

f;g; August  September  Ogtober November Degenber
1 10 040 06
2 13@ ’ 223% 20
3 1310 2788 _;132 4720
; oA
2 1224 143 1‘53%
g 1923 2420 4861 3943
: fg 2 2819 gigg 4936

10 1026 4478
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;:g 268 36235 :og ‘ :998
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22 iig :;%3 3 1t: 435 4‘2‘33

, m 558
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31 1518 3885 3633

5617 53335 84724 110334 94810

Rain December 9 = 15 inelusive
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ESTIMATED BUBIC YARDS ROCK
From Rock Quarry to
Rogk IZmbankment

%.% Jan, Hebe Margh April May June July Aug, Sept. Oct, Jov.
: 192 38 0
% 4620 4867 98 o -wg ggg 540 g%g
2 4423 478 93 2120 3370 1165 345 475 5

1 5008 g{ 2 23; 470 555
2 83 5481 32 %15 1130 545 540
4268 4840 536 2043 40 1010 500 559 3%5
g 4714 4483 562 1302 395¢ 1125 530 510 490 350
we R o 3448 1340 530 6o 458
go 4982 4883 425 346 4030 1725 528 2720
48 481 2 6 ) 2780
3 &80 &8 * 4335 3532 e 30
MR e e Bif g 5
1 o 35 é 430 4170 222% gééo 2120
1 ga 504 4170 3880 2195 2550
i 394 4640 5425 Q0 2765 a7
B as B e 8 BB g 40
23 530 562 4562 3180 g%e 430
21 288 4070 2890 3665 32 388
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63006 67462 25006 14469 7114 80975 63535 41025 31970 30270 3760

Rained during January 15 to 18 inelusive and from January 20 teo 27
inclusive.
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BESTIMATED CUBIC YARDS ROCK :

From Rogk Quarry to
Rogk Eubankwent

Dase Jan, ZEeb, March April May Jung July Aug, 3Sept. _Oct. _lov.
1934
505 665 B840 1010 640

: %

3 385 % 800 530

g 275 970 735 1145
- Too N4 °%° 9%

§ 290 o 104 e D

10 365 460 1490 9Zo '
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12 430 4g 108% 10

§ 1130 7§ 59 1223 1200

1 878 935 230 11

1 1135 1170

: 8 88 e 8

%.9 1020 f?o we iggg %;%

20 865 13 305 1508 1559

2 83§ 399 gg 173 1495

23 825 05 615 zéos

24 165 1165 550 1770 75

2 91 1615 650

2 . 100 180;

rg 6 182° 1

- o 0 o R

% ‘ Qs 708 326

kb | 735 595 1215

8825 1330. 1.1930 16350 33300 29200 5839

%o rock hauled from gquarry during January, February, March or June.
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July 31, 1933
From ¢ Hydraulic Fill Engineer
To ¢ Hydraulic Engineer
Subject ¢ San Diego niver Project, £1 Capitan Pam Feature

Top portion of dam, method of construction

0Of the 18 hydrauliec fill dams which I mentioned in a statee
ment to you on May 24, 1933, I only recall 2 dame that any great
amount of topping out was done by the rolled f£ill method. ZTerrace
and Clear Creek dams were changed from hydrauliec £ill to rolled fill
in about the upper thirds, About 15 feet of the “an Pable, and
Upper “an Leandro dams was placed as rolled f£ill,

in chnnging from hydraulic to rolled fill the depth of water
in sumnit pool was reduced as much as possible without sand stratie~
fication, After a few days to allow for consolidation of the

puddle material, the excess water was drained off, Dry filling
would commence as near the margin of the puddlie section as possible,
gradually encroaching and bridging over the soft guddle sedtion, when
the dry fill became sufficiently firg to sustain the equipment the
customary method of spresding, scarifying and rolling was proceeded
with as called for in the specifications,

As to the success attending the change from hydraulie £ill te
rolled fill, the Terrace dam is the only one that any trouble from
leakage was encountered, About 10 years agoe an article in the
Engineering News, described this trouble,

it is my best judgment that a successful union ecan be effected
between the hydrsulic fill and relled earth f£ill at 51 Capitan dam
providing care is used in selecting the material for the union. The
proper material will be determined in the laboratory, that showing
the least permeability being used,

Ds Wa Albert
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From $ Resident Engineer
To ¢ Hydrauliec Engineer

Subject ¢ San Diego River Froject, &1 Capitan reature
Building dam above elevation 700

1., OUn May 4, 1933 a letter was addressed to the Hydraulie
Engineer from the Hemident Sngineer, subject "El Capitan feature,
hydrauliec £i11 between elevations 625 and 700"

: 2, The contractor has placed about 830,000 eubie yards of
bydrauliec £ill to July 10, 1933, building the fill to about eleva~
tion 634, During June the contractor placed about 160,000 cubie
yards., Assuming the contractor places hydraulie fill at the rate
of 123,000 cubic yards per month from July 1 to December 1, 1933,
he then will be up to the anticipated progress schedule prepare

by ¥ood and Albert and in letter to Hydraulie Sngineer dated March
5y 1933 If this progress is maintained then the dam will be built

to elevation 700 by vecember 1, 1933.

3¢ It is deemed by Harold Wood and VY, W, Albert to be im-
practical to continue the semi~hydraulie fill construction methods
" above elevation 700 begause of insufficient beach widths to enable
proper sorting of the fines.

4, The contractor could place the 300,000 cubic yards re-
quired above elevation 700 by hydraulic methods with the four
pumping units he now has, which are capable of placing 37,000 cubie

ds per month of 25 days., %*his would require eight months or from
ecember 1, 1933 to July 31, 1934 to complete the dam to its crest,

To July 10, 1933, about 220,000 cubi¢ yards of spillway excava=
tion material had been placed in the dam below elevation 634, Ihis
is 26 per cent of the total hydraulic fill. lz 000 cubie yards of
rock were excavated from the spillway along with the 220,000 cubie
yards of decomposed granite or I;Z per cent of rocks It is estimated
the total spillway excavation w ampunt to 743,000 cubic yards,

if 7.7 per cent of this, or 57,000 cubic yards is rock, then there
remains about 40,000 nuitn ;nr&l of rock. We have remaining 466,000
cubic yards of decomposed granite. .

5. Assuming we can use 26 per cent of silt in the remaining
890,000 cubic yards of hydraulie fill between elevations 634 and
765, then abeut 231,000 gubic yards of decomposed g:nnitc could be
placed in the dam, ionmiu; 235,000 cubie yards to wasted,

6+ If the dam above elevation 700 were built by the rolled
embankment method with elay 52 tlz; wide at elevation 700, and 26
feet wide at elevation 76;' then 69 per cent of the rolled fill
portion of the dam, or 207,000 cubic yards, would be decomposed
ites 153,000 cubic yards might be used in the hydraulie f£il)
gron elevation 634 te zoo making & total of 460,000 eubie yards gng

leaving 6000 eubie s to waste.
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7. Putting this on a cost basis, the hydraulie £ill above

elevation 700 would cost as follows:

Exeavation from spillway
78,000 cubie yards at $0.,40 per

cubic yard $ 31,200

Excavation from borrow pit
222,000 cubi¢ yards at

$0,40 per cubic yard 88,800

Excavation from spillway wasted
2’,355000 cubig yards at
L]

5 per cubic yard
Total 1[;3,%

ihe rolled embankment above elevation 700 would cost as fol=

lowsi

Excavation from spillway, 207,000

cubic yards at $0.35 per cubic yard § 72,500

Excavation from borrow pit, 93,000

cubic yards at $0.35 per cubie yard 32,500

Excavation from spillway wasted
6,000 cubie yards at w.gs

Difference in favor of rolled

embankment ¥ 72,300

stal T06, 5¢

8s It is recommended that the portion of the dam above ele=~

vation 700 be built by the rolled embankment method,

9« Bven if the State Engineer would permit no material from

spillway excavation in the rolled embankment, the cost would be

less than by hydraulic f£ill mth_od.

Harold Vood
Hesident Sngineer

Dy W, Albert

Hydraulie #ill Engineer

m/p
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July 23, 1934

LEKEOQORANDD Y

Subjeet: San Diego Hiver Project, Bl Capitan Feature
Conferenve July 21, 1934

Met City's Consulting #ngineer lLouis C., Hill and Assistant
Deputy State Engineer We H, Holmes at the Embassy Hotel, San Diego
at 7:30 A.M, July 21, 1934.

Hr, Holmes stayed in “an Diego to attend to other business
for a few hours and Mr, Hill and I proceeded to Hesident Zngineer's
office at &l Capitan Dam where a gonference was held with Hesident
Engineer Harold Wood for about an hour, mMr, Hill was furnished
copy of a brief memorandum by Mr, Wood showing rogrlaa made on
the dam since March 19, 1934, the date of Mr, Hill's last visit te
the work, Among other thinge the memorandum indicated that since
the reaumption of work on the hydraulic £ill June 19, 1934,
174300 oubic yards of Lakeside borrow pit material and 115,800
cubi¢ yards of loeal borrow pit material had been placed, making
a total of 133,100 cuble yards, and there remains to be placed
about 248,000 gubic yards,

Ve next proceedad to the top of the spillway at E1l Capitan Lam
where we were later jJjoined by Hydrauliec ¥Fill Zngineer L, W, Albert,
Contractor's Consulting Sngineer J, B. Lippincett and Contractor
Te Es Connellys.

The work was proceeding in a reasonable manner with full
drauliec operation on both beaches. The flow of the material
gitornatlng as the pipe lines were extended, Naterial was being
placed on the upstream beach vicinity of N 3300 and on the downstiream
beach vieinity of N 3600, Tha hogbox and pumps wers being crowded
somewhat with the red ¢layey material and some disintegrated granite
from borrow pit area "B, is crowding resulted in occasional

clogging of the pipe lines.

¥r, Albert and Mr, Hill were down on the upstream beach for
several hoursj while Messrs, Lippincott, Conuelly, Vood and myself
discussed the situation frem the spillway level.s

Mr,. Lippincott was surprimed at the percentage of solids care
ried by the water since the resumption of cperations, Based on
data furnished by Mr. Comnolly as %o yardage placed and amount of
water used, he found that the water was cerrying about 1z'g¢r cent
solids, It is possidble that sroyor consideration had not been
given to the amount of Lakeside material placed direct in the sume
mit pool and the amount of material placed by semi-hydraulicki
from the upstream beach which would materially lower the ptrtiﬁgtgn
of solids in the full hydraulic operations,

Mr, Lippineott and I then examined the borrow pits vieinity
borrow pit area "B", MNr, Lippincott expressed consideradle cone
gern over the small amount of borrow pit material remaining anq of
the safety fagtors of the dam against llll&ﬂg. He urged that gope
sideration be given %o changing from hydraulic £ill to rolled £111
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at the earliest practicable moment, He showed me a sketech whigh
had been prepared for Mr, Connolly some months ago on which was
indicated a change at elevation about 700 to rolled borrow pit
material on the upstream side of the dam and rolled disintegrated
granite on the downstrsam side; with the puddlie core erowded up

in the middle a matter of 20 feet, more or less, above the base

of the rolled £ill and then from that elevation up the rolled £ill
extended across the puddle core section with the rolled borrow

pit material for the upstream portion of the dam and rolled disinte
egraded granite for the downstream portion,

Owing to lack of time, I was not able to show Mr, Lippincott
borrow pit area "E" or the area vieinity of the olive orchard, al-
though they were called to his attention, It was also called to
his attention that there was a considerable amount of material in
borrow pit area "C" which had hardly been toucghed.

Rgturned to contractor's camp for lunch where we were Jjoined
by Mr, Holmes and City Attorney C, L, Byers, who had arrived
separately,

After lunch examined borrow pit areas with Mr, Hill and mr,
Albert, JNr. Albert contended that there were only about 125,000
eubiec yards of material suitable for the upbuilding of the puddie
gore and beaches remaining in the logal borrew pits., ar, Hill
asked Mr, Albert as to other sources of borrow pit material and
he stated that there was a considerable yardage of suitable mater-
ial across the river and northwest of Il Monte Park, from which the
havl would be somewhat greater than from the other ioo&l borrow
pits, Mr, Albert had previously advised Mr, Hill that eontinuation
of construction of the dam with material from local borrow pits
was hazardous but that with the addition of sufficient Lakeside
material it might be ecmstructed to about elevation 740 or higher
by hydraulic wethods. Mr, Albert, however, was in favor of change
ing to rolled £fill as soon as possible, partially in order to con~
serve the best of the local borrow pit materials for the constructe
{on of the rolled upstream portion of the dam, Mrs Albert also
pointed out the economies due to rolled fill being 35 cents per
cubic yard and hydraulic i1l 40 ecente per cubic yard,

we returned to the dam we were met on the spillway by ¢4
;hn.gzg.?.u,Laak-ood and Assistant City Attorney Gilmore Ttlzuina ty

Mr., Albert, NMr. Hill and ur, Holmes made soundings in the
summit pool and Mre Wood and I discussed the situation.

About 2330 P,M, the group, eonsisting of Hesident Engineer
wood, Hydraulic rill Engineer Albert, Consulting Sngineer Hill,
Assistant Deputy State Engineer Holmes, City Manager Lockwood,
City Attorney Byers, Assistant City Attorney Tillman, Contractor'y
Consul ting Engineer Lippincott, Contractor Comnolly and Hydraulie
Engineer Pyle met in conference at the guest house at the Hesidentg
Engineer's oamps There was no disagreement about changing from

1ie¢ £i11 to rolled fill except that wr, Lippincott, mr,
Connolly and Mre. Albert were in favor of making change at tng
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earliest practical date and I was not in favor of ehenging until
the hydraulic fill had been carried up to the highest practical
level, about elevation 740 or 750.

Mre Hill ciscussed methods of changing from the hydraulie
£111 to the rolled fill, but without in any way commitiing himself
to the elevation at which it might be desirable to make the change,
indieating the change should be delayed as long as possible.

Mr, Hill thought it was very desirable that the puddle gore
be carried up as a continuous flexible core through the rolled
£1ll which he suggested might be done by eutting through the rolled
£ill each time after the placing of about 6 or O feet of reolled
fill to the soft material of the puddle core previously placed and
refilling the trench with Lakeside material well compacted with
water. This thin core to be only % or 5 fuet thick and to extend
to the top of the puddle core ae shown on the drawings,

It was pointed out by me that where impervious rolled fill
rested on porous beach material there would be practically ne
settlement but water could penetrate easily under the rolled f£ill
to the impervious puddle core sectionj that the water content of
the impervious puddle core was variable wit considerable water in
the upper portionsj; that as the core consolidated this water would
disappear and the impervious puddle core segtion would settle,
leaving eracks in or near the contact between the puddle core and
the rolled f£1ll which would be detrimental to the safety of the dams

It was also my expressed belief that the impervious puddle
core section should be carried to the elevation shown on the drawe
ings even if it became necessary to build the upstream and downe
stream portions of the dam of borrow pit material containing large
percentage of disintegrated granite, as the integrity of the dam
depended on the construction of an impervious imﬂc core section
to the proper height rather than on a combination of puddle core
and rolled fill.

In emstrueting a narrow core of Lakeside material, as suge
sted by Wr, Hill, considerable difficulty might be expected and
aaa would be a new glass of work to be done which is not covered
by schedule items and would affect the economies of the construction.

It was deemed advisable to secure definite field survey esti~
mates a8 to the quantity of the various grades of borrow pit mate
erial unini::g in the loeal pits and to have samples of :h.
material tested to ascertain ite suitability for making ah
impervious rolled fill,

The capacity of the mud pump was discussed and Mr. Albert
pdvised that, owing to the nature of the work, the discharge
would probably be sutomatically reduced, which would be reflected
by a decrease in the yardage handled each day,

¥r, Commelly and Mr, Lippineott urged that plans be »
to the State at onee for mak: ng the ehange to which nﬂtm:b:::“‘

Hill nor 1 agreed,
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Mro Hill advised that he was going to Kansas City for about
ten days and thought it would be well to take the matter up
again after his return end after the amount and suitability of
lac:% and other borrow pit matérisle had been definitely deter-
mined, ;

Mr, Hill returned to Los Angeles with Mr, Holmes.

¥Fred D, Pyle
Hydraulie Engineer

¥op/e



.
20})3! ? 836

QUINTON, CODE AND HILL = LEEDS AND BARNARD
Engineers Consolidated
Los Angeles, California

July 22nd 1934

Dear M, Pyle:

Talked to Holmes on the way here, and had talked a little
with Hawley or rather he had to me, State is going to
favor using the hydraulie fill method as long as you reasonably
can before changing and I agree with the iState.

Continue to use material from the present bvorrow pits using
a larger proportion of coarse material fdiuntemtod granite)
s0 that the 200,000+ yards in the beaches can be obtained from

these pits or some others and WW
and place in the core as you when you

rou € Core up, beaches are permeable anyway, if they
are a little more so no matter, Keep the pool up all ‘hn time,
that is the puddle core, not the water only.

Reep the £i11l up by bringing in lLakeside material 80
that no chance may exist for a run of sand. fallx

in other words get your core material from Lakeside and
your beach material from the borrow pits or elsewhere if suit-
able, but keep the core materisl up from Lakeside and do not let
the depth below the water surface get at any time low enough to
bring in any risk of sand runs. Carry it too high rather then

too low,

¥r., Albert can do it safely., Have him L) W
if the impervious gore gets toe low until es [}
n and the correct safe level obtained,

et all the data possible ready so when I come again we
can study it, If ¥r, Albert helds the Jjob along safe.lines and
lakeside material is drought in as reguires = not as the
gontractor wants « we can safely postpone any change to rolled
£i1l for some time and s+ Cut down the
width of the core as rapidly as is safe,

You ¢an reach me ¢/o U, 5, Engineers Office, Xansas City,
Yours
Ls Co HiL)

write the office when to come again and send eopy to X,C,.
also send copy of this letter to 712 standard Uil Bldg.
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July 31, 1934

Hessrs. Hs W, Rohl & T. E. Connolly 5-119
Contractors E1 Capitan Dam

4351 Alhambra Avenue

Los Angeles, California.

Subject: San Diego Lilver Project, El Capitan
ggature, Nodification of Top Portion
Dame.

Gentlemen:

Feceipt is acknolwedged of your letters dated april
17, 1934 end July 27, 1934 relative to the construction
of the E) Capitan Leservoir Dam above elevation 700 and i
requesting information as to modifications from the {
ecentract drawings. , \

——

\

Enclosed herewith is print of drawing WD-501, showing '
certain modifications in dimensions end slopes of the )
upper portion of the El Capitan Dam and a reduction in the
thickness of the impervious puddle core above elevation 700,
a8 approved by the 3tate Engineer on July 10, 1934, and as .
approved by the City Counecil July 30, 1934 by Resolution
No. 61938, copy enclosed. : L A
You are directed to construct the i} Cagitan Dam above ;|
elevation 700 in accordance with drawing WD-501, as approved
by the State Engineer and by the City Council. P4 A

Very truly yours, h R

Fred D. Pyle ‘
Hydraulic Engineer K

FOR/f : s
Enclse (2) ‘
Drawing WD-501

Resolution 61938
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H. We ROHL & T. E. CONNOLLY
CONTRACTORS

Angust 10, 1934

Mr.F.D.Pyle,Hydraulic Engineer,
San Diego,
Cal.

Uear Sir:

For the best interests of all concerned, including
the E)l Capitan Dam structure itself, wherein hazards are
dally becoming more acute, and to expedite the speedy change
from hydraulic to rolled fill and special core, as we discussed
today, the contractors agree as follows;

We will waive any charges for the acgquisition of plant
or equipment t0 construct the rolled fill or for salvaging or
gerapplng our present hydraulic equipment or set upi

We will import Lakeside material and blade it into the
core, where it shall be wetted, for 75 per cubic yard;
measurement 1o be made in the borrow pit. 7For such select
material, obtained from local borrow pit which you propose to
mix and blade into the core with this Lakeside materisl in
about 50-50 proportions, and there wetted, we are %o receive
the price of 404 per cublie yard. For normal relled fill, as
gset forth in the contract, the contraet price shall govern.

Paymsent for Lakeside material shall become effactive
and commence upen the change from the full hydraulic method.
Ve waive none of our rights or claims nor do we set up this
price of 754 for imported material which has been hauled and

placed in the past.

In making this change, we belleve we have certain proper
rights or claims, but we are walving them as above solely in
the nature of a compromise and t0 the end that a speedy change
to a2 more desirsble type of construction shall be made imme-
diately. Lime is the sssence of ths walver and undue delay
will cause its withdrawal.

We trust that you will press this matier to the utmost
with the State and effect an immediate change.

Yours very truly,
T« E+« CONNOLLY (31‘““\1?.)
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August 15, 1934

TO THE HONORABLE, THE MAYOR AND COUNCIL
OF THE CITY OF SAN DIEGO, CALIFDRNIA.

Subject: San Diego River Pro ect, El Capiten
Peature, Hydraulic Fil1l, Construction
lMethods, Changes.

Gentlemen:

The eonstruction of the hydraulie fill portion of the
El Capitan Reservoir Dam reached a point on August 13, 1934
where the integrity of the impervious puddle core section
of the dam could not be maintained if hydrasulic operations
were contimued, and the hydraulie placing of material has
been discontinued. The water surface of the summit pool was
then at elevation about 718, the average elevation of the
beaches about 720, and the average depth of the pool as
indicated by a six pound weight about 5 feet.

The progress of the work, results accomplished and dif-
ficulties encountered during the past month have been observed
twice by the City's Consulting ingineer Louis C. Hill, once by
Contractor's Consulting Engineer J. B, Lippincott, once each
by Deputy State Engineer in Charge of Dams Geo. W. Hawley and
State's Consulting Ingineer Fred C. Herrmann, and three times
by Assistant Dafnty State Engineer W. H. Holmes. The City's
Hydremlic Fill Zngineer D, W. Albert has been on the work

practically night and day.

It was deemed essential in order to maintain the safety
of the structure to make a change in the method of construction
of the hydraulic fill portion of the dam,

The change contemplates the continuation of censtruction
by the placing of rolled embankment on both the upstream and
downstream sides of the dam. Between these embankments a
central impervious puddle core of select materials will be
deposited water and carried well up above the spillway level,
thereby insuring the integrity and characteristics of the
1lpo;f1:us puddle core seetion throughout the entire height
of the dam,

The upstream rolled embankment will be constructed of local
borrow pit material containing sbout 30 per cent of fines passing
200 mesh sereen. The downstream rolled embenkment will be eon~
structed of disintegrated granite containing sufficient fines
to pack. ihe methods and prices for econstructing rolled fi11

are set forth in the contract specifications,
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In constructing the puddle core, materials containing about
30 per cent of fines from the local borrow pits will be depoesited
on the rolled embankments adjacent t0 the summit pool. The
material will be broken down by use of sheep foot tampers and
sufficient Lakeside material added to increase the percentage
of fines to more than 50 per cent and then the combined materials
will be bladed into the mummit pool, the surface of which will
be Kept relatively high and the depth shallow.

The above change was indicated on a drawing submitted to
the State Engineer with letter dated August 13, 1934 and was
approved by him August 14, 1934. :

Contractor H. W, Rohl & T. E. Connelly has expressed a
willingness to proeceed with the work on a basis which will make
practically no change in cost to the City of the embankment
portion of the dam remaining to be completed.

Very respectfully,

Fred D. Pyle
Hpdraulic Engineer.

FDB/f
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August 24, 1934

TO THE HONORABLE, THE MAYOR AND COUNCIL
OF THE CITY OF SAN DIEGO, CALIFORNIA

subject: San LUiego River Project, El Capitan
Feature, Hydraulic #ill, Construction
Methods, Changes.

Gentlemen:

In letter of Mmgust 15, 1934, subject, "San Diego River
Project, El Capiten Feature, Hydraulic Fill, Construction
Methods, Changes" your attention was called to certain change
in methods of construction of the hydreaulic fill portion of
the El Capitan Reservoir Dam in order to maintainthe safetly
of the structure as recommended by Hydraulie¢ Fill Ingineer
D. We Albert, City's Consulting Engineer Louis C. Hill and
the Hydraulic Engineer, and to the approval of the change by
the State Engineer on aAugust 14, 1934.

The change contemplates the continuetion of comstruction
by the placing of rolled embankment on both the upstream and
downstream sides of the dam. Between these embankmenis a
gentral impervious puddle core of select materials will be
deposited in water and carried well up above the spillway
level, thereby insuring the integrity and characteristics of
the impervious puddle core section throughout the height of
the dam, all as indicated on Drawing WD-511, print attached.

Under the terms of the contract, glacing of rolled f£1i11
is provided for by Schedule Item 6 at 35€ per cubic yard and
the placing of hydraulic £ill is provided for by Schedule
Item 5 at 40¢ per cublic yard.

811

The change contemplated, that is, the construction of the

impervious puddle core separately placed between two rolled

fills without hydraulic washing and in accordance with details
shown on Drawing WD-511 is a change which will increase the cost

of the work to the Contractor.
Paragraph 13 of the contract specifications provides:

“If such changes result in an increase or decrease
of cost to the coniractor, the Engineer will make such
additions or deductions on account thereof as he may
deem reasonable or proper, and such action thereon,
;:bg;e& to approval by the Common Council, will be

nal.
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The type of work and method of placement will require some
additional select material containing a high percentage of fines
which would not otherwise have been required.

The total increase cost to the Contractor for securing such
additional amount of fine material is fairly represented by an
increase of 35¢ per cubic yard over the contraect price for
Schedule Item 5.

Enclosed is copy of letter dated August 10, 1934 from
Hs Ws Rohl and T. E. Connolly, signed by 7, E. Connolly, stating
among other things, that the Contractor would be agreeable to
accepting such an increase in payment and would waive any further
claim for sscuring and plaecing of such select material.

The Contractor also agreed 10 waive any charges for the
acquisition of plant or equipment made necessary by the change
of hydraulic methods to rolled fill.

The total cost to the City under the plan submitted, in-
cluding the construction of the impervious puddle core section,
would be about the same as if the full hydraulic method of
Placement were used throughout the remainder of the construction.

RECOMMENDATION: It is recommended that official approval
of the change of construction as indicated on Drawing WD-511 be
given; and the Hydraulic Engineer be authorized to issue a change
order pursuant to Paragraph 13 of the contract specifications;
and the Hydraullc Ingineer be authorized and directed to include
in each monthly progress estimate a sum equal to 75¢ per cubic
yard for all approved selected material delivered by the Con-
tractor from his Lakeside borrow pits and placed during each
calendar month after August 13, 1934 in the impervious puddle
gore between the rolled embankments in accordance with the in-
structions of the Hydrauliw Engineer.

Very respectfully,

Fred D. Pyle,
Hydraulic Engineer.

FDP/f

ingls.

Drawing WD=511

Letter from Contractor 8~10-34
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August £9, 1934

lMessrs. Hs We BOhl & T. E. Connoily S-1z22
gontractors E1 Capitan Dam

4251 Alhambra Avsnue

Los Mngeles, California.

Subject: San Diego Liver Froject, El Capiten Feature,
Change Order No. 2. Hydraulic Fill
Construction Methods, Changes.

Gentlemen:

: in eccordance with Paragraph 13 of the contract specifica-~
tions for El Cepitan Reserveoir Dam, Spillway and Outlet Works,
you are hereby directed to proceed with the construction of
the E1 Capitan Dam in accordance with the contract specifica-
tions therefor as chenged or modified by Drawing WD~5611, print
attached.

Enclosed herewith is copy of communication dested fugust 24,
1534 subject, "San Liego River Project, El Capitan Feature, '
Hydreulic Fi1l, Construction Methods, (hanges" addressed to the
Mayor and Council of the City of San Diego.

Alse enclosed is certified copy of Sesolution No.62005
of the Council of the City of San Diego adopted August 27, 1934
approving change ln design and method of placing material indi-
cated on Drawing WD-511 and approving the Hydraulic Engineer's
estimate of the increased cost o the Contractor in connection
with the cost of certain portions of tha work.

in the construction of the lmpervious puddle core between
the rolled embenkments, you are hereby informed that the work is
subject ©0 and must be performed 10 the samtisfaction of the
Hydraulie Engineer. Methods used in flnelng material in the
puddie core shall be such as in theodpinion of the Engineer will
produce a proper lmpervious puddle core and any method which may
be required in order to produce a satisfactory core in the
opinion of the Engineer shall be accomplished by the Contractor
u: his expense and without endangering any portion of the
strueture.

It is understood that all approved select material from
Lakeside borrow pits placed during each calendar month from
tagust 13, 1934 in the central impervious puddle core between
the rolled embankments in compliance with the requirements of
the Hydraulic Engineer will be paid for at the total rate of
75-cenis per cubiec yard, measurement to be made in the borrow
pit, 40-cents per cubic yard to be paid under Schedule Item §
plus 35-cents per cubic yard under Change Order Ne. 2.
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For all seleet materlel which is obtained from local borrow
pits end properly placed in said lmpervisms puddle core, payment
will be made under Schedule Item § at the rate of 40-cents per
cubiec yard. \

It is requested that you acknowledge receipt of this coni
munication end econfirm the understandings herein expressed as
well as the contents of your communication of Angust 10, 1934
addressed to the Hydraulic Engineer.

Very truly yours,

Fred D. Pyle
Hydraulic Engineer.

g

2 - "
——— ‘k-——'—p“

Fop/t

Encls.

Print Drawing WD~511
Letter to Council 8-24-54
Resolution lNo. 62005
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H. W. Rohl & T. E. Connolly
Contracgtors

September, 21,1954,

MHr.¥Fred i, Pyle,
Hydraulic Engineer
524 ¥ 5t.,

San D{ego,

Cal.

Dear Sir:

Your plean of the El Capitan Dam, WD-511, shows
a change in design resulting in a change in dimensions
and quantities.

Does this change come under paragraph 13 or
14 of the Specifications?

what additional time allowance have you set
for this additional gquantity of embankment ?
Yours tmly.
H.W.Rohl & T.E.Connolly

T. F. CONNOLLY (Signature)
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He We HOHL & T, B. CONROLLY
CONTRACTORS
4351 Albambra ive. Los Augeles

Septeuber Z1, 1934.

HI'. Fr‘d }Jl i"yle’
Iiyaraulic Lagineser,
a4 ¥ Sty

dan Uiego,

Cale

Daeur Sir:

vonfirming receipt of your letter 5~122 as you
therein requested.

You stats "Methods used in placing the puddle
gore shall be such as in the opinien of the Engineer
will produce a proper impervious puddle core and any

‘ whichk may be required in order ito produce a
satisfagtory core in the opinion of the EZngineer shall
be aceomplished by the Contractor at his expense and
without endangering any portion of the struecture."

That statement is not agreed to nor is it the
basis of our understanding nor will it be agreed te if
another change of method is employed.

We reached a comuon understanding and agreed
upen & proper price and method of comsiruction = all as
set forth in my letter to you, copy of whieh you sent
to the Council and copy of which was attached to your
letzer 9=-122, The method of comstruction as therein
set forth is the method we agree to, not “any method®
and if you change to another method involving a
in cost not properly represented by the 79€ figure we
have previously agreed to, then we will expect a
properly adjusted r:fnru to adequately compensate for
such shange as you might make, not “"by the Contracteor
at his expense-",

Yours truly,
Hs ¥y Rohl & T, E. Connelly
{Sighed) T E Counelly
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September 28, 1934

Wessrs. Ho W. [Ohl & T. E. Connolly 5-129
Contractors El Capiten Dam

4551 Alhembra Avenue

i.0s mgeles, California

Subject: San Diego iliver FProject, El Capitan Feature
Modification of Top Portion of Dam.

Gentlemen:

Regelpt ls acknowiedged of your letter dated September
£1, 1934 in reference to changes in dimensions and guantities
in the El1 Capitean Reserveir Dam shown on Drawing WD-511.

The chenge in the height of the embankment, outer slopes
of the dam and thickness of the rock on the upstream side
of the dam, as indicated on Drawing WU-501 approved by the
State Engineer July 10, 1934, were ¢alled to your attention
in letter 5-119 dated July 21, 19%4. with this letter there
was transmitted to you print of Drawing WD~501 and a co
of Resolution No. 61928 adngtcd :i the Council of the ©
of San Diego on July 30, 1934 authorizing and approving, in
aceordance with Paragraph 1% of the Contract Specificatlons,
the changes as shown on Drawing WD~501.

The contract specifications provide no means for extend-
ing the time of completlion of the coniract work except on
application by the Contractor. No application has been re-
celved to date.

Very truly yours

Fred D. Fyle
Hydrsuliec Engineer

Fop/f

817
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Uctober 2, 1934

From ¢ Resident fngineerxr

To $ Hydraulie Engineer

Subject : San Die%u fiiver Projeet; £l Vapitan feature
Holled fill and puddle cors

1, Un September 20, 1934 the Hesident Engineer returned
to ¥l Capitan Dam, after being on leave of absence for two weeks,
The following are reactions upon again contacting the work.

2, The top of the rolled fill was elevation 7493 the top
of the puddle core about 747. A review of recent measurements
made to monuments on the dam indicated no unoxgutod movements,
There had been considerable rook placement on both faces of the
dam, This rock was of rather larger sizes than had been placed
for the past several months, and the quantity was about twice
that placed per day during ‘hn previous several monthe, This
rock was desirable to add wught and stability to the rolled
£ill section on each side of the puddle.

Upon plotting the magnitude of the movements in the dan!
both settlement and outward, againet time for August and sepleme
ber, it showed the movement was slightly more than during the
latter part of Ceptember, This is accounted for by the much
larger size of rock being placed and also the much larger quantity
and the greater distance that the rock was being drepped. The
vibration when rock was dumped was severe enocugh to be felt to
one's knees when standing within thirty feet of where the rock
was being dropped, Certainly this vibration would be expected

t0 inerease the settlement and outward movement in the dam and

not only at the top of the structure but near the bottom as well,
Also the water level within the dam is now lower than heretofore.

The writer had a somewhat similar experience with a 300,000
ton rock breakwater when concrete piles were drivem thru the rock,
The breakwater moved shoreward about 0.1 of a foot total and the
movement was in direet relation te the number of piles driven
per day which supplied the vibration,

3+ The pwddle core wae covered to about one feoot depth
of water and was so consolidated that the 1-1/8" wax atiok
would penetrate only about four feet when forced by hand,

4 7The daily progress of raising the dam had been reduced
to less than 0.5 of a foot per day for the past severil days,
This was in aceordance with the Hydraulie Engineer's direections,

5¢ The material being plaged from the northerly end of
borrow pit "A" appears to contain more clay and certainly has
a {rutu‘ tendency to form an impervious core. Alse it was
noted that there were practically no clods along the 8 of
the puddie. No Lakeside pit material was being hauled but a
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sufficient supply of this material was stockepiled in the spillway
80 that when this will be combined with an equal amount from pit
A" there will be sufficient to complete the core,

6, On September 29, 1934 examination was made of samples
from well No. 6 located at ¥ 3500 E 5025, also a review of graphs
pf per cent of moisture in the core materials taken thru the other
previous wells was made. The variation in moisture was not more
than expected nor was the amount of moisture surprising as the
wells along the upstream margin of the core penetrated thru the
beach zone which contain tilted lenses of sandy material which
contain water entrapped between their higher outer edges and
the puddle core itself as results in any hydraulie f£ill dam, The
fact that well lNo, 4, located at N 3500 E 5025 atood open for two
days after completion on September 16 and was dry in the bottom
shows there is no fluid pressure sufficient toc cause a flow inte
the openwell nor a rise of the water inte this well,

7« With the slowing down of the building of the dam and the

drying up and narrowing of the puddle core, I see no reason why
. the dam should not be completed for catching this easson's runoff,

Harold Wood :
Resident Engineer

Hv/p
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October 5, 1934

Has!l‘sq H. Wa BOhl & Ta Ba COMOIIY 3-130
Contractors £l Capitan Dam

4351 Alhambra Avenue

Los sgeles, California

Subject: San Diege River Project, El Capiten
Feature, flolled Fill Embankment

Gentlemen; .

You are hereby directed that until further written
notice the upbullding of the rolled embankment section of
the L1 Capiten Reservoir Dam shall not sxceed about

one~half foot per day.
Very truly yours,

Fred D. P,l.
Hydraulic Engineer

FoR/f



Oetober 5, 1934
Hydraullc ingineser
City leanesger

San Ugego Iiver Project, fl Capitan Peoture,
Puddle Core mnd bolled Eubsnkment.

aring the foranwwen of Oetober 14, 1934 a fisid sxemination
was aade oFf the progross and mézumu of the puddle core,
relicd eabanikment and rock mbankment of the i1 Capitsn rese
sryolr dam with City's Consulting ingineer lLouls C. HiNl,
Hydraulic FL1l Ingineer D. ¥. Albert, Besident oer
Hareld vood, smnd ‘oting Resident ing Je W, Wil11nams,

In the sarly aftornoon further sxesaination was made in the
field by the above group smd e Rete ingineer Jeds. W.
Hawley and Assistent Depuky 5t gnaour We He Holmes,

A econforence was held in Sthe afterncen st the Gity's
Inginesrs Camp with all of the above named men Contractor
He We fiohl end Contractor 7. &, Connolly for the first part
of the cenforence and ﬁiﬁ{bﬂmﬂﬂ!‘ Geos Lo Puck and City
Mtorney C. L. Byers for the last part of the conference,

The rolled embanknent was et slovation about 751.%5 snd the
T0p of the puddie core seetion was st elevation sbout 78:,5,
The puddle core section had been dried up oo that prmung
ne free water wesr In ovidence and it had been raiwed somewh
shove the relied embenkment in order to keep water off if the
Gontractor's water myl{ .gi;c iine should bresk and o pre~
vont travel asroos it wh would cause extra wolghting eof
the puddle core materisl bemeath.

M the afternoon conference 1icate os of materiais

taken from the 100 foot well N 3500 E SOES in acoerd-

snce with verbal requests of the Jtate ingineer's represen~

tatives were oxssinod snd compared with laborsiory s

of the original set of sauplove Aloo with dingram show

wmwn:m-mtmmnmumcv ous
plos.

The settlement snd horizontal wevemsnt to Oeteber 2, 1934 of
@sormen Led set on the outslide of the eubankuents
:'w': inspecieds 4 pumber of those points have been in plece
& year.

AfLer considerable di. lon, the following conclusions as
Lo progress md methods of earrylng on the work wers reschoed;
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) Thpe roek wsbmkment should be kept as Close as
pragticable %o the top of the relled fill.

{b) The upbuilding of the rolled wbanksent seetion
of the dm @ d not excesd o half a F0t per days

(e) Up %0 elevetion 743 the materisi in the j
Qore area &\ald be placed on rollsd esbankmants, m

2

down with shesp foot tampers, weter added L0 Lring melsture

content up o sbout 1) per sunt, bulldozed into plses and
zmu{’m actede Care should be exersised ¢ 300 that
the material J0es pot bogome aaturateds

{4} sbove elevation 763 the rolled Fill may extend
scross the puddle core section.

The tats's reprecentstives were non-committal as to
approval of rete of progress, stating that they wonld bLe
conirolled o e large oxtent by the movemsnt the abeut
u%m-d points now belng established on the dsa
at ir request.

Hespro. Fohl and Connolly steted their ilntaentlien of

comploting the dam as rapldly as bis, but of ¢
oihg Lo slevation 766, elaiming is the top of
gm socording % thelr contrast.
he Uity M advised that the Hydrsalle inglneer

MWr&“M' the Coutractor 40 o ressdmable apsed
in the upbullding of the dam.

Arrsngesents have Loen msde (o Instell and resd sseh
day the sboul sisty menumented pointe on the embankacnts
Lo detormine setiloment and movement of the dam mand %o
furnish the date 40 the Jhete [nglnecr prougtly.

red Ds Zyle
Hydraulie Ingineer
yoE/f

oo Consulting Fmginesr L. G, Hi3
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Uetober 16, 1934

¥From 3 Hydraulie Engineer
Te t Hesident Engineer

Subject ¢ San Diego River Project, El Capitan Feature
Top of dam

Drawing WD=511 as approved by the State Engineer showe
the theoretical top of the 41 Capitan dam at elevation 770
and the theoretical top of the impervious puddie dore dhou;
elevation 763,

in staking out the work the actual vertical height of
the dam has been increased 1.5% to care for settlement, which
has been done in accordance with the last half of the first
sentence of Paragraph 62 of the contract specifications. %his
brings the top of the dam toe elevation 773 over the highest
section, decreasing towards the ends to elevation 770.

It is deemed proper, through the central portion of the
dam, in order to provide for settlement, that the impervious
puddle core material be carried up to about elevation 765 be~
:g::‘:ha transition to rolled fill for the full width is per-

. ;

The rock embankment both upstream and downstiream sides
of the dam should be carried to the top of the dam on projected

slopes as directed,

The top § feet of the dam inside the rock embankments
should be of disintegrated granite placed and rolled in the

usual manner.
Fred D. m‘
Hydraulie Engineer

¥DR/f

e citz Attorney
T. B, Cosgrove
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He W, ROHL & T. &. CONNOLLY
CONTRACTORS

Lﬂkeaid.. Cal. »
Oetober,31,1954

Mr.¥red D. Pyle, Hydraulie Engineer,
san Diﬂgo,
Cal.

Desr Sir:

Your esticate ltemization as set forth in your
letter 5-136 does not seem t0 conform to the contract
requirement.

In reply to my lettier of Sepl.£l, your S-1289
set forth the fact that change in design and dimensions
of the dem invelving increased quantities ¢ame under

aragraph 1% of the specifications. It is obvious that
here is an increased cost in connection with the increased
volume due to the increased height of the dam but you have
made no effort of determination of the same.

Under paragraph 13 it would seem that you are in
duty bound to meke some effort to arrive at a profor
excess cost. The lenguege of the specifications is-"If
such changes result in an inerease or decrease of cost
10 the contragtor, the enginesr will make such additiona
or deduetions on agcount thereof as he may deem reasonable
end proper. "Due to our method of operation, it is a simple.
matter to arrive at a proper excess cost in the matter o
hydraulle or rolled fill. 7The matter of the rock cost
¢ould not be done as easily. We believe it your duty teo
follow this change order to its proper conclusion.

You write in your i~l129=-"extending the time of comp~
letion of the coniract work". My letter of Sept. Z1 wherein
I asked what time allowance you set for this additional
guantity of embankment was applicable to this change only.

The contract requirement is set forth in aragr:{h
40 and 41. This change hes altered the design as there s
forth; increasing the quentities some 40,000 yards, thiockening
the top of the dam, raising the top of the dam some 6.5 feetl
ae you now tell me the top of the dam will be 773.5 or still
3.5 feet higher then the changed plan shows or calls for.

Obvivusly the deisy for this additional construction
comes under paragraph 11 which reads 'If any delay is ¢aused
thecontractor ----by unforseen gauses beyond the econtrol
of the coniractor, such delay will entitle the contractor to
an equivalent extention of time"~seemingly the definition
of this "equivalent extention of time" must be that of the
engineer. 1 am agein asking what number of days you construe
that to be. ,

Yours truly,
H.¥.Rehl & T.E.Connelly

T. E. CONNOLLY (Signature)
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November 20, 1934

Messrs. H. W, Rohl & T, K. Connolly 8~1359
Contractors El Capitan Dam

4351 Alhambra Avenue

Los Angeles, California.

Subject: San Diego River Frejeet, El Capitan Feature,
Hedifiecation of top portion of dam, inecrease
or decrease in cost to Contrattor, equivalent
extension of time.

Gentlenen:

Receipt is acknowledged of your letter dated Ostober 31,
1934 in reference to the medification of the top portion of the
El Cepitan Reservoir Dem required of you letter 5-119 dated
July 31, 19%4, and requesting that the engineer comply with that
por}t;g of Paregraph 1% of the centract specifications reading
as follows;

“If such changes result in an inerease or decrsase
of sost to the econtractor, the engineer will meke such
sdditions or deductions on account thereof ss he may
deem ressonable snd proper"

and

Asking what number of days will be construed by the engineer
as an "equivealent extension of time" because ¢f the sdditional
yard;godr-quircd in econstruecting the upper portion ef the dam as
modified, '

Dme eonsideration will be glven to all factors affectin
the increase or deerease in cost 10 the contractor because of
change required by letter 5-119 dated July 31, 1934, and such
appropride additions or deductions will be made therefor ss
may be deemed reasonsble and proper.

Peragraph 62 of the eontract specifications reads in part
as follows:

“General.~ Hydraulie fill, relled embankment and rosk
embankment shall be gonstrueted to the helights designated
and dimensions shown on the drawings or as directed
the engineer, and proper sllowance shall be made for
gettlement,"”
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lessrs. H.W.Rohl & T.E.Connolly -—2 11/20/34 5-139

An allowance of 1.5 of the height of the embankment was
made, which amounted to 3.5 feet for the maximum height of the

dam.

The modifications required by letter 5-119 dated July 31,
1934 were entirely independent of the allowance for settlement.

Before an extension of time may be considered, a request
therefor must be made by the eontractor. MNoreover, Paragraph 11
Of the contract specifications requires that an application for
an extension of tlme "shall be accompanied by the formal consent
of the sureties*.

It is understood thal you do not wish your letter of October
S1, 1934 to be construed as an application for extension of time
and thet you have not made such application.

1 am unable to reply t0 the first paragraph of your letter
of October 31, 1954, reading as follows:

"Your estimate itemization as set forth in your
letter 5-136 does not seem Lo conform to the contract
requirement.,*

because of the lack of speecific statements and/or objections.
Very truly yours,

Fred D, Fyle
Hydraulie Engineer.

Fop/t



Degsabur 10, 1934

EENORANDUN

Subjeet: San Djege Piver Froject, 5% Cepiten Faature,
He ¥o TORl & Te 5, Comnolly Contragt, Bedification
. of top portion of dam. Change Grasr No. S.

In view of the statements contained in the Hydraulie
Imgineer's Iatter end rocommendeiion to the Covmell, dsted
July 18, 1934 in reference %o the modificstion of the top of
53 Capitam Peservely Lam snd of Nesejution Ne. 61938 adepted
by the Council #n July 30, 1954, it is deemed proper 1o sonsider
letter 5-119 dated July 31, 1934 to H. #. Pohl & T. X. Conmolly
ordering them Lo sonstrued the top pertion of the 71 Cepitmm
Resorvolr Dam in ecoordspes with drawing #i~501 and the
Counelli’s Neweluilon as Change Order lies 3, within the mesming
of the spasifiesiiums,

Fred De Pyle
ydraullc ingineer

yor/f



Degember 11, 1934

MEBMORANDU N

Subjeet: San Diego River Project, &l Capitan Feature,
Medification of top portion of dam (Change
Order No. 3) Effect of the Changes.

Under date of July 21, 1934, letter S~119, H., W. Rohl &
T. E. Connolly, Contractors for the comstruction of the
£l Capitan Reserveir Dam, Spillway and Outlet Works were
directed to construct E1 Capitsn Dam above elevation 700
in aceordance with drawing wWD-501.

This action resulted in a number of changes, a portion
of which tended to increase, and a portion to decremse the
¢ost L0 the Contractor.

Due consideration having been given to the effect of all
of the above changes on the cost to the Contractor of the
various portions of the work as changed, it is deemed reasonable
and proper that the increases and decreases balance, except that
the Contractors' cost was increased 25¢ per cublc yard for the
14,500 cuble yards additional rock required, amounting to
§5,626.00, which amount will be included in the next estimate,

¥red D, W"
Hydraulic Engineer

FDR/L
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ROCK QUARRY

The City had applied for and received from the United
States Uepartment of the Interior a temporaty permit for
publie lands below the El Capitan damsite for uee as a
quarry site, or asites.

Contractors H, W, Rohl and T, E, Conuolly however opened
their own quarry on the north side of the San Diego River
about a quarter of a mile downstream from the dam, and outside
the lands obtained from the Govermment by the City for gquarry

sites,
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November 14, 193¢

Messrs., H. W. Hohl and T. E. Connolly
4251 aAlhambra Avenme
Los Angeles, California.

Subject: Sen Ulego River frojeet, El Capitan
Reservoir Dam Feature, 5poil Bank
Over Borrow rPit "C*

Gentlemen:

In the constiruction of your hauling road lesding
from a point on your quarry road immedletely east of your
camp, upon and along the north abutment of the El Cepitan
Damsite at about elsvation 640, your attention is called
Lo the fact thet excavated materials ere being wasted
over the ares of borrow pit "C" as shown on drewing con-
teined in the contrset, WD~381.

Very truly yours,

H. N. Savage,
Hydrenlic Englneer

HNS/T
¢c H.W.Rohl & T.E.Connolly, &1 Cepitan Dem
Contractor's Resident Hepresentatlive

City's Resident &ngineer
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larch 30, 1933

dessra. H. W. ROhl & T. E. Connolly
Contractors El Capliten Dem

4351 Alhambra Avenue

Los Angeles, Californla.

Subject: Sen Yjegoe River Froject, E£1 Capiten
Feature, Hydreulliec Fill HMeterial,
Borrow +its.

Gentlemen:

In complisnce with your written request dated March 29,
1933, enclosed ere prints of City of San Diego's drewing
WD-351, sheets 2 and 3, showing borrow pits for hydraulie
£il1l meterliel for El1 Cepiten Dam.

Very truly yours,

H, N. Savege
Hydreulic Ingineer.

HW/f
Enel.
WD~-351, Sheets £ and 3

¢ H.W.Rohl & T-E.Cmﬂ.ly
El Capiten Dam .
Contractor's Resident Hepresentatlve
City's Resident Ingineer
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He Wo ROHL & T. E, CONNOLLY
Contractore
4351 Alhembre Ave., LOs Angeles

Eereh 30, 1933

Mr. H. No Sevage, Hydreaulic Engineer,
City of San Diego, Cellfornia.

Dear 5ir:

In order thet we may plen our hydreaulic fill opere-
tions we respectfully request that we be furnished coples
of the lerger scale drawings of the borrow pit areas "a",
"b* end “e*, designeted on drawing -~ File Ko, £435- DR~
Wolde 351 aecompnnying the contract speciflcations for il
Capitan Reserveir Dam, Spillway and Outlet Works,

Very truly yours,
H.,W.00hl & T-E'Gennﬁlly

Byi.  Hs W. ROHL (Jlensture)
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April 14, 1933

lesarse. H. Wa ROhY & T. E. Cﬁnnolly
Contrectors il Capitsn Dam

4351 Alhembre Avenue

Los Angeles, Celifornia.

Subject: San Djego River Froject, El Capliten
Feature, borrow pit “A", interference
with Lounty roed. :

Gentlemen:

inclosed is copy of letter from lr. Thomes Whelen,
Digtrict sttoreny County of Samn Liego, to the City Counell
and to the Centreector for El Capiten reserveoir dam, in
reference to the interference by the Contrsctor's opersilons
in borrow pit "A* with the County roed, without taxing
proper preceutions for protection of the public.

Your sttention is invited to contrect specifications
paraaraph "32. ROADS AND FENCESe= o« o o o o Roads a\le:&et to
interference from the work covered by this contiract shall be
kept OpPBlle o o o o o™

Also to contract specificetions persgreph "39. COMFLIAKCL
WITH LAWS.~ The Contrector shell econduct the work in compii-~
ance with all lews and reguletions of the United States, end
of the Stete of Celifornis, ordinences of the Lounty of Jan
Diego end ordinances of the “ity of San Diego, limiting or
controliing the work in eny menner.*

From which it appears thet you ere responsible for meking
adeguate provisions at your own expense for theprotection of
the traveling pubtlic on the:reach of public highway above the
confluence of Chocolate Creeikx with the Sen Diego Rlver; and

Thet you sre elso responsible for sny damages which Lay
result to any forsons or property due t0 your asctions or neg-
ligence affectiing the comditlon of the Lounty rosd thru and
around borrow pit "A" vieinity of mouth of Chocolate Creek.

Very truly yours,

H. N. Savage
HNS/p Hyédreulle Engineer
¢¢ Heve.Rohl & T.E.Connolly
El Caplitan Dam
¢contrector's Resident Representative
City's fesident Lngineer
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THONAS WHELAN
District Attorney

COUNTY OF SaN DIEGO, Sen Diege, Californis.
April 7, 1933

The Honorsble City Council of the
Clty of Sen LDiego

%, H. Rohl end 7, E, Connolily, contrectors
of El Cepiten Dem

San Yiego, Cealifornie

Re: Road from E1 donte Yark to Fine Hills, known as kagle Feak
Road, and also shown on the County hoed Mep as E-~I

Gentlemen;

It has been reported to the Doard of Supervisors and to this
office by the road superintendent of the Third Road District
thet the read running from £1 lMonte ¥Fark to Fine Hills, known
as the Lagle Feek Road, and also shown on the county road mep
és E~I, has been undermined in severel places where the
Chocolete Creek comes into the Sen Diego River.

It is our information that the damege to this road has been
done by the contrsctors working on the E1 Ceplten Dame It is
also our information thet the contrsetors heve consiructed
temporary detours at verious times during the progress of the
work, but that these detours have not been put back fer enough,
and that every few weeks the detours are undermined by the
steam shovel operstors digging into the banks.

This condi.ion hes caused grest inconvenience to the people who
live sbove the il Capitan Dem, end whose only outlet is over
this rosd. 7There is also a very dengerous condition where the
detour is, at the present, used, where it intersects with the
rosd used by the contrectors at Chocolate Creek. This is
ceused by a blind turn in the coniractors' rosd around which
two lines of trucks working on the contrect job travel at a

high rate of speed.

The egontrectors working on this job have not teken proper pre~
ceutions to protect the traveling public on this rosd, and have
falled to even put up warning signs at the dengerous locetions
on the roed.

8ince the county road has been destroyed by the Lity of Sen
Diego or the contrectors working under them, without meking
adgquate provisions for the protection of the traveling publie,
we belleve thet eny demage which mey result to any persons from
this dangerous condition ie the responsibillty of the eity, and
the purpose of writing this letter to the City Counecll and to
the contractors 1s 10 notify you thet in the event of eny damage
to any persons by reeson of sny dengerous condition of this high-
way, you will be held responsible for the seme.
Very truly yours,

THOKAS WHELAN, District Attorney

BIK:EP By E. 1. KENDALL, Deputy,

——
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February 27, 1934

Gontractors El Capitan Dem
4351 Alhambra Avenue
Los Angelez, California

Subject: San Diego River Project,
El Capiten Feature, excavation
vieinity of spillway and dam

Gentlemen;

The borrowing by you of any material from the
south side of the spillway extension of the El Capitean
reservoir dam westerly of the north end of the down-
stream toe wall in the vicinity of coordinates N 3920
E 4370, is disapproved of, and shall be discontinued
at once.

Very truly yours,

H. N. Savage
Hydreulic Engineer

FDR/p

)

)
D]

6



3~7=35 837
eopy/p

August 4, 1934

From ¢t Resident Engineer
Te ¢ Hydraulie &ngineer
Subjeet ¢ San Diego Hsiver Project, 51 Capitan Feature

Hydraulie fill, borrow pit material remaining

. de During the period July 30 to August 3, 1934 stadia sure
veys were made of areas in El Capitan reservoir basin considered
possible borrow pit areas., The result of these surveys and assumed
depths are tabulated.

Borrow pit materigl remaining
rit Area Assumed Cuble Agsumed Cubie
Aeres Depth yards fepth yards
A 2243 5 M 3 M"
An 9.6 4 62,000 3 47,000
B 1549 5 © 128,000 3 779000
c - 68,000 68,000 +
D 6.0 4 39,000 3 29,000
B 24,2 4 156,000 3 117,000
¥ 2043 3 98,000 28 82,000
K 3.2 4 21,000 3 16,000
L 11,5 4 742000 3 222000
Totals 646,000 491,000
x Sandy material not considered in totals

81,000 cubie yards per drawing WD=35l=3 less 13,000 cuble
yards placed in dam from area of spillway extension

Olive orchard and south toward pit D
Chogolate Creek, west side area
North of South ferk, Lacsppa's field

b

Harold Vood
m/p Resident Sngineer
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September 13, 1933

From ¢ Hesident Engineer
To 3 Hydraulie Bngineer
Subject s Ban Diego River Project, #1 Capitan Feature

Hydraulic fill material remaining available

1. ¢he following facts relative to hydraulic f£ill material
remaining available for use in the hydraulic £ill portion of £l
Capitan dam are here presented:

a Uriginal}y available ncmntn%ng
Location per drawing WDe351 .*a;;g 1€
cubi¢ yards

Borrow pit A 850,000 20,000
AR . B 6,000 2%6,000
" " 9 1,000 1,000
liortheast off dam - 50,000
lorth of Hohl's camp - 30,000
North of City's camp e 0,000 +
South of Chocolate Ureek road - o
1,147,000 517,000

2+ The average hoight of the hydraulic f£ill portion of the
dam is about elevation 666+ Capacity curve indicates a correspond=
ing volume of 1,165,000 cubie yardsj actually to build to this
elevation has required 1,133,000 cubic yards,indicating the anti-
cipated quantities overran the actual quantities by 32,000 cubie

yards,or 2.8 per cent,

Capaeity curve indicates a volume of 1,690,000 eubic yards
at elevation 750. Applying this same overrun percentage of 2.8
per ecuta there would be required an estimated total of about

1,643,000 cubic yards to elevation 750,

1,133,000 cubic yards have been plaged, leaving about 510,000
cubie yards to place.

Hareld Wood
Hesident Engineer

wi/p
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July 9, 1932
From ! Resident Zngineer
To ¢ Hydraulie Engineer
Subject ¢ San Diego River Project, Kl Capitan Feature

Bxcavation for puddle core and for core wall

1, On July 9, 1932 Ben ¥, Wells, superintendent for the
contractor on the H1 Capitan dam, requested that stakes be set
for the puddle core and for the core wall,

2, MNr, Wells requested that a trench 36 feet wide be
staked in the puddle core excavation, This trench to be 10
feet deep, The core wall trench or main cutoff trench to be
6 feet wide and extending below the bottom of the 36-foot trench.

3+ The 36~foot trench to be excavated just across the
river bed., The side slopes of this trench should be 1 on 1 making
a top width of %6 feet, A 20~foot berm should be along and adjag=
ent to the downstream side of the core wall trench, for space for
:por:;ing the dragline for making the excavation of the core wall
rencn.

4 The puddle core excavation is being carried down %o
decomposed granite with a 50-foot width downstream from the axis
and a 100-foot width upstream from the axis. The upstream and
downstream side slopes of this excavation are 1 on 1-1/2,

5« The survey Euty will set stakes for the puddle core
and core wall excavation in accordance with this letter.

6, The trench in the bottom of the puddle core excavation
will be omitted on each abutment or above about elevation 565
and only the 6~foot core wall trench will be carried down,

7. The sketch shows a crosa section of the puddle core
and core wall excavations below elevation 565, that are hereby
recommended, ’

Harold Vood
Resident Engineer

mi/p
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lakenside, California
September 29, 1932

From t Resident Engineer

To ¢ Hydraulie Engineer
Subject ¢ San Diego River Project, 21 Capitan Feature

Core wall = copper water stop

l. On September 27, 1932, a letter was written on the
above. On September 29, 1932 after a conference with Mr,
Savage it was decided to use a more simple form of water stop
Ehau that recommended by me for the core wall of the &) Capitan
8l «

2. It 1s recommended that the water stop for the core
Wwall be annealed copper sheets of 20-geuge as specified and
12 inches wide, For the horizontal construction joints the
copperrsheets should be set in a vertical plane with 6 inches
imbedded in the conerete on either side of the construction
Joint, For the vertical contraction joints the copper sheets
should be formed into a section like a "Z" with two right
angles and each leg 4 inches, This stop to be set into the
conerete with the %wo outer edges set in the concrete either
side of the joint and with the central portion erossing the
contraction joint,

3+ The contractor should be netified what copper to
order as soon as possible as most of this copper requires
three weeks for shipping.

Harold Vood
Resident Zngineger
AFE 0 ¥ Savage 10/3/32
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Cegtober 3' 1933

lir, Zdward Hyatt

State Engineer

401 FPublic¢ Works Building
Sacramento, California

Subject: ©OSan Diego River Projeect, #1 Capitan Feature
Application 8«7, core wall sxcavation

Dear Mr, Hyatt:

State Geologist Chester Marliave and Senior Bngineer of Pam
Inspection Gerald MeKinlay, inspected the City of “an Diego's El
Capitan reservoir dam trench excavation for core wall foundation
between coordinates N 3470 and N 3770 on October 3, 1932.

The following additional excavation requirements were brought
by them to the attention of Hesident Zngineer Harold Vood: |

1. Deepening the ripght or north end of the core wall excava
tion in an endeavor to encounter harder decomposed rock north of
coordinate ¥ 3630,

2s Additional excavation of two or three feet in the lowest
part of the trench as now excavated (about mid streambed) using as
small amount of powder for shooting as practicable between co=
ordinates 3630 and 3510..

3. Additional excavation in the left or south end of the core
wall trench as now excavated between coordinates N 3510 and N 3470,

4, The boulder on the upstream side of the trench 1101n1t{£ao*
ordinate ¥ 3660 to bve removed, An attempt made to concentrate the
water entering the trench into two or more 2" diameter riser pipes,
or

1
|
J

5+ Provide a concrete sump and shaft upstream and outside of
the core wall, Disposition of water entering the trench at co=
ordinate I 3660 to be provided for before econereting is commenced,

6. A general cleaning up of the entire length of the trench
floor after required additfoml exgavation is accomplished,

State Engineer Hdward Hyatt will be notified, also his Los
Angeles office upon the completion of the above outlined additional
excavation work in order that official inspection may be made by
the “tate “ngineer's assistants before any concrete placement is
undertaken in the core wall trench.

Very truly yours,

/ H, ¥, 3:‘. @y
ﬂ 3 3
Eﬁ a:t 4 " Hydraulie gnctultr-

Senior “ngineer of Vam Inspection, Los Angeles, Californis
Resident Engineer



2e14=35 843
eopy/p

Lakeside, California
Oetober 10, 1932

From 3 Resident Engineer
To t Hydrauliec Engineer

Subject t. San Diego River Project, El Capitan Feature
Core wall

‘le The first concrete was placed in the core wall of the
El Capitan dam on October 7, 1932, The concrete placing began
at 12:35 P,M, and continued to 3300 A.¥, Ostober g. 1932« The
congrete placed extended from NN 3480 to ¥ 3649 and to elevation
510, There were 3 batches of grout composed of 5 sacks cement
and 1040 pounds of sand used at each end of the trench to start
the oonoreting. The grout was broomed over the bottom and
splashed about 2 feet up the sides of the trench.

2, The concrete was mixed in the following proportions:

Cement 7 sacks; water 36 gallons average;
1 1/2" rock 1220f3 3/4" rock 1030f; and
sand 13705

3« Copper water stops consisting of 12 inch width of 20
gauge annealed copper were placed completely around the conerete
placed, The vertical stops were bent to form a "Z" and were
placed in the two end bulkheads with their lower ends 12 inches
above the foundation to prevent galvanie action,

4, Grout heles will be drilled thru the gonerete of the
first conetete placed., The holes will be in two rows, one up=
etream 2 feet from the axis (center line of the core wall), and
one downstream 1 foot from the axis, The holes in each row will
be in general 10 feet apart and staggered with the holes in the
other rTow, At 6 places special spacing of the grout holes will
be required to insure penetration at places in the foundation
roek that seem to be conecentrating the flow of water, The holes

will be 25 feet deep into the rock.

5. 2=inch steel grout pipes will be caulked and uted
into the drill holes, The grout hipes will be extended to the
dowmstrean side of the unformed portion of the core wall and

capped until grouted,

6, Conereting of the core wall over the conerete alre
laged may preceed placement of concrete in the portions of the
rench not yet approved by the State Inspector,

« FPlane for the concreting of the core wall are here out-
l1ined, The last or upper 6 feet of the unformed portion of the
core wall will be congreted only after the steel columns are set,
The steel columns will rest on the conerete of the previous laces~
ment., The vertical 7/8" steel bars will be set 35 inches 1a¥¢
the top of this upper unformed section of core wall concrete,
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-2.

The horizontal steel bars will be set above the construction
Joint at the top of the upper unformed concrete. There will be
one bar on each side 30 inches below the joint for spacing the
vertical steel bars. The elevation of the top of the unformed
core wall will be stepped in increments of 1 foot in order to
accomodate the copper water stop in the horizontal construction
Joint passing thru the lattice bars of the columns.

8s All vertical contraction joints will be spaced not
further than 80 feet apart. Bach vertical contraction joint
will be provided with a copper water stop formed to a "Z" section,
The horizontal construction joints will be spaced as frequently
as necessary to provide for O hours of concrete placing.

9« OUn top of the unformed core wall conerete forms § feet
in width and wade into panels will be set with their bottoms
5 feet apart and their tops 18 inches apart, This will form a
fillet on either wide of the wall, The 5 foot width of panel
forms used on the toe walls will be available for the core wall,

104 It is recommended that the details of the construftion
of the gcore wall as herein outlined be approved for gonstruction,

Harold Wood '
Resident Engineer
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October 13, 1932
From $ Hydraulic Zngineer
To 3 Resident Engineerx
Subject ¢ San Diego River FProject, EZl Capitan Feature

Copper water stop

1, The comtract specifications for the Z1 Capitan
reservoir dam, spillway and outlet works provide under
peragreph 84 and schedule item 46 for copper water stops
at vertical contraction joints or horizontal construction
joints, as shown on the drawings or as directed by the
engineer, lio location or types of copper water stop are
shown on the drawings.

2, It is deemed proper that for the horizontal con~
struction joints in the core wall, copper sheets 12 inches
wide be set in a vertical plane with 6 inches imbedded in
the concrete on each side of the construction jointj and

3+ That for the vertical gontraction joints in the
core vall: copper sheets 12 inches wide formed with a
2eingh "V® set in the contraction joint and two 4~inch
legs, imbedded in the concrete, one on each side of the
contraction joint; and

4, That the distance between vertical contraction
joints in the formed portion of the wall shall not exceed

27 feet,

He Ne Savage

FOP/p
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From
To
Subject

: Hydraulic Engineer
¢ Resident Zngineer

Oetover 18, 1932

¢ E1 Capitan Feature, Core Wall spacing

Contraction joints

You have recommended that the vertical contraction

joints in the El Capitan reservoir dam core wall spacing

may be increased to 32 feet to comply in the major way

deemed proper with the contractor's request for multiple

of 8 foot reinforced steel columns,

The above recommendation is concurred in.

HNS/f

H. T, Savage
Hydraulie ineer
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November 21, 1932

Hessrs. H. W. Rohl end T, L. Connolly
4351 Alhambre Avenue
Los Angeles, California.

Subject: Sen Diego River Frojeot, £1 Cepiten
Peature, Core Wall.

Gent lemen :

It is deemed necessary snd required to construct the
top of the lowest reach of core waell of the El1 Capitan Dam
across the velley floor 10 at least elevetion 570 with
necessary provisions for carrying it to a higher elesvation
if further consideration shows the necessity for so doing.

Very truly yours,

Fred D. Fyle,
Aeting Hydrasulie¢ Engineer.

FDE/T

cec H.W.Rohl & T.E.Connolly El Cepiten Dam
Contractor's Resident Nepresentative El Capitan Dem
Hydreulic Engineer, Washlngten, D.C.
City's Resident Engineer
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Degember 8, 1932

From $ EBnglneer Fred D, Pyle

To . ¢ Hydraulie Engineer

Subject ¢ San Diego River Project, El Capitan Feature
Core wall

1. In answer to the contractor's inquiry as to height of
gonerete core wall agross the base of the El Capitan Dam, it was
deemed proper to indicate in letter of November 21, 1932 to
He Wy Rohl and T, £, Connolly thats

"It is deemed necessary and regquired to construct the
top of the lowest reach of core wall of the &1 Capitan
Dam across the valley floor to at least elevation 570
with negessary provisions for carrying it to a higher
elevation if further consideration shows the necessity
for so doing,"

2+ Paragraph 14 of Resident “ngineer's report of November 23,
1932, reads as follows:

“iir, McKinlay stated that he would favor the termina-

tion of the central portion of the core wall at ele~

vation 547 or at top of the present steel columns,
He gave as his reasons for this, the following:

“(1) The core wall will interfere with proper segre=
gation of materials in the puddle core.

"(2) The core wall presents a hazard in case of flood
ring this winter,

“(3) The stripping method proposed by the contractor
presents an extreme haszard to the wall if built highe
er because of rock striking the wall from blasting,*”

3¢ Jr, MeKinlay stated to me on December 1, 1932 that the
State had no objections if the core wall acress the base of the \
dam terminated at the top of the present 24~foot steel golumns, as
the “tate's engineers beiieve that to have the wall higher wnid.
serve no good purpose and would be in the way of the proper plage
ing and sorting of the hydraulic core.

4,  Mr, T, B, Connolly inquired Degember 7, 1932 as to the
fimal decision in reference to hufht_ of congrete core walle He
is anxious to start the hydraulic £ill about January 1, 1933 and
wishes to know definitely about the contemplated height of core
wall a8 it will have a bearing on his method of work, If the
wall is to be gonatrusted only %o the top of the present reins
foreing stesl about elevation 550, it q: ” gons tructed sasily
using a dragline with extension boom, but if the wall is to be
constructed to elevation 570 or higher a oableway may be required,
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5« lr, McKinlay peinted out that the hydraulic core in
the vicinity of the conerete core wall will be plastic and behave
as a liquid and because of its specific gravity and height will
always exert a pressure to prevent water following along or around
the core wall at least 150% in excess of greatest possible water
pressure.

6o His conclusions appear proper and thewe appears to be
no requirement for the wall to go higher across the base of the
dam than elevation about 550,

Fred D, Pyle
Engineer

¥DR/p
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Jenuvery 9, 1933

Mesers. H., W. Rohl and T. L. Conneolly
Contractors £l Cepiten Dam

4351 Alhembrea Avenue

Los Angeles, Californis.

Subject: San Diego River Project,

El Cepiten Feasture, concreie core

wall, defective concrete.

Gentlemen:

Exemination discloses thet a portion of the
concrete placed in the core wall foundation at co-
corinate about N 3780 of the El Cepiten reservoir
dam, is defective becsuse of voids.

Your ettention is celled to peragraph 30 of
the contraect specificestions.

Flesse remove such poriion of this work as
Resident ingineer Herold Wood mey direct.

Respectfully,

Hl "t Sﬁ"lﬂ‘.
Hydraulie Engineer.

HNS/p
¢c H.W.Rohl and 7,.5.Connolly
El Capiten Dam
Contrsctor's Resident Representetive
City's Resident Engineer
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March 16, 1933

lessrs. H. W. Rohl & T, E. connozly
Contractors %1 Capltsn Dam

4351 Alhembra Avenue

Los Angeles, California.

Subjeet: San Diego River Project,
E1l capiten Feature
Core wall, concrete

Gentlemen:

Exeminetion discloses thet a portion of the
gonerete pleced in the core wall between ordinates
sbout N 3288 end N 3320 end between elevations
594 and 599 snd also between ordinates N 3308 and
N 3304 end elevetions 588 to 591 of the El Capiten
reserveir dem, is defective beceuse of voids.

Your asttention is celled to paragraph 30 of
the conirasct specificaions.

Plesse remove such portions of this work as
are defective as above outlined.

Very truly yours,

Ht NQ 3"‘3"
Hydrsulic Ingineer.

HW/p
¢¢ H.".Rohl & T.HE.Connolly
E1 Cepiten Dem
contrector's fesident Representalive
City's Reslident Englneer
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March 18, 1938

From ¢ Hydreulic Ingineer
1o ¢ Resident Engineer

Subject: Sen Diego River Froject, El Capiten Feature
Core weall, mesonry forming.

In response to importunikg by the contractorts attorney,
John M. Martin, for en inspection by the State's Senior
Engineer of Dam Inspection of the excavated trench for core
wall up the left ebutment of £l Cepitan Dem, I succeeded in
contecting lir. Gerald HeKinlsy by telephone and he authorized
me Lo approve for him the concrete forming in a 40~foot
resch up the left abutment of the dam.

Assuming that the ¢ontractors might want to stert the
concrete forming the first thing this morning, I telephoned
to the contractors' office late yesterdey evening and
lire Frank Lee assured me he would communicate the suthority
for forming the concrets to you in order that you might
notify the contractors end/or his suthorized superintendent
last n!.sht.-

He. N. Savsge

HNS/p



4/80/58 o |
iy’ 853

March 29, 19383

Messrs. H. W. ROhl & T, Z. Connolly
Contractors E1 Capiten Dam

4381 Alhembra Avenue

Los Angeles, Californie.

Subject: San Diego River Project, El Capitan
Festure, Core wall - progress.

Gentlemen:

Your ettention is invited to the fsct that the excava-
tion for end concreting of core well is not progressing setis-
fectorily et El Capiten reservoir dam. Portions of the
foundation to be excavated are now below the elevation of the
summit pool.

Excavation for and goncreting of core wall with necessery
drill holes and grouting of foundation shell et all times be
kept advenced in eleveation well sbhove the summit pool elevation,

In secordence with contract specifications peregraph 63
on hydreulic fill, especially that portion reading: "All opera-
tions shall be subject at all times to the aspprovel of the
Engineer® you sre hereby directed to conduet your work in such
manner thai the excavetion for and concreting of core well shall
at e2ll times be kept sdvanced in elevetion above the surface
elevation of the summit pool.

Unless the progress of the core well grout holes and grout~
ing 1s meinteined st all times well ebove the elevation of the
summit pool it will be necessery to stop the hydrsulie £ill
operstions until the core well grout holes emnd grouting are
advenced well sbove the elevetion of the summit pool.

Very truly yours,

8- N 3_“' .D.
Hydraulie ineer
Hi/p
¢c H.W.ROhl & T.E.Connolly
El Capitan Dem '
Contractor's Resident Representative
City's Hesident Engineer.
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July 21, 1933

3-29

liessrs. H. W, Kohl & T. Ee Connolly
Contractors El Capiten Dam
4351 Alhembra Avenue
Los Angeles, Celifornia.
Subject: Sen Diego River Project,

El Cepitan Feature,

Concrete, wetting
Gentlemen:

Your compliance with that portion of paragreph

87 of the contract specificetions for El Cepitan
Reservoir Yam, Spillway end OQutlet Works requiring
that concrete be kept moist for et least two weeks
or until covered, is requested.

Very truly yours,

H. N. Sevage
Hydreulic Engineer.

HNS/p
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May 16, 1938

From ¢ Hydrauliec Fill Engineer
To 1 Hydraulic Engineer
Subj ect ¢ Thin core walls in earth dams,

Thirty or more years dealing with dams and dam construction
leads me to believe that the utility of thin core walls in earth
deme is questionables Personal observation of failure of a low
(about 50 feet) dam with thin core wall (about 12 inches thick)
built for the City of Colorado Springs, Lelorado, in 1900 or
thereabouts, showed that the water seeping through the upsiream
enbankment and coming in contact with the core wall followed
laterally along the core wall to a point where rupture of the
wall had ogcurred, and the escaping of this accumulated water
under more or less head sluiced away part of the downstream em=
bankment causing complete failure of about ome third of the north
portion of the dam,

In repairing the dam it was necessary to cut away a portion
of the remaining embankment to a point beyond whers the embanke-
ment had been affected by the failures, In cutting a this
embankment the core wall was exposed for several feet (15 or 20)
and was found broken and distorted in many places.

¥hen ¥re Je« Ds Schuyler designed the lLos Reys dam, one of
the 5 days he designed for the Mexican Light and Power Company
of Mexice City, DeFs and constructed by my brother Gs L. Albert
and myself about 1906 or 1907, a core wall of some nature was
deemed necessary. Owing to the inaccessibility of this site, it
was thought that a wood diaphragm built of 2x12 planking in three
layers forming a laminated structure 6 inches thick, would meet
the requirements,

Shortly after the dam was put in service, a leak developed
along the outlet culvert and considerable material was wash

avway before the reservoir could be emptied,

In Making repairs it was found that water seeping through
the upstream embankment collected at the core wall or diaphragm
and followed along the core wall to the lowest point which was
at the interseetion of the wall and outlet culvert where the
planking or woed diaphr had been distorted by settiement of
earth embankments sufficiently to allow escape of water which
followed along the outlet culvert and caused the failure,

In uxgosins the core wall for some distance both sides of
the culvert when making repairs, it was found that the drag or
settlement of the earth embankment had distorted and crushed the
planking to such an extent as to render it useless, To the best
of my recollection this dam was around 60 feet in height and
glopes of 1 to 3 upstream and 1 to 2 downstream, The repair was
succesaful and very likely the dam is in service teday, :

The only earth dam of any considerable height that I know of
naving & core wall extending %o full height of the dam is the
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Priest dam on the lHetch Hetochy aqueduct designed by M, M,
O'Shaughnessy C.B. A description of this core wall is given in
the May issue of Civil Engineering.

This dam was comstructed by W, A, Kramer, contragtor, with
whom I was associated, This core wall was much more massive
than the core wall proposed for El Capitan by the late John #,
Freeman and being articulated considerable distortion could take
place without rupture. In defiance of every precaution this.
articulating core wall was continuously moving and getting out
of shape during the course of construction, Within a few months
after completion of the dam the earth settled and pulled away
from the core wall, leaving large cracks almost the entire length
of the ¢rest of the dam, Just what the condition of the core
wall is in the lower reaches of the dam is more or less of a
gonjecture.

With reverence and greatest respect for the late John Re
Freeman, I am firm in my belief that Mr, Freeman would only have
insisted that the ocore wall extend to the full height of the El
Capitan dam after an exhaustive investigation and study had proved
that no material was available within reasonable cost for making
an impervious clay core. Although I find nothing in Mr, Freeman's
report to the City of “an Diego en E) Capitan dam which jJustifies
the above assumption, I distinetly remember that some 10 or more
years ago, when assisting Mr, Freeman in his preliminary investi~
gations at 51 Capitan damsite, when speaking with him about a
thin core wall in El Capitan 5nm he expressed himself in about
the following manner,

"Fe do not know definitely at this time what may be
required in order that an unquestionable safe dam be
constructed here, and until we are sure that all cone-
ditions are favorable for constructing a dam of such
extreme height, we will leave the core waldl as pro=
posed and os:iblx*tho cost involved of the core wall
may be used to better advantage later on,"

I am informed that a dam built by the U, 5. Heclamation Sefve
ice in Puerto iiice back in about 1912, was designed with a thin
congrete core wall to full dam height, and that during construct-
ion the core wall failed causing a great amount of trouble and the
dam was successfully completed without core walls

In view of past experience and observations, I am of the
opinion that the use of thin core walls extending to full height
of earth dams, either rolled or hydraulie fill, are gquestionable
and are not to be relied upon as insurance against leakage, but
that they do cause, when ruptured, a concentration of seepage
water to the point of rupture which causes piping or washing out
of material whieh leads to failure of the dam,

D, W, Albert
DWA/p Hydraulie Fill Engineer
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H.¥.ROHL & T.E.CONNOLLY
contractors
El Capitan Dam
via Lakeside, California

May 21, 1934.

City Couneil,
City of San Diego,
S5an Diego, California.

Gentlemen:

We have just been advised that the
Hydraullec Engineer's Order eliminating the reinforced
eoncrete core wall from the E1 Capitan Dam was made
without authority or approvel of the City Couneil.

In order that the contiractor may
proceed with the construction of the Dam, we respect-
fully request the City Council to at once approve the
Hydraullec Engineer's Order eliuminsting the reinforced

concretie core wall.

Will you kindly at once advise us in
writing as t0 your setion in this matter.

Very truly yours,

H, W. ROHL & T. E. CONNOLLY

BY X _Es CONNOLLY (Signature)

¢e H. N. 3avage
ce City Attorney



11/30/3%4 Ho8
copy /f |

June 4, 1954

TO THE HONORAELE, THE MAYOR AND COUNCIL
OF THE CITY OF SAN DIEGO, CALIFORNT A.

Subject: Jan Diego Niver Froject, El Capitan
Peature, lasonry reinforced core
wall elimination. Document lNo. 268204.

Gentlemen:

Your reference Locument No., 288204, being letter dated
May 21, 1934 from H. W. Rehl & T. E. Conmolly, Contractor
for the construction of the £l Cepitan Reservoir Dam, Spill-
way and Outlet Works, regerding slminstion of concrete core
walil from 51 Capitan Dam.

"Out of abundsnt caution", the original drawings of
El Capltan Reseérveir Dam showed a thin masonry rsinforced
;;nercte core wall extending up through the Dam to elevation
Ce

The State Inglnesr on [Decsmbar 23, 1932 granted permis~
sion to omit that portion of the ¢ore wall above alevation
659 across the base of the Dam and up the abutments as con-
trolled by eonditions disclosed as the work progressed,

The Contractor was notified not to build the core wall
sbove slevation 559 across the base of the dam and to build
it up the sbutments ss directed from time to time.

The Contractor followed the above instructions and has
now compleised the entire wall excepti for sn opening for a
eonstruction road abouil elevation 740.

Returned herewith is Document No. £88204.
Very respectfully,

He N Savage,
Hydraulic Engineer.

NS/
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July 30, 1934
From ¢ Resident Engineer
To ¢ Hydraulic Engineer
Subjeet ¢+ San Diego River Project, Bl Capitan Feature

Congrete core wall = absorption test on grout holes

1. On June 19, 1934 Assistant Deputy State Engineer W, H,
Holmes requested absorption test on the two grout holes at the
extreme south end of the congrete core wall at 51 Capitan Dam,

2¢ The following tabulation shows results of the test and
data on the holes,

Zercoliation Test
Grout Hole N 3003 & 5000 Grout Hole N 2997 E 5000
Depth in decomposed granite 23.8' Depth in decomposed granite 211!
Head in fest from tank to top Head in feet from tank to tep
of decomposed granite 43! of ddcomposed granite 31°'
Elevation bottom of hole 729 ~ HElevation bottom of hole 738
Da;: and T;; ﬂi.l tank Rate Dn;:n and To flni tank Rate
me and pipes er e and pipes er
_July _galloms  _hour = _Jwly . gallons  _hour_
2 - Bax 27 13 = 20
- 8 24 13 n§o PN 16
- 8:80 P 21 1 és 0 AM i2
- 8100 AM 27 16 8100 AM 12
: « 8300 AM g; ié 1000 :n ia (3
= 1330 H
6 - ga3o g 15 7 1/2 xg gnoo AX 12
7 = 7530 AM 24 i 1 51/2
7 - 9330 AX¥ 18 9 x

X Water appeared on downstream side of core wall

7-11 Ax 218

Abserption on July 6 on 12.4 Absorption on July 18 on 1049
lquag feet of do{enmud " square feet of decomposed

granite = 30 lons per hour granite = ,25 louns per hour
per squﬂ?uf“ per square tufu

Harold Vood
Resident Zngineer

;’:{g#ﬁ »Holmes
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June 6, 1932
From : Resident Engineer
To t Hydraulic Engineer
Subject ¢ San Diego River Project, Hl Capitan Feature

Outlet tunnel lining

1. A review of drawing VD«41l0 for the sutlet tunnel concrete
lining, %1 Capitan Dam, indicates certain practical conaiderations
which may have been overlooked when the design was drawn,

2 In driving any tunnel section it is almost impossible to
maintain any projection within the guncral line of the excavation,
This would be particularly irue of the regquired haunch for the
arch abutment shown on drawing WD»410 about 5 feet above the spring
line, 7The innermost projections of these haunches overhanga the
pide walls and is deemed impractical in dedomposed granite.

3+ Several hundref feet of the length of the outlet tunnel
will require permanent tiwbering. On June 4 Mrs T, Es Connolly
requested a drawing of this permanent timbering. The specifica«
tions, paragraph 101, requires a minimum of & hes of concrete
over the permanent timbering. The contractor is driving the tununel
with a top heading 12 feet high by 10 feet wide inside the square
set timbers., The subesbench below this heading will be shot to a
face and thus avoid excessive overbreakage. If this method is
carried out then the top of the tunnel would require a timbering of
5 segments resting on wall plates set somewhat above sgring lines
“hen the sub~bench is excavated then plumb posis will be set under
the wall plates,

4. In lLaying out the posiible permanent tisbering certain
modifications of tunnel concrete lining is deemed advisable. It ia
noted that the minimum of 6 inches suown on the drawing for the
side wall thickness is in confliet with the specifications, There
is 3 inches of concrete required over the steel. The steel re~
quires 1=3/4 inches leaving only l=1/4 inches between steel and
excavation line. Paragraph 72 of the specifications indicates the
use of at least rock passing 1-1/2 ineh ring for the concrete aggre-
gates The steel reinforcement is deemed to be not sufficiently
removed from the excavation to insure a satisfactory job of pouring
the side wall conorete even with smaller rock.

5¢ Iy is suggested that the thickness of the tunnel lining be
reduced from a maximum of 3 feet to a uniform thickness of 18 inches
for the top arch and that the side walls be increaned to 12 inghes
minimum thickness at spring lines making the section more nearly a
uniform thickness for the entire linings This would eliminate the
very weak section now existing in the side walle and would have a
more uniform sirength to resist the internal pressure to whigh
entrance end of the tunnel may be subjedted to during high water
while acting as a by-pass tunnels The area of concrete oross sege
tien would be the same.
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ggested section for tunnel
ested design for the
in mind your executed

timbered seetion for the Otay Reservoiresan Diego -Second lain Pipe

Line, drawing WD=184,

Haxold Wood
Resident Engineer

w/p

|
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| June 195, 1932
From 38 Resident Engineer
Te ¢ Hydraulic Engineer
Subject ¢ San Diego River FProject, #l Capitan Feature

Cutlet tunnel, concrete lining at plugs

1, Drawing WD=382 approved by the State Engineer shows the
outlet tunnel lining will be very materially increased in thick=
ness at the places where the tunnel plugs will be located.

2, Jeveral weeke ago a letter and drawing pertaining to the
location of the K1 Capitan outlet tower were forwarded to the
State Engineer,

3e Since the location of this outlet tower affects the loca=
tion of the outlet tunnel plugs, it is recommended that considera=
tion at this time be given to the outlet tower location and the
exact location of the outlet tunnel plugs be fixed.

4s It is further recogmended that the tunnel lining thickness
at these pluges be made 4 feet and that drill holes 10 feet in
length and spaced about 5 feet apart be drilled normal to the in=
side of the tunnel and out beyond the conerete plug and that 2-inch
steel grout pipes (Sghedule Item 40) be set into each of the holes
to extend thru the concrete of the tunnel lining for future grouting.

5« It is also recomsnded that each plug extend 15 feet along
the tunnel and that two keyways each 1 foot deep and 3 feet wide
be provided in the face of the tunnel lining, extending completely
around the tunnel, Grout pipes at intervals of about © feet should
extend from the downstream side of the future pluge with openings
at the back of each of these two keyways far future grouting. All
grout pipes should extend beyond the lining and into the tunnel
section a maximum of 2 inches and be provi with caps for tempore
ary and future closing, It is deemed that these two groups of pipe
¢aps projecting into the tunnel section will offer no material
obstruction to flow, The keyway recesses in the invert should be
temporarily concreted with a lean mix of conerete and given a one
inch troweled surface of rich mortar for protection during the use
of the tunnel for river diversion,

6s A .iud{ of the topography indicates the center of the oute-
let tower might be located a minimum of 55 feet west of the entrange
portal face and a minimum of 35 feet northerly from the center

line of the tunnel, This would place the upstream face of the up~
-t;zum plug at 56 feet from the entrance portal or tunnel station

0+50,

Harold Vood
B/p Resident Engineer



Hs Wo ROHL & T, E. CONNOLLY
CONTRACTORS

AFFIDAVIT::
July £1, 1932

This will certify that I, J.E.Nelson, have interviewed
all eitizens of San Diego who have mede application
for work on El Cepiten Dam project and have listed
themselves as having had tunnel experience. From

all applicants for this class of work, tunnel work,
only twelve have had experience encugh to justify

a tryout and it is my bellef thaet some of that

number will prove unqualified.

There is not gkilled tunnel men to be
had in the numbers required thet now live in
San Diego. '

Jo E. NELSON (Signature)
JeE.Nelson

Sworn end subscribed to before

me a Notary Fublic at Sen Diego,

Californla on this £lst day of July 1932
ature)

Notary Public
(SEAL)
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HoeW+.ROHL AND T.B5.CONNOLLY
CONTRACTORS

July 21, 1932

kr. HoN.Savage, Hydrsulic Englneer
San Diego,
Cel,

Dear sir:

Asknowledging your letter celling our attention
to the fact that the tunnel work was not proceeding at
e fast enough rate.

tiith the help of & few tunnel men who sre not
citizens of San Diego we heave endeavored t¢ meke a
tunnel crew of local men whe have not haed adequate
experience in this charescter of work:, The result has
not been reassonebly successful.

For the past few days Nre.J.E.Nelson has
interviewed every men who had listed himself to us
es having tunnel experience. The list hes been exheusted
and but twelve men obtained. MNr. Nelson's affidavit
is enclosed. We must have more men and skilled men
and they will have to be gotten from without San Diege.

Qur c¢ontract, Section 28, provides,"none but
skilled foremen end workmen shall be employed on work
requiring speeial qualificetions". Seetion 16 provides
"i{if the contractor, on esccount of conditions developing
during the progress of the work, finds it imprectical
to comply strictly with these specifications and
applies in writing for a modificetion of the requirements
or method of work, such chsnge may be euthorized by
the engineer if not detrimentel to the work and if
without additionel cost to the City of San Diego”.

Under and by virtue of the above eontract
provisions we epply herewith for a medificstion of the
eitizenship vision or requirement insofer ss 1t
pertaine to tunnel men. We desire to get skilled
tunnel men from whatever sourcse they mey be obtaeined.

Yours very tml’.
He.W.Rohl & T.Eocmlly.

Te Bs CONNOLLY (Signeture)
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July 23, 1932

Messrs. H., W. fohl end T. E, Comnolly
Centractors, L1 Cepliten Dam,

4351 Alhambras Avenue,

Los Angeles, California.

Subject: Sen Diego River Froject, £1 Capiten
Reservoir Deam, Spillway and Outlet Works,
Contract construction.

Gentlemen:

Receipt ies acknowledged of your letter dated July 21,
1932, advising of your inability to0 secure a sufficient
number of guslified tunnel men whe ere citizens of San Diego
end reguesting authorization to obtain guelified tunnel men
who are net citizens of San Liego, for the constructiion of the
El Capiton Dem.

Recognizing the obvious requirement for expeditiously
driving end lining the sbout 25-foot dlameter by about 1200~
foot long by-pass tunnel feature of your contract to instell
the El Caplten Reservoir Dam, Spillway end Outlet “orks,

I shell teke pleasure in cooperating in every proper way with
the requirements of the job for competent tumnel men.

in order to secure in advence the fullest legel protection
alike for the contractor end the requirementz of the specifica-
tions, it is respectfully suggested that you advertise in one
each of the loea{ morning end evening papers for epplications
from qualified tunnel men.

Feiling then to secure the spplications for the requisite
nunber of gualified tunnel men, I will endeavor to further your
request for esuthority for employment of quslified tunnsl men
not available in Sen Diego up through officlal chennels.,

Respectfully,

\ He Ns savai;.
Hydreulic sngineer.

HNS/p .

¢c John M. Martin
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August 15, 192z

H, W. Rohl emd T E., Connolly
Contractors &1 Cepitan Dem
4361 Albembra Avenue

Los Angeles, Callfernize.

Subjeet: OSan Diego River ¥rojeei, E1 Capltan

Feature, Cutlet tunnel portal
gtructures, stsel ~ detail drawings
Gentlemen:

Enclosed are twoe prints easch of drawings ¥Wo-418 and
WD-419 sheesis 1 to 7 inclusive each, pertelining to
steel deteils of the tumnel portal structures for ithe ,
El Cepiten Reservolr Lam.

Very truly yours,

He N. Savege,
Rydraeulie sineer,

S/ p )
inels. (14)

¢c snd enclosures to Hesident Engineer
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£} Capitan
September 13, 1932
From ¢ Resident ZIngineer
To : Hydraulic Engineer
Subject ¢ San Diege River Project, Bl Capitan Feature

Outlet Tunnel - excavation and concrete sections

1, The limits of excavation and concrete quantity payments
for the outlet tunnel for the El Capitan reservoir dam are in-
tended to be set by the engineer according to paragraphe 101,
103 and 106 of the specifications,

2, Determination of schedule item Quantities for the monthly
estimates for the various sections of the tunnel must be made,
Attached to this letter are three sheets of drawings on yellow
quadrill ruled paper showing the various sections and the yardage
forrpayment for each section, The yardage for each section is
as follows:

Item Class For Segtion Cubic yards gcr
&- TR TSRS TR I RISl AT R

14 5 Excavation Tigbered 2529
14 5 . Untimbered Eguo
14 5 ’ Enlarged 3341
26 10 Concrete Timbered 4438
26 10 “ Untimbered 304
26 10 . Bnlarged IOegg
27 11 Invert Timbered .
27 11 " Untimbered 82
27 11 " Enlarged 3461

The reinforecing steel for the untimbered seetion and for the
enlarged section will be 503.62 pounds per linear foot of tunnel,
The reinforecing steel for the timbered section is somewhat less
due to the omission of the longitudinal bars in the extrades at
the 10=inch timbers which are at 6-foot genters. 7The timbered
section will have 498,53 pounds per linear foot of tunnel, The
transverse intrados steel will be in two 33~foot lengths with lap
at center of erown, All other transverse steel will be in full

langths,

3» On June 22, 1932 the Resident Ingineer receiveddrawing Wpe
414 showing “"timbered tunnel section", This drawing shows the
gongrete and excavation pay line as inside the permanent timbers,

4, 4" drains at 8' on genter are shown thru the side wall
immedintely above the invert, On September 7 W, T, B, Connolly
and ¥r, Ben ¥, Vells galled at the office of the Resident dngineer
and said they objected to the drains as shown on this drawing,
They said contract duﬂ:g: ¥D*306 on which they had bid showed
the drain under the invert,
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5 It is recommended that the drain be placed as shown on
drawing ¥D=386 from a point in the tunnel 1437 which is 8 feet
westerly from the downstream side of the lower enlargement to
the sump in the floor of the exit portal structure.

6. It is further recommended that the quantities per linear
foot of tunnel for the various tunnel sections as herein tabu~
latcgigz approved as a basis for computation of schedule item
quan es.

Harold Wood
Resident Engineer

HY/p

Pe.Ss OSteel in tunnel section does not include the lape in the
longitudinal steel, il
eva



He We ROHL & T. E. CONNOLLY
CONTRACTORS

Ootober 10, 1932

lir. He Woo0d,
Resident Engineer,
El Cepitan Dem,
Campe

Dear &pr, Wood:

Will you plesse furnish us with two complete
sets of Urewings Nos., W.D. 418, sheets 1 to 7
inciusive end W.D, 419, sheets 1 to 7 inclusive
which we find necesser for our Steel and Carpen~
ter foremen, during comstruction, end oblige,

Yours very truly,

HoW.Rohl=T.%.Connolly, Contractors.

Fer _DREN WELLS (3ignature)
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October 11, 1932

H, W+ HAohl & T. E¢ Conmnolly,
Contractors, El Capitan Dam
Lekeside, California.

Subjeet: E1l Capiten Heservoir Dam, Spiliiway
and Optlet Works, ‘unnel Apprcach
and Cutlet, LDetalls of sSteel.

Gentlemen:

In complisnce with your Zyperintendent, Zem F,
Wells' requisltion deted October 10, 1932, enclosed
are two sets of Drawings WD-418, Sheets 1 to 7 of 7,
“E1 Cepiten Reservoir Festure, Hydrsullc Fill and Roeck
Embenknment Jam* ghowing details of steel in tunnel
approach;

Also two gets of Drawings WD-419, Sheets 1 to 7
of 7, "El Capiten Reservoir Feature, Hydrsuliec Fill and |
Rock Imbenkment Dem" showing detells of steel in |
tunnel outlet. |

He No Savags,

fydreulic gnginotr
HNS/f
Enels.

WD~418, Sheets of

Very truly yours, : 1
|

1t 7 7 j

wh-419, * lte Tof 7 |
|
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Hovember 16, 1932

dessrs. He W, ROhl & T. E. Connolly
4351 Alhembres Avenue _
los Angeles, Ceslifornia.

Subjeet: Sen Diego River Project, il Cepiten
Feature. 7Tunnel lining, thickness
of eonerete over timber.

Gentlomen:

Your sttention is specificelly celled to thet portion of
peragraph 101 of the Drawings snd Speeificetions for the
construetlion of the Il Cepiten Reserveir Dam, Spillwey and
Outlet %orks, reeding as follows:

"esslio projecting rock or permenent timbering
shall encromeh eloser thanm 8 inches to the face
of the finlshed surfece of the concrete lining..."

Also o print of Lrewing Wi-414, timbered tunnel section,
furnished you before tinbering was underteken, whereon it is
also indicsted that the minisum thickness of concrete tunnel
lining sheall be 8 inches over timber sets.

Aleo to the indiceted lack of provision for complience
with the ebove requirement =2 indicated by the distence
botween the steel forme now in plece and the timbers which
fe in some pleces less then the requirements after making
allowance for anticipated settlement of foras.

You are requested to sdvise this office immedistely of
your plens t0 secure the proper thickness of concrete over
timber sets.

Respectfulily,

H. No Bl?ﬁ,
Bydrsulic inglneer,
HNS/p
¢e H.W.flohl & T.E,Connolly
El Cepiten Dem
¢ Contractor's Representative
ec City's Resident Ingineer
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Dggember 19, 1932

From t Resident Engineer
To ¢t Hydraulic Engineer
Subject ¢ San Diego River Project, El Capitan Feature

Outlet tunnel = goncrete lining |

1., The outlet tunnel concrete lining at El Capitan Dam is
being progressed in three operations in the side walls.

2. On Hovember 28 and 29 the first 19 feet from the exit por-
tal was conereted with the portal headwall by placing the concrete
With a bucket from the derrick boom of a dragline excavator,

3¢ On December & and 9 the next adjacent 60 feet was cone
ereted, using a Press-¥ell 3/4 cubie yard concrete gun to place
the conerete. The hopper above the gun is fed with concrete by
belt conveyor amd the conveyor in turn is fed by the transit mix
conerete trucks holding 3 barches or about 3 eubie yard each,

4, The mix used from the start of the piacement 113149 AN,
Degember 8 to 3330 A,M, Degember 9 was as follows:

Cement 6 sacks
Sand 1,340 pounds
11/2* roek de220 °*

3/4" reck 1.020 "

Vater 32 to 36 gallons

At 3330 A.M, December 9 the mix was cha to segure better
workability., It was then chanted to the following:

Cement 6 sacks
Sand 1.%70 pounds
11/2" roek 1,000 *
4" " 1,250 *
ater 35 %0 36 gallons

This mix was used until the section was completed at 10:145 A,M,
Lecember 9, '

5¢ The work at this point was interrupted by the flood thru
the tunnel.

6+ Following the flood it was decided by the contractors to
concrete the side walls in three operations as followass

(1) For a height of 6 feet above the top “f‘ of the
invert the side wall is concreted with its bottom
set 1; inches back of this of the invert and
with its inside top edge f1 with the inside
face of the timber posts,

(2) Above this first placement (1) the concrete is %o
be placed between the posts and up to about the
spring line of the final tunnel lining.
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{3) The reinforced conerete lining behind the steel
forms will be done in front or inside of this
congrete of (1) and (2). The minimum thickness
of this (3) concrete will be 8 inches or more at
a point 3 feet above the top edge of the invert,

7« On December 16 the following mix was used for the side walls
back of the reinforced concrete lining:

Cement 6 sacks

Sand 1,340 pounds

2 1/2" rock 760 * :
11/2 o 970

/40 " 79 *

Vater 30 to 33 gallons

This proved very satisfactory on the toe walls and is being
used for all the conerete back of the reinforced gonerete lining.

8+ On December 18 forms were removed from the conerete lining
plaged by the gun on Decembeyr & and 9 from Station 11403 to 11+63
and disclosed this concrete as being unsatisfactory because of
exgess of water.

9. IExtra water was added on Deceuber 8 and 9 from time to time
at the gun to wash the e One shot of water ailone wae put thru
the gun and discharged into the forms. All this water went inteo
the conerete being placed,

10s On December 18 the Resident Engineer reported to Mr, T, I,
Connolly this obvious unsatisfactory conerete and was assured by
¥r, Connolly that the major troubles gausing this faulty concrete

had been eliminated by repairing the gasket in the gun hatch and
inereased air capacity. lr, Connolly assured him no water would

be added to the concrete at the gun. Mr, Connolly stated the con=
erete placed Deaember 8 and 9 was too dry.

11, On December 18, the following mix was designed and used for
the reinforced conerete lining being placed by the guns

Cement 1.‘43 ;:;:z'

2" roek 1,150
" "

: 1,030
ater not " over 36 galions added,
This is judged to be about a 6-inch slump mixture,

12, The gun manufacturing company's representative reported the
gun capable of shooting 3 inch slump concrete with 6 ineh discharge
iine with proper amount of air and pressure, The discharge pipe
being used is 5 inch diameter,

13+ The mix desigued on December 10 is working successfully thry

and has caused no pl where the end of the : :
;E;.‘gﬁ- not embedded in tgn“gg::#oil {:1ng placed, discharge

4, It _is_re that n ii between Stati
s T et Lol iE T e o

in Estimate Vo. 8 for work done in Degember,
AeF Bs Ho W, Savage 12e21~32 Hareld Wood

m/p fesident Engingey
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December 21, 1932

H. ¥« Rohl & T. E. Gonnelly
Contractors, £l Capltan Dem
4351 Alhambra Avenue

Los sngeles, Celifornis.

Subject: Sen Diego River ¥rojeect, E1 Capiten
Feature, explorstory tunnels, backfill,
guotation.

gentlemens:

There is requirement for the backfilling of expleratory
tunnels 1 and 2 in the vicinity of the puddle core of the
El Capiten Dam with hand placed rock and concrete, or with

gunite.

There is also regquirement for baekfilling tunnels 5, 7,
end 8 with hend pleced rock or gunite.

Cement wused to be pald for under schedule Item 33,
and grouting, if required, to be paid for at the respective
prices bid in the schedule. Ihe remsinder of the work to be
paid for as extra work at en egreed price per cubic yerd in
place.

Plesse quote price per puble yerd in place for backfilling
explorstory tunnels 1 and 2 with hand pleced rock, the inter-
stices to be filled with 1:%3:6 gonecrete; and

As an alternate, e price per cubic yard for filling
explorstory tunnels 1 and 2 with sbout 1 to 8 gunite; also

Flepse quote price per cubic yard in place for filling
explorstory tunnels 8, 7 and 8 with hend placed rock; amnd

As an alternete, » price per cubic yard for fllling
exploratory tunnels 6, 7 end 8 with 1 %o 8 gunite.

The {ricon you quote are not %o include the 15 per cent
which will be added by the City when payment is made in ee-
cordance with peregroph 14 of the eontrect specifications.

For your informstion the averasge crosssection of the '
tunnels is about 6.5 feet 4 feet and the volume about
one cublec yerd per foot of length.

~__ Tunnels 1 and & will be filled for a probuble length
of 91 and 97 feet respectively, and tunnels 8, 7 end 8 for
& length of 81, 141 end 75 feet respectively,

He No Savage
HES/p Hydreulic ingineer
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lgpsrs. H, Ws okl snd T+ Ee Connolly
Centractors, Ll Capitsn Dam,

4351 Alhambres Avenue

ios Mmgeles, Celifornia.

Subject: OSan Diego Hiver Froject, &1 Capitan
Feature, drilling holes in tunnel
lining for inspection.

gentlemen:

You are directed 10 drill with concussion drills,
holes in conerete lining of the outlet tumnel of the
‘Bl Capitan Dem, for inspection purposes, at points
and 1o depihs ap directed by the Hydraulle Engineer
thru the Sesident “ngineer larold Wood. all holes to
be drilled within four days of time of direction by
the Resident Engineer.

The above work is to be performed in aceordance
with parsgreph 128 of the contrect speeificetions, and
will be pald for under schedule item 43.

Very truly yours,

Hs N. Javege,
Hydreulle Engineer.

oR/p

ec H.W.Aohl end T+&,Cormelly

- El Capiten Dem
Contractor's Resident fepresentstive
City's Hesident “ngineer
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Jenuery 9, 1933

Hessre. H, We ROW1l end T. E, cmoll"
Contractors bl Capitan Dem

4351 Alhambrea Avenue

Los Angeles, California.

Subject: Sen Diegoe Alver rojeet,
El Cepiten Feature, exploratory
tunnels Nes. 1 and 2, beckfill
with concrete.

Gentlemen:

In sccordance with oral dlscussion of the back~
filling of exploratory tunnels El Capiten reservoir
dam; : :

You mey proceed 10 backfill tunnels lNos 1 and 2
with concrate pPlaced pneumstically.

Conerete 1o be pald for as schedule item £6.
Cement t0 be pald for s= schedule item 33.
Very truly yours,

He He Savege,
Hydreullc Engineer.

HNS/p
ce H.W.,Rohl and T.E.Connolly
El Cepliten Dam
Contractor's Resldent Representative

City's Hesident Engineer
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January 25, 1933
From ¢t Resident Engineer
To ¢t Hydraulie Enginser
Subject t Jan Diego River Project, Bl Capitan Feature

Outlet tunnel, overbreak

1+ The measurements of oVverbreak in the timbered segtion
of the ocutlet $funnel at El Capitan dam have been gomputed to give
the volume of overbreak, This data is here given up to and ine
ciuding the last concrete placed which was on January 16, 1933.

2. The total overbreak Station 1429 to 7+00, and 9461 to
11473 was-800 eubic yards, or an average of 1,02 cubie¢ yards per
foot of tunnel., The neat concrete section of the timbered sece
tion, including invert is 5,7 cubic yards per doot of tunnel,
The overbreak is 18 per cent of the concrete lining to date.

3+ By way of comparison, the following is given on overe
break in other tunnels:

Riechmond, Cal ifornia, 41 foot vehicular tunnel
overbreak 61 per cent of concrete lining

Hoover Pam, diversion tunnels, C, H, Vivian, in
g;:gr-unoa Alr Magazine, December 1932, page
"+ ¢ o 394,000 cubic yards of oconcrete
s « » for lining,. wutlz7 per gent
or 303000 cubie ds will be d for
s s » 91,000 cubie yards will have %o
be plucca because of overbreak,"
This is 23 per cent of concrete lining.

4, It has been previously stated by the Resident ZEngineer
that the overbreak in the outlet tunnel was remarkably small due
to care used in excavating and timbering. _

5. On the basis of yield of 1,09 cubic yards per batch
of concrete, there hnlogzcn g:nood in the above length of 783
faet of tunnel about § ¢ yards of concretes For this
pame length of tunnel there would have been 3 cubic yards
required in the neat lining and invert section. Adding the 800
cubic yards of overbreak volume, the total known required con~
crete is about 5263 cubic yards, or a difference of 257 cubie
yards, Considerable lagging, hiﬂnking and eribvbing is in place
in the overbreak space.

6+ In general it is indicated that the overbreak has been
well filled except for the plages noted in the Resident Engineer's
letters of January 7 and 14, 1933,

Harold Wood
m/p | Resident Xngineer
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April 7, 1933

liessre. H. W, ROhl & T, E. Connolly
Contractors £1 Caplien Dam

4351 Alhembre Avenue

Los fngeles, Californie

Subject: Sen Liegd River iroject, i1 Capites Feasture
Cutlet tunnel lining -

Gentlemen:

the £1 Capiten reservoir outiet tunnel lining remains in-
complete end you are hereby directed to immedistely proceed
with end complete the lining in sccordsnce with the contrasoct
specificetions,

These directions epply perticulerly to the enlargement
section, Station 1403 te 1+31; the untimbered section ebout
Station TH00 to 9+58 end those seversl sections of arch liming
not completed end not in sceordence with contract specifice-
tions, located as follows:

Between Stetlons

8407 end £+17
2+98 * 3404
STe " 3451
4+60 v 4+10
4+96 " B5v04
630 " T+00
11+47 * 11+5

end at such other locstions a8 may be disclosed es the work
progresses.

Relnforeing steel bere in the intredos of the arch lining
are not imbedded in the conecrete but exposed in the crown of
the arch between ~tations 2+47 end 2+87 and on the left or south
gide of the crown between Itetions 4+280 and 4+24.

You are directed to properly form the two keyweys in
the enlarged section of twnnel between Stations 1403 end
1+81 in sccordance with drewing WD~4E3 sheet 2 of &.

Your stiention is invited to that sortiou of paregreph
110 sontrect specifications reading es follows;

"¢ o o & o+ Beceuse of the high velocities
of water possible it is required that unususl
precantions be taken to heve an exceptionally
smooth finlsh. Immediastely after the removel
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Kessrs. H., We RORl & T. E. Connolly -2 4/1/33%

of forms the surfece of the concrete lining,
except in the keyweys herelnefter specified,
shell be rubbed with 2 cerborundum stone of
suiteble fineness to removs all projections
and rough places L0 the satisfection of the
engineer.” ' :

This spplies perticularly to those places where the forms have
been sllowed Lo shift or where the forms were improperly set
causing sn offset inm the lining end at pleces where the plates
¢overing the openings in the steel forms were iluproperiy set

in position ceusing e recess in the concrete lining and et edges
of porticns plastered.

In lieuv of 4-inech dreings et 8~foot intervals through the
side walls of the tunnel lining ss shown on Urawing WD-41l4, for
that portion of the tunnel between Stations 1+31 end 3+865, end |
between Station 8+19 and exit portel, you may drill at your
expense weep holes 1-1/4 inch in diemeter at 8«foot intervals |
elong the length of both eides of the above resch of the tunnel.
These drilled weep holes shall extend through the concrete floor
of the tunnel and esbout one foot from the inside of the side
wall intersection with the floor. MNeny of the holes slready
drilled h{ you through the floor are satisfactory, but meny
will require re-drilling to leave them open.

You are invited to review my letter dated January 3, 1933
subject: Lrilling holes in tunnel lining for inspection.
Compliance on your pert with this letter is expected.

Very truly youra,

s. u# S““..
Hydreulic Engineer

HNS/p
¢¢ H.W.HOhl & T.E.Connolly
El Cepiten Dam
Contractor's Hesident Lepresentative
City's Resident Engineer
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July 8, 1933

llesgrs. H. W. Rohl & T. E. Connolly S-21
Contractors E1 Capltan Dam

4351 Alhambra Avenue

Los Angeles, California.

Subject: San Diego River Project, El Vapitan
Feature, Tunnel grouting

gGentlemen:

After you have properly completed the concrete lining of
the timbered section of the by-pass tunnel at El Capitan Dem
between tunnel stations 0+56 and 6+60, there will be require-
ment for drilling holes with concussion drills, placing grout
pipes and grouting thru the eoncrete lining.

The location, angles and depths of the grout holes will
be indicated and steked by the Engineer.

The drilling snd grouting will consist of two steps:

(a) Drilling and grouting with 60 pounds pressure per
square inch to completely fill all shrinkege cracks between
the concrete tunnel lining and rock. 7This will require the
drilling of sets of 4 holes in the arch portien of the tunnel,
the sets placed about 20 feet apart; and

(b) After the above is completed and sufficlent time has
elapsed for the grout to harden, the drilling and grouting of
10-foot grout holes with 100 pounds pressure per square inch
to fill seams and crevices in the rock surrounding the tunnel.

This will require the drilling of sets of 6 holes iln the
tunnel, speced intermediate between the sets of holes for the

first step in grouting.

In addition, after all the grouting is completed, there
will be requirement for drilling drainage holes in the floor.

The work is to be done in accordance with paragraphs 119
to 123 inclusive of the contract specifications.

Payment will be made in accordancw with paragrephs 121
to 18% inclusive of the contraet specifications.

This work should be completed before October 1, 1933.
Very truly yours,

He N. Savage,
Hydraulic Engineer.

HNS/p
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July 21, 1933

Messrs. H. W. Rohl & T. E, Connolly 5=-26
Contractors £1 Capitan Dam

4351 Alhambra Avenue

Los angeles, California.

Subject: OSan Diego River FProject,
El Capitan Feature, tunnel
grouting.

Gentlemen:

Supplementing letter dated July 8, 1933, S-21, on
grouting of the by-pass tunnel at El Capitan reservoir
dam;

Herewith is stationing and locations of the holes
for both the 60~pound and the 100-pound pressure
grouting.

Very truly yours,

He. N. Savage,
Hydraulic Engineer.

HNS/p
encl.

882
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SAN DIEGO RIVER PROJECT, EL GAPITAN FEATURE
BY-PASS TUNNEL

Location of holes for 60 pounds pressure grouting per letier
July 8, 1933, S-21

LEFT v RIGHT
Station Distances from gcenter line of crown

il:.8 A3 8. & . 8 €. 3 & .9 _1%

X X
X X
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0+60
0+80
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1+28
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Holes are to be drilled radially to the axis of the tunnel
at the dlstances from the center line of c¢rown measured
along the intrados as above. Depth of holes to reach the
rock.

HW July 13 1933
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Location of holes for 100 pounds pressure grouting per
letter July 8, 1933, S-21

Station Distances from center line of crown

o+68 (10' each side of center line of arch
C+90

1410 (20" each side of center line - horizontal
1+28
1+50

1+68
1+88
E+11
2+3e
2+50

B' each side of center line of invert

for all rings

All holes 10 feet deep and at right angles
end radially to axis of the tunnel

NN NN BTN NG P

Z+70
2+92
3+10
5+30
&+48

S+68
3+90
4+10
4+30
450

4+70
4+90
5+10
5+B9.5
5+50

5+68
5+90
6+10
6130
6+50

HW July 1a&, 1933
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From
To

Subject

1. On July 21, 1933
north side wall of the ou

Resident Sngineer
Hydrauliec Engineer

il Capitan Dam
July 21, 1933

San Viego Aiver Project, Il Capitan Peature
Outlet tunnel = seepage thru lining

measured as follows:

5

Tunnel Gallons
Station -
9404 6400
6430 0+27 total 3
streans
5415 0.07
5400 0405

measurements of seepage thru the
et tunnel at El Capitan dam was

location

Inner end exploration
tunnel 7

14 feet west of axis of
dam produced.

101 feet eant of axis
of dam produced.

116 feet cast of axis
of dam produced,

Elevation of summit pool 639

2s It should be remembered that the weep holes have not
been opened and many are as yet undrillied,

3+ This data was requested by Gerald Mgkinlay. MNease
urements will be made at ten day intervals,

Harold vood
Resident Engineer
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El Cepitan Dam
July 24, 1933

Messrs., ¥, ¥, Rohl and T, E, Connelly
Contractors
Bl Capitan Dam

Subject: OCan Diege River Project, El Capitan
Feature, concrete

Gentlemen:

You are hereby notified to asceomplish the deposition of
conerete in the outlet tunnel at El Capiten Yam se that there
will be conerete with aggregates graded as requirsd by the
speeifications, in the tunnel lining,

Your attention is called to requirements of paragraphs 75,
81 and 87 of the contract specifications,

Unless compliance with these raquirements is had ifnmed-

iately, it will be necessary to issue an order to stop this
portion of the work, ;

Harold VWood Dy Wy Albert
Ingineer Hydraulie Engineer

Delivered to R, Colgate of H, W, Rohl and T, H¥. Connolly
at 8:12 PN, by H, L, Harper in the presence of no one, July
24, 1933+
Direcotions complied with at 4933
__cubie yarés phaced before letter delivered,

guble yards placed after letter delivered,
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Bl Capitan Dam
July 27, 1933

Mesars, He ¥, Rohl and T, £, Connolly
Contragtorse Zl1 Capitan Vam

4351 Alhambra Avenue

Los Angelés, California

Subjeet: Uan Diego River Project, Bl Capitan
Feature; Outlet Tunnel concrete lining

Gentlemens

You are hereby notified to stop plaging of conerete mater~
iels into forms for the £1 Capitan Outlet Tunnel until compliance
iz had with the requirsments of the contract specifications and
with letter of Resident Engineer dated July 24, 1933.

Ry W, Carter Harold Vood
Inspectoy Reeident Engineer

Delivered to U, C, Steves of H, W, Hohl and T, B, Connolly
at 2117 P.M, July 27, 1933 by R, ¥, Carter in presendeof D, VW,
Albert.

Divections complied with at 2:17 P.¥, July 27, 1933
0 ¢ubic yards placed before letter delivered.

cubic yards placed after letter delivered,




888

3=15=35
eopy/p
August 22, 1933
From : Resident Zngineer
To $ Hydrsulic Engineer

Subject ¢ San Diego iiver Projeect, #l Capitan Feature
Outlet tunnel ~ seepage thru lining

1. The following is measurement of seepage thru 41
Capitan outlet tunnel conerete lining made August 21, 1933

Station 3ide Ampunt of seepage
por minate
5+00 North 04,06
5415 ’ | Os2l
6430 hole 1 v 2.5
. 2 004
7456 1040
9404 —ladd

Total 19,96

Harold Veod
Resident Engineer

m/p
ge=State Ungineer 9-18«34
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November 21, 1933

Messrs. H. W. POhl & T, E. Connolly S-64
Contractors E1 Cepiten Dam

4351 alhambre Avenue

Los Angeles, Californie.

Subject: San Diego River Project, E1 Capiten
Feature, tunnel lining.

Gentlemen:

You ere hereby notified that the following portiom of
the concrete lining of the El Capiten flood by-pess tunnel
have been improperly executed end ere herewith rejected:

Invert, north =ide, asbout 8 feet of invert from
Station 1+98 to Station £2+19.

Iavert, south side, sbout 7 feet of invert from
Station 1+62 to Stetion 1+67.

North side wall, strip sbout one foot wide, 10 feet
sbove invert from Station 6400 to Stetion 6+16.

South side wall, rock pocket indicasted sbout
8' x 8', 7 feet sbove invert et Station 6+27.

North side wall, rock pocket indicsted about
4' x 1.5' Just above invert Station 4+70.

North side wall, rock pocket indiceted about
3" x 3', B8 feet above invert et Stetion 3+38.

In acecordence with the provisions of peregrephs 17 and 30
of the contract speciflications you are required to immedlately
remove and rebuild the asbove deseribed improperly executed work

at your own expense.

Care shall be exercised in removing and replacing the
defective work to so ko{ in the replecement work that the full
strength of the tunnel lining will be meinteained.

Very truly yours,

H. N. Savage, '
Hydreulic Engineer.

HNS/P
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November 22, 1933

Messrs. H. ¥W. Rohl & T. E. Connolly S-66
Contractors El Capiten Dam

4351 Alhembre Avenue

los ingeles, California.

Subject: Sen Diego River Project, El Capitean
Feature, tunnel grouting.

entlemnsn:

You ere hereby instructed to continue at an eerly dete
with the completion of the grouting of the by-pess tunnel at
El Cepiten Dem in sccordence with instructions contained in
my letter dated July 8, 1933, subject: "San Diego River Project
El Cepiten Festure, Tunnel Grouting. S-21".

You are also instructed that after the defective concrete
work described in my letter deted November 21, 1933, subject:
“Sen Diego ERiver Froject, El Capitan Feeture, Tunnel Lining.
5-64* has been completed and sufficient time has elapsed for
the concrete to gain the necessary strength that sdditional
drill holes end grouting will be required et the location of .
each portlon of replacement worke. 3

Cere shall be exercised to prevent pressure at the grout .
holes exceedlingthe amounts stated in my letter deted July 8,
1933, s-21.

e

Very truly youts,

H. N, Savage ;
Hydreulic Engineer

HNS/p
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He. W. ROHL & T. E. CONNOLLY
CONTRACTORS

December,8,1933

Mr.H.N.Savage,Hydraulic Engineer,
San Dlego,
Cal.

Dear Sir:

The portions of tunnel lining listed in your
letter 5-64 which you state "have been improperly
executed and are herewith rejected" do not bear out
your contention.

This concrete was correctly proportioned,
mixed and placed properly under your supervision and
agcepted as such.

This concrete has failed due to usage of
excessive grout pressure as ordered by you and placed
under your direction. There is no question as to this
as the portions which cracked lifted and cracked while
the grouting was being carreid on under your direction.

In as much as the cost of this repair work
will be less than +1000.00 I am proceeding with this
work on your order and will bill you for same under
paragraph 14 of the L“ontract.

Yours truly,
H.W.Rohl & T.E.Connolly.

By T. E. CONNOLLY (Signattre)

891
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December 15, 1933

Messrs. H. W. Rohl & T. E. Connolly 5~75
Contrectors E1 Cepitan Dam

4351 Alhembra Zvenue

Los Angeles, Celifornis.

Subject: Ssn Djego River Project, El Cepitan Feature
Outlet Tumnel, lininge.

Gentlemen:

Recelpt is acknowledged of your letter deted December S, 1933
in reference 10 responsibility for portions of rejected improperly
executed lining in the flood bypass tunnel of the L1 Capitean
reservolr dam which you were notified to remove end rebuild by my
detter to you deted November 21, 1933, 5-64.

Your ettention is invited to that portion of paragrsph 17 or
the contract specifications reeding as follows:

"e o o s « WOrk or msterial that does not conform
to the specifications, elthough accepted through
oversight or otherwise, may be rejected at any state
of the wWork.: . » » = - ke

Also 1o paregraph 30 of the contract specifications, reading
as follows:

#350. REHOVAL AND REBUILDING OF DEFECTIVE WORK.- The
eontractor shall remove and rebuild at his own expense
and part of the work that hss been improperly executed,
even though it hes been included in the monthly esti-
mates. If he refuses or neglects to replasce such
defective work, it may be replaced by the City of San
Diego at the expense of the contractor, and the con-
tractor end his sureties shall be lisble therefor."”

You are hereby notified that my letter to you dated November
21, 1932, subject: San Djego River Froject, El Capiten Feeture,
Tunnel Lining. S-64, is not withdrewn or modified.

You ere also notified thet the ahove mentioned letter is not
an extra work order under parsgraph 14 of the coniract specificstions;

and

That all extre work orders issued by the Hydreulic Engineer in
accordance with paregreph 14 of the contract specificstions distlnctly
state thel they ere issued as extre work orders in accordence wih
paragreph 14 end distinptly emthorize the particular work 1o be

parfar‘med -
Very truly yours,

H. N. Savage
Hydreulic Engineer.

HNS/p
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He We BOHL & To Eo CONRCLLY
CORIRACTORS

Lecenber,20,1933

Ur.H.N,Savage, Hydraulic Znginesr,
San Uiego,
Cale

vear Hir:

Acknowledging your letter, =75; the pertinent wording
in paragraph 17 as quoted by you is “that does not conform to0
the specifications® and of paragraph 30 is "work that has been
improperly executed“.

' ﬁfmtns up and repairing the seotions Listed by you
does not disclouse defective work. <The concrete is dense,
homogenous snd in part the eracks have split ihe aggregate,
not merely following through tie matrix.

Decause of the fact that the low pressure grouting
was taiking 00 muech grout, in the opinion of your represent-
atives, some holes were nol grouted to refusal. The operation
was stopped while still taking grout. %he net result was that
you did not consolidate the shell of rock areund the periphery
of the tunnel before commencing the high pressure operstion.
This was atnde wholly spparent by the blowing bask of alr and
water when the high pressure grouting was gains on. The eracking
and 1ifting of areass you indleated occurred at the time of
the high pressure grouting and blowing back through the coragks took
place. There 1s no question as 60 when or how the cracking
took plece. ihe concrete was simply tested %o fallure in those
areas due t0 an undue soure being brought to bear beesuse
of the insufficiency of the low pressure groutlng= at your
direction.

There remains one area untouched which the contragtor
requests the Hydrasulic Ingineer to inspect with him and it will
be drilled out and afcn-d up in your presence., We will cut a
semple from any portion of the area you indicate gor
sesting laborstory to test and determine its proper fitness
and nﬁﬂctmsx under the specifications.

Cbviously the Hydraulic Inglneer cannot expect the
Contracier to pay for mistakes of others and if the sample
tests out, meeting specificetion requirements, we certainly
will expsct due and proper compensation for the extra work

entailed,
Yours very truly,
H.W,fohl & T.2.Connolly

Te Ee CONNOLLY (Uignature)
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August 17, 1934
From ¢ P, Beermann
To i Hydraulie Engineer
Subject $ San Diego River Project, El Capitan Feature

Bipass tunnel safety

1, 7The portion of the El Capitan dam bipass tunnel upstream
from about the axis of the dam is of primary importance.

2« A developed section directly over the central alignmint
ef the tunnel is shown on the attached drawing ?unnumbqrcd °

3o The entire section of tunnel between section 0+l4 near
the upstream end and station 7400, being about 90 feet downstream
from the axis of the dam, is timbered section as indiecated on
drawing Whe414, :

4, Computations have been made of the strees in the tunnel
lining with the following results: Note - steel has not been
taken into consideration. Cain method for arch stresses used,

(1) Top of tunnel

Pressure Thickneass

head :
Fixed ends 200 601 [ 1560
including 100 8 800 910 1030 760
shear 50 8 400 455 515 390

200 1 0 810 1070

: 4 2 42 8% %
Yote~8" sections 50 18 i 2 92
is over timbers only

(2) Tunnel floor
It was assumed that because of the méthod of construction used

the floor ¢ould be gonsidered a hinged argch, The stressed are indi~
cated below, For comparison the stresses derived by means of the
¢ylinder formula are indicated,

inged 200 12 1260 120 2220
Hm 100 12 630 2}20 1110 fgg
zrowxor diagram) 50 12 315 760 555 555
1inde 200 12 2210 2210
girm;r 100 12 1105 1105 fﬁg fﬁ?
50 12 553 553 553 553

All stresses are gompression
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(3) Tunnel sides

The actual construction of the sides of the tunnel resulted
in much thicker seetions than called for on the drawings on account
of excavation being backfilled solid and the actual stresses are not
susceptible of computation but are believed to be materially less
than those in the tunnel floor.

S5¢ At the axis of the dam from the genter of the tunnel about
elevation 565 to maximum water surface during peak flcod, about
elevation 769 is 200 feet, On the outside asseumption that full
water pressure can gome upon the tunnel lining, imum strees (&)
in the top of tunnel over timbers, where minimum thickness of cover=
ing ecists, is 2060 poupds per square inch at the abutment intrados.
(b) In the top of tunnel regular seetion only 1070 pounds per square
inck at the abutments intrados. On account of the amall length of
the 8 inch section and longitudinal reinforecing,as shown on WD=4l4,
no great importance need be attached to the above indicated stress
of about 2000 pounds per square ingh, which is still below failure
of concrete containing l.4 barrels of cement per cubic yard. (e¢)

In tunnel floor maximum indicated astress is computed to be about
3120 pounds per square inch on the basis that full reservoir head
can have access uniformly to the underside of the floor.

6s It is not believed that pressures from dead load of mater=
ial overlying the tunnel on account of its nature and grouting of
interstices between tunnel lining and ground would be as great as
the pressure from the nmaximum water surface.

7+ Low pressure grouting consisted of generally drilling a
set of 4 holes spaced one about 6 feet each side of the crown and
one about 17.5 feet each side of the erown in the side lining. GSets
of holes were spaced about 20 feet apart, Low pressure grouting
was then done under 60 pounds, The holes were drilled thru concrete

to rocke

8, High pressure grouting was done thru holes 10 feet deep
drilled radially. Sets of 6 holes consisted one 10 feet each side
of erown, one 20 feet each side of crown and one & feet each side
of center line of invert, The set were gcnorully spaced about 20
feet apart and grouting was done under 100 pounds pressure.

9. About 22,200 cubic feet of grout were taken in the tunnel,

10, It should be noted that failure of the floor upon the appli~
gation of grouting pressure of 100 pounds per square inch equivae
lent to 230 feet of static head resulted only in 2 places of local
failure between Station 2400 to 2+¢20, and 1462 t0 1493 when a crack
appeared in the south part of the invert, and wae possibly due to
uneven agylicatien of pressure, Lverywhere else in the tunnel floor
the application of grout under the squivalent head of 230 feet of
water was successfully resisted by the conerete lining.

1le Bvery oare should be taken to see that the drain holes in
the flo0r are open,
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12, For comparative purposes only, attention is called to #he
fact that application of the cylinder formula, which gives lower
max inmm stresses, to the lining at Hoover dam results, on the
assumption of full hydrostatic head of 600 feet, in compressive
stressee of about 3400 pounds per square inech in the tunnel lining,
and at Owyhee dam under 325 feet head to about 1850 pounds per
square inch,

13, It way be sssumed that meservoir level will gradually
rise and the effect thereof on the tunnel lining can be observed
over a material length of time, Should an undue amount of water
fidd its way into the tunnel, further grauting may have to be done
but no diffieulty should be experienced because bfie tunnel lining
will be nearly everywhere exposed, Jimilarly should any distress
be evident in the floor, provision for reinforeing ¢an then be made,

14, It is therefore concluded that the top and sides of tunnel

are safe to c¢carry maximum possible loads and that the tunnel floor
is safe provided drainage is properly provided and functions,

15, Attached ie a record of concrete teste made on tunnel
lining which indicate a concrete having a strength of about 2350
pounds per square inch,

164 Attached is memorandum dated June 9, 1932 indicating
thickness of tunnel linings at several other ioeatinnl‘

P, Beermann

encls.
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August 18, 1934

CONCRETE CYLINDER TESTS FROM TUNNEL

Cylinder Yo, Station Tes 0 Location
/=day montha

200, 201, 202 3+73 5+46 1770 . 3180 4100 Invert
203, 204, 205 11420 920 2010 Lining
206, 207, 208 10460 - 920 1620 2070(a) "
209, 210, 211 6430 5+70 1110 1850 2460(a) .
212, 213, 214 3435 2+77 1060 1990 2660(a) "
219, 220, 221 (0+46 1403 980 1730 2360(a) "
346, 347, 348 9430 9+58 1000 1770 2310 “
361, 362, 363 08+80 8430 1700 2140 2970 "
364, 365 8400 ' 1980

1720 "
366, 367, 368 B8+30 7484 885(p) 1550 2140(e) .
381, 382, 383 7400 7444 940 1620 1980 .

(a) Low strength due to mix use semi~liquid consistenay
(b) Vater cement ratio greater than 1
(e) ¥ix determined by contractor

P, Bearmann



June 9, 1932

LEEORANDUZE
Tunnel = thickness of lining

898

 Name Size & shape Specification Reinforeing Remarks
indide diameter thickness steel
tgm—-— |
Gibson dam 29.5 radius 18" minimum ? Serves as shaft
eircular spillivway, no
timbering showy
MeKay dam 10 /4114 6" minimum ? Stump horseshog
12" floox no timbering
shown
Zcho dam 14x14 8" minimum ? No tizbering
horseshoe 12" average shown
Owyhee dam 22x22 12" minimum None shown
horsenhoe 18" average
8° minimum ? Less thickness
2" where tunnel is
not part of
shaft spillway
WallKill 1343%17 8% minimum ? Heavy timber
Catskill Water elongated over timber grade tunnel |
dupply ‘ horseshoe 1
: |
Rondout Press~ 14,5' radius 24" over ? Very wes
vre tunnel steel plate stretech
Shandoken Tun= 10.,25x1143 21" over tinber ¢ Thru earth,
nel, Catskill horseshoe 9" floor Bents 5' on
Vater Supply center. Am,S50¢s
CeEyTrana,
Vol 92
Hoffet 16x234 YNone Heavily tim=
‘ bered
Covington Ky. 29x22+ 24" side and 7/8%+12°  Timber for
' top,ne floor on center crown left in
none on place
sides
PR/p P, Beermann
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August 23, 1934
From t Resident Engineer
To ¢ Hydraulic Engineer
Subject ¢ Ban Diege River Projeot, El Capitan Feature

Outlet tunnel = grouting

le As requested by the Hydraulic Engineer 1n’msmonunnun
dated August 21, 1934, here is report on grouting done in
portion of El Capitan outlet tunnel,

2s The east face of the entrance portal structures is
station 0400 and all stationing refers to this point.

3s On July 3, 1933 the Resident Engineer addressed a
letter to the Hydraulic Engineer and recommended certain
grouting be done in the outlet tunnel,

4 On Juiy 8, 1933 the Hydrauliec Engineer addrecsed a
letter G~21 to the contractors giving directions relative teo
grouting in the outlet tunnel, Paragraph 2 of this said
letter reguires the locations, angle and depth of all grout
holés to be as indlicated by the Engineer,

5« On July 13, 1933 the Resident Engineer addressed
a letter to the Hydraulie Engineer and gave tabulations
showing locations of holes for grouting with low pressure
air and with the 100 pounds per square inech alr pressure.
He further recommended that holes be drilied in accord~
ange with these tabulations which were worked out in detail
80 the holes would mies the funnel segment timbers.

6. The following tabulation shows the location and
depth of low pressure grout holes and the cubie feet of
grout placed in each hole,
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dugust 23, 1934
¥rom t Resident Sngineer
To ¢t Hydraulic fngineer
Subject ¢ San Diegoe Hiver Project, 51 Capitan Feature

Cutlet tunnel = grouting

~ le As requested by the Hydraumlic Engineer in memo=
randum dated August 21, 1934, here is repwrt on grouting
done in portion of 41 Capitan Uutlet Tuunel. |

2+ 7The east face of the entrance portal structure
is station O+0C and all stationing refers to this peoint,

3+ Om July 3, 1933, the uesident Engineer addressed
a letter to the Mmue Engineer and recommended certain
grouting be done in the outlet tunnel,

4, om July 8, 1933, the Hydraulic Engineer sddressed
a letler 5-21 1o the eontractors giving directions relative
to grouting in the outiet tunnel. PFar h 2 of this
eaid letter requires the locations, angle and depth of ald
grout holes t0 be a8 indicated by the sngineer.

5« om July 13, 1933, the kesident Enginesr addressed
a letter %o the Hydraulic EZngimeer and gave tabulations
showing locations of holes for grouting with low pressure
air and with the 100 pounds per square inch air pressure.
He further recommended that the holes be drilled in accord~
ance with these tabulations which were worked out in detail

s0 the holes would miss the tunnel seguent timbers,

6. The following tabulation shows the loestion and
depth of low pressure grout holes and the cublic feet of
grout placed in each hole.
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10¥ FRESSURE INVERT GROUTING

Station gs l;uth g mrt“ k
0
center line oenter line
0492 4 1 0492 to 4460
1+44 3 ¥ grouted with
1460 2 0 uizture of 5
1480 5 0 sacks cement
24060 3 1 to 1550 pounds
2420 0 i of sand
2440 1 (&
2464 1 4]
2482 o 22
3400 0 2
- 323 7 0
40 2 O
.
g ° 4
. 0
4420 1 0
4440 3 4
4460 7 g _
- S i e 8
grou
5420 5 & neat ceument
5440 Z 4 80 sacks used
5460 10
Ry
: 3 9
641 7 2
4.
6442 A2 b
105 111 = 216 cubic feet

The 56 holes average 1 foot deep = 56 feet of hole

All holes for uting were radial to the axias of the
tmnz_'ai normal to t.hr‘ inside surface of the conerete.

8. The low pressure grouting was done between sugust
§ to Ssptesber 16, 1933.

9. The following ::;1.““ shows the huu? Mt
th of hi POSBUre ¢ pounds pexr sguare inch
ﬁum ftutot : !‘ -ar:n sach hole. ﬁ:‘hﬁu
for high pressure grout were 10 feet long. Ihe high pressure
grouting was done with neat cement.
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TABLE B
High Pressure Tunnel Grouting
. exeept in urto

Distances from center line

Seuth _ ' north
Station 20 10t 10* 207
0468 1 o 29 28
0490 498 ¢ 3 12
1410 c 134 2 9
e 5
* -
1468 3 1 1 24
1488 411 4 U
2411 21 o ) -
24 2 ¢ 3 2
2450 2 ¢ 5 0 -
2092 - S o 3
b ¥ 5
3448 1 5 1 I
_ 2 ¢ 2 i
+90 213 2 2 ‘
4410 1 4 1 2
4430 27 ¢ 4 1
4450 2 0 1 2
ne i % i
5410 4 0 3 3
542945 i 61 2 2
5450 2 0 aa
5468 5 2 2
g:go i 2 g 1
$10 ‘2 4 8
6430 % i, 94
6450 __4 8 i Sall
Tetal 444 242 90 290 = 2066 euvie feet
28 15 W L 5 W I
6404 14 4 8 3 & 2 G
6+414.5 6 5% 6 6 2 2 2 i i
6425 3 i 10 1 0 167
.6«}35 n A oL N N GIREE (Y
Total 97 & 4 B 5 S5 © 6 168 =
Total hzﬁ pressure a“; cubie
feet

A1l 156 holes were 10 feet doep = 1560 feet of hole
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High Pressure Invert Grouting

lorth side south oide
ntat ion g 3 3¢ §*

ot
e
o
f
e
Sonduaswn

gwe;—emgw

N
-
£

GO b B © ¢ € OBk & 8 B 10 B2

4
-1
L B OO OIS G5 b © AR

(S

2 3

3
'ﬁ -ﬁ fé‘-a§3m{m

411 holes were 10 feet deep = 760 feel.
This grouting was started Ucteber 25, 1933.

Ll
HNENMWQNPGWOQWNO§

&
o

10. The tummel grouting was done betwesn iugust 5 and November
20+ 1933

11, The dril) holes amounted to 2790 feet and were paid for
ander schedule item 43.

12, The grouting smounted %o 22,262 cubic feet and was paid

© for under

13e mmn&rutarpi’anluhdmt

usede.

/o

Harold vood
Resident Mngineer.
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copy/p

September 17, 1934
From § Pe Boermann
To ¢ Hydraulic Engineer

Subject s San Diego River Project, El Capitan Yeature

Coat of outlet tunnel plug according to
specification drawing

1, ©Specification drawing WD=383 indicates two fifteen foot
plugs 180 feet apart, the intervening space filled with grouted

HABONTY

2, The estimated cost, based on unit prices bid in the

s¢hedule, is as follows:

in tunnel plugs at $6.00 $19,440
35,000 -cubic fost grout 1400 35,000
2,500 barrels cement 1.90 4,750
2,500 feet grout pipe 1,00 2,500
540 gubic yards conerete including

cement 7430 3,942
200 cubic feet grout 1.00 200
1,000 feet grout pipe 1.00 1,000
866,832

Difference in cost of cast iron pipe only
over 40 foot plug 2520 x 140 x .04 —ndadd2

¥B/p

35240 cubie¢ yards rock masonry

g:t:mt:: c:‘:l 40; pm‘d $6,200
ving in steel pipe an
plers 140 feet at $40 92600 212800

Additional estimated cost of 1:11& according te
specification drawing over 40' plug $69,144

P, Beermann



September 24, 1934

Nessrs. H., W. Rohl & T. E. Connolly S-127
Contractors E1 Capitan Dam

4351 Alhambra Avenue

los mgeles, California.

Subject: San Diego River Project, El1 Capitan
Feature, Bypass Tunnel Lining, Repairs.

Gentlemen:

You are hereby notified that the repairs now being
made by you to the concrete lining of the bypass tunnel at
El Capitan Reservoir Dam between Station 6460 and the tunnel
exit portal are not satisfactory.

Very truly yours,

Fred D. Pyle
Hydrasulic Enginesr.

FDP/T

907
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copy/f 9090

Marech 17, 1932

From : P. Beermann
To { Hydraulic Engineer

Subject: San Diego River Project, El Capitsn Feature
Circular outlet tower design.

l. Preliminary stress and cost investigstions of
octagonal tower versus circular tower at El Capitan indicate
that because of the methods used by the State Department of
Water Resources in determining the stresses in octagonal
shapes, the circular tower will be considerably cheaper on
account less materisls regquired.

2. 7The tower as shown at present and directly over the
outlet tunnel has a ¢learance of about 23 feet, whereas the
tunnel requires 25 feet for unobstructed flow.

S« The great weight of the tower requires heavy temporary
construction for support during the time the outlet tunnel is
used for diversion purposes, and no advantage is geained thereby.
It seems therefore advisable to offset the tower rather than
have it straddle the tunnel.

4. The expensive interior division walls shown on the
preliminary drawings serve only to hold the screens. This can
be accompllshed much more economically and effectively by
placing screens, if required, directly over the tower openings.
It seems therefore advissable to omit the interior walls.

6. With the twer offset and interior walls eliminated,
it eppears advantageous to construct a eircular tower, inside
diameter = 12 Tfeet. This would require only a rearrangement of
the service mains and result in a saving of about 30 per cent
in cost and a tower of utmost simplicity of operation.

RECOMMENDATION: It ie recommended that detall drawings
be developed for a wet tower circular in shape, but otherwise
gimilar t0 Barrett reservolr tower.

P, BEERMANN (Signature)
PB/p P, Beermann
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PB/p
S=17~382
San Djego River Project
El Capitan Dam Outlet Tower Comparison
Costs only
Deseription Estimated Remarks
Cost

l. Present tower octagonal ¢ Obstruets tunnel. Large

shape £9,000 amount of steel required.
Z. Tower similar to (1) but 36,000 Viould straddle tunnel

heavier. Octagonal

S Clrecular tower similar

to (2) £8,000
4. Circular tower 12' instde Tower offset to one side.
dismeter. H.N.Savage 20,000 Add additional pipe
style, only circular required
in shape

NOTE: On account of the methods used by the 3tate to determine
stresses in octagonal shapes, cireular tower becomes
considerably cheaper,

P, BEERMANN
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<September 29, 1938

From : Hydrsulic Engineer

To ¢ JPurchasing Agent

Subject: San Dyego River FProject, El Capitan Feature
fequisition for outlet tower auxiliary valve

Enclosed is requisition for one auxiliary valve to
be installed in the outlet tower of the El Capitan reser-
voir, also copy of specifications for the valve.

Ifyyou will advise as to the number of additional
copies of the specifications that will be required, they
will be furnished by this office.

The valve should be avallable in San Diego by
December 15, 1832,

bgtimated cost +¥300.00.

Funds available under Ordinance No. 42.

He. N+ Savage
Hydraulic Engineer.

FUR/p

Enecls. (2)

Reguisition for auxiliary valve
Copy of specifications
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HOQZTICE

NOTICE IS HEREBY GIVEN, that sealed proposals will be received
at the office of the Purchasing Department of the City of San Diego,
Celifornia, in the City Hall of said City, until

o'clock Mey Of the day of »

19, for:
The furnishing of
1 - 6" §#4067E extra heavy Crane Special brass flanged
ends non rieing stem wedge disc gate valve, or equivalent,
end with a 32" high indicating type floor stand and 1-1/2"
round rod brass extension stem measuring 145 feet from
center line of gete valve to floor line, complete with coupl-
ings, and shaft boxes, stem, guides and supporits, and all
required nuts, bolts, washers and miscellaneous items.

Delivered F.0.Bs San Diego, California, in good and aceceptable
condition all in conformity with the attached specifications.

* & & & & & B " » * 9>
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DETAIL SPECIFICATIONS

le REQUIREMENT.= It i8 required that there shall be furnished
in accordance with these specifications and drawings hereinbelow
listed a wedge gate disc¢ valve with non rising stem and appurtenances
for the El Capitan Reservoir Outlet Tower, The valve and appurten-
ances shall be delivered F.0.B. San Diege, California on or before
December 15, 1932.

2. GATE VALVE.~ The gate valve shall be a {4067E extra heavy
Crane Special brass, non rising stem wedge gate disc valve, or
equivalent in the opinion of the engineer. Both flanges of the
valve shall be faced and one flange drilled. There shall be pro-
vided for attachment to the valve on the drilled flange a four foot
length of Class “C" cast iron pipe snd a sultable gasket of
“Gerlock" manufacture, or equivalent in the opinion of the engineer.

s STEMe= The manufacturer shall provide a 1-1/2" stem, Crane
rod brass or equivalent in the opinion of the engineer. The center
line of the valve will be 145 feet below the base of the operating
stand and the stem shall be of sufficient length to extend thru
the operating stand. Zhe stem shall be provided at 24 foot inter-
vals with so0lid brass vertical shaft boxes. Manganese bronze coup-
lings at 12 foot intervals, necessary braes keys, and 7 bronze
thrust washers, and special yoke coupling connection of stem to
valve. A steel lock nut washer and brass or bronze nut shall be
provided at the top of the valve stem. ZThe design of couplings,
shaft boxes, yoke, and miscellaneous items shall be satiafactory
to the engineer.

4. STEM QGUIDES ANR SUPPORTS.~ The manufacturer shall provide

cast iron bronze bushed stem guldes snd required cast iron stenp
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guide supports with necessary nuts, boltis, washers and shims.

All anchor bolts, other bolts and nuts which are submerged, shall
be of bronze. The design for the guides and supports shall be
satisfactory to the englineer.

S5+ OPERATING STAND.- The manufacturer shall provide a hand
operated cast iron indicatling type operating stand with 16" hand
wheel. He shall provide all necessary anchor bolts, muts and
washers required for complete installation.

6. HISCELLANEQUS APPURTENANCES.- The manufacturer shall provide
all necessary miscellaneous appurtansnces for complete installation
of the valve, stem and operating stand.

7. SHOP DRAWINGS.=- Each bidder shall submit with his proposal
detail drawings of the complete valve, stem, operating stand and
miscellaneous assembly detalls. [Failure Lo submit detail drawings
with the bid may cause its rejection, as the interests of the City
of San Diego may require. 7The manufacturer to whom award is made
shell not begin manufacture until epproval of the detail drawings

by the engineer is first obtained.
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Seplember 29, 1932

From : Hydraulie Engineer

To : Purchasing Agent

Subject: San Diego River Project, El Capitan Feature

Requisition for 30" x 30" sliding gate.

fn¢loged is requisition for one 30" x 30% aliding

gate to be installed in the outlet tower of the El

Capiten Reservoir, also copy of specifications for the

gate.

If you will advise as to the number of additional
copies of the specifications that will be reguired,
they will be furnished by this office.

The gate should be available in San Diego by
December 15, 1932.

Estimated cost $1,600.00.

Punds available under Ordinance No. 42,

H. N. Savage
Hydraulic Zngineer.

FDE/Pp

Encl s, (g)
Requisition for 30% x 30" sliding gate
Copy specifications

915
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HOITICE

NOTICE IS HEREBY GIVEN, that sealed proposals will be
received at the office of the Purchasing Department of the
City of San Diego, California, in the City Hall of said City,
until 10 o'cloek___ A M., of the 16 day of

Qetober s 19352, for:
Farnishing of

1 30" x 30" Cast Iron or Cast Steel Sliding Gate
with Bronze or Stainless Steel stem,
and equipped with bronze bushed cast
iron stem guides, torsion guide, and
roller bearing two speed operating
stand with indicator,

delivered F,0.B. San Diego, California, in good and

acceptable condition, all in conformity with the

attached specifications.

L] + & @ ® 9 L] L] e 8 L » L] L] a @ e @ a L] L] L] o e e @& L] * o L *
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1.

1.

1.

EL CAPIT AN RESERVOIR DAM
QUTLET TOWER

SLIDING GATE

Proposal A

30" x 30" rectangular flange frame Case Iron
sliding gate, t0 withstand 194 feet head and
operaté under a differential head of 75 feet,
complete with 2-1/2" rolled bronze stem,
operating stand, and other appurtenances and
miscellaneous items, delivered F.,0.B. San Diego,
California.

917

1 at_ each $

Proposal B

30" x 30" rectangular flange frame, cast steel
sliding gate, to withstand 194 feet head and
operate under a differential head of 756 feet,
complete with 2-1/2% rolled bronze stem, operating
stand, end other appurtenances and miscellaneous
items, delivered F.0.B. San Diego, California.

1 at each )

Proposal C

30" x 30" rectangular flange frame cast iron

' sliding gate, to withstand 194 feet head and

operate under a differential head of 75 feet,
complete with 2~1/4" stainless steel stem, operating
stand, and other appurtenances and miscellaneous
items, delivered F.0,B. San Diego, California.

1 at each $

Proposal D

30" x 30" rectangular flange frame cast steel
sliding gate, to withstand 194 feet head and
operate under a differential head of 75 feet,
complete with 2-1/4% stalnless steel stem,
operating stend, and other appurtenances and
miscellaneous items, delivered F.O.B. San
piego, Celifornia.

1 at each e
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DETAIL SPECIFICATIONS

1. REQUIREMENT,=- It is required that there shall be furnished
in conformity with these specifications a 30" x 30" sliding gate
with stem and operating stand and appurtenances for use in the El
Capitan Reservoir Dam Outlet Tower. Delivery shall be made F.0.B.
San Diego, California on or before December 15, 1932.

2. MATERIALS.~ The materials used to construct the gate and
appurtenances shall conform to the following requirements:

(a) Gray iron castings shall conform to the standard specifi-
cations for gray iron castings, Serial Lesignation: A 48-29 of the
American Society for Testing iMaterials.

(b) Steel castings shall conform in all respects to Class B
Medium Grade, Seriasl Vesignation: A 27-24, of the american Society
for Testing Materials.

(¢) Hanganese bronze shall have a tensile strength of 60,000
pounds per square inch, elastic limit 30,000 pounds per square inch,
elongation 20 per cent in 2 inches.

(d) Bronze for seat facings shall be of a composition best
adapted to the required service, and shall be satisfactory to the
engineer.

(e) Stainless steel shall conform t0 the standards of the
American Society for Testing Materials and shall be satisfactory
to the engineer.

(f) Matewials not covered in this paragraph shall be satis-
factory to the engineer.

3. TYPE AND DETAIL OF GATE.~ The general type of gate requireq
shall be as shown on lable 8, page 13 of the Chapmen Valve Company1 g

catalog on Coffin Products Sluice Gates, (Jamuary 1929 edition),
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or aqui#alent in the opinion of the engineer, and it shall be of
cast iron or cast steel as sslected. The center line of the disc
will be at Elevation 571, and the bottom of the operating stand at
Elevation 765. The gate shall be placed on the exterior of the
tower, the slope of which is 18 inches in 100 feet. The gate shall
be suitable 1o withsteand a head of 194 feet, and operate under a
differential head of 76 feet. (Back pressure on gate - 119 feet).
it shall be provided with a rectenguler flange frame, édJuatable
slde wedges for seating pressure, and stops at bottom.

4. DISC.~ The disc shall be of c¢cast iron or cast steel, as
selected by the engineer, and shall have a flat plate with hori-
zontal and vertical ribs. <Yhe ribs and plate shall be of ample
section 1o withstand the full pressure without distortion and a
factor of safety of not less than six shall be used in the desigu
of the disc. Bronze seat facings shall be driven into dovetail
grooves machined in the face of the disc and further secured with
brass rivets. The disc shall have tongues on each side extending
the full length of the disc and these tongues shall be accurately
machined all over. The disc shall have a pocket cast in the center,
heavily reinforced ribs into which shall be fitted a selid mengenese
bronze thrust nut threaded and keyed to the stem. FProper provision
shall be made t0 take up any play, and the design shall be satis-
factory to the engineer. 7The disc shall be fitted with three
wedges on each side, The wedges shall be of solid bronze and shall
be of the adjustable type. <%hey shall be provided with tongues on
the back to slide in vertical keyways, meachined in the dise, and
shall be secured to0 the disc by shouldered steel studs and bronze
nuts., 7They shall have solid bronze adjusting bolts. The wedges

shall be machined all over and shall make accurate contact with
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the bronze wedge facings attached to the guides.

S FRAME.- The frame shall be rectangular of the standard
flenge type with rear face machined and drilled to attach to con-
erete, and the front face machined to take the siiding gate guides.
The frame shall be of c¢ast iron or cast steel, as selected, of ample
section to prevent distortion, shall be cast in one piece, and shall
be satisfactory to the engineer. Bronze seat facings shall be driven
into dovetall grooves machined in the front face of the frame and
further secured with brass rivets. The front face of the frame suall
be machined on the vertical sides to fit the guides and shall have
holes drilled and tapped for the guide studs. Keys shall be provided
between the frame end the guides to prevent lateral movement of the
guides.

6« GUIDES.~ The guldes shall be reinforced with heavy ribs
at points of contact with the side wedges of the disc, capable of
taking the whole thrust due to water pressure and wedging action.
Heavy bronze wedge facings shall be attabhed t0 the guides at
points of contact with the side wedges end these wedge facings
shall be machined all over and shall make accurate contact with the
side wedges.

T. OPERATING STEM.~ The gate shall have a rising stem 2-1/g¢
diameter if of manganese bronze, of 2~1/4" diameter if of stainless
steel, as selewted by the engineer. The Qtnm shall withstand
safely, without buckling, the whole thrust due t0 closing the gate
under the maximum operating head., The stem shall have the threads
cut in a lathe, £ threads to the inch, Acme standard, or equivalent
in the opinion of the engineer.

8, COUPLINGS.~ The different sections of each stem shall be

joined together by solid manganese bronze couplings. The eouplings
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shall be threaded and keyed to the stems and all couplings shall be

interchangeable, so that any coupling will fit any section of stem,
and couplings can be replaced without the necessity of fitting.

9. STEM GUIDES.~ The manufacturer shall furnish cast iron
stem guides, bronze bushed, and adjustable in two directions and
cast iron brackets for stem guides. *he unsupported lengths of the
stem shall not exceed 10 feet if a 2-1/4" stem is uséd, and shall
not exceed 11 feet if a 2-1/2" stem is used. A torsion gulde shall
be provided near the base of the operating stand, designed to be
approved by the engineer, and the stem shall be suitably enlarged
to take guide recesses Or grooves as may be approved by the
engineer.

10. MISCELLANEOUS APPURTENANCES.- The menufacturer shall also
provide all necessary nuts, bolts, anchors, washers and miscellan-
eous items for complete installation of the gate, stem and operating
stand. All nuts and bolts where submerged shall be of bronze,

11. OPERATING ST AND.- The operating stand shall be Chapman
Type N 32 Roller Bearing Two speed floor stend (similar to type
shown on Page £7 of Chapmen Valve Company's Catalog on Coffin
Producte Sluice Gates, January 1929 edition), or equivalent in the
opinion of the engineer.

12. STEM SUPPORTS.- Stem supports shall be provided at each
guide and their design shall be such as not to weaken the stem and
shall be subjeet to approval by the engineer.

13. MACHINING AND ASSEMBLING.=- All parts entering into the
sliding gate shall be carefully and accurately machined to jigs
and templates and all like parts shall be absolutely interchange-
able 80 thst repair parts can be furnished at any time which can pe
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attached in the field without any fitting, chipping, or re-machining.'
All anchor bolt holes shall be acecurately drilled by template to the
izyout called for on the drawings. The bronze seat facings in the
freme and disc shall be carefully scraped or ground to a water

ight joint.

14, TESTING.- The manufacturer shall meke such tests as may be
required by the engineer, and all such tests shall be satisfactory
10 the englineer. Any materials failing to pass the tests prescribed
by the engineer will be rejected and the manufacturer shall substitute
proper materials therefor, satisfactory to the engineer.

15. SHOP DRAWINGS.- Each bidder shall submit with his proposal
detall drawings of the complete gate, stem, operating stand and
appurtenances. Fallure to submit detail drawings with the bid may
cause its rejection, as the interests of the ity of San Diego may
require. The manufacturer to whom award 1s made shall not bhgin
manufacture untll approval of the detall drawings by the engineer

is first obtained.
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PURCHASING DEFARTMENT
CITY OF SAN DIEGO

San Diego, California

October 20
19 3L

r. H. N. Savage
Hydraulic Engilneer
City of Sen Diego

Year lir. Savage:

We are tabulating below bids received on 1-30" x 30" Sliding Gate
and 1-6" Gate Valve, and for your reference and informetion we
are attachlng hereto the original blds together with all letters
and blue prints furmlshed.

Will you kindly return all papers with your recommendation as to
award:

Eig “'5“ nig Qnﬁ ﬁ’g ngu n:g ﬂn‘ m

Southern Kach.Co. $2689.20 $8751.60 $2991.00 $3052.80
Pelton Vater Wheel

Co. 2012.00 2049.00 2172.00 2216.00
Mach.Pipe & Supply

Co, 1613.00 1645.00 2370.00 2505.00
crane Co. No bid $395.00
Western Metal Supply

Co. 1409.00 1662.00 1861.00 2014.00 368.70

Very truly yours,

ture)
As Ray Seuwer, Jr.

Purchasing Agent
hjs/gw
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October 24, 1932

from : Hydraulic Engineer
To ¢ Purchasing Agent

Subject: San Diego River Project, El Capitan Feature
Gate and valve for outlet tower. Award of Contract.

Coneideration has been given to your letter dated
October 20, 1932 submitting bids received for 30" x 30¢
sllding gate, and 6" gate valve for the Ll Capiten Reservoir
outlet tower.

RECOMMENDATION: It is recommended that the bid of
Western Metal Supply Company for 30" x 20" cast iron sliding
gete with bronze stem, operating stend and accessories, their
Proposal A for {1,409.00, be accepted subject to their furn-
ishing complete detail assembly drawings showing the specifi-
cation requirements such as

(1) Stem nut at or near center of gate

(2) Gat.e stops at bottom

(2) Thickness and detail dimensions of plate

(4) Stem supports

(5) Inéicator on floor stend

(6) Miscellaneous items, viz: nuts, bolts,
couplings, gasket brackets, guides,
stem detalls '

It is also recommended that the bld of Western Metal
Supply Company for 6" Ghapmen extra heavy bronze gate valve

with bronze stem, floor stand and accessories for $368.70,
be accepted.

He N. Savage,
Hydraulic Engineer.

HNS/p
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October 26, 1922

n."rﬂo He We Rohl md

T. E. Connolly _
Contractors Ll Capiten Reservoir lem
4351 Alhembra AvBnue

Los Angeles, Celifornie.

Subjeet: Sem Diego River Project,
El Capiten Feature, construction
of Cutlet Tower

Gontlcmsn:'

Please advise as to your pregram relstive to
the construction of the outlet tower at El Capitan
reservoir dem, and eapeclially when you expect
t0 have requirement for the 30" ssucer valves
which will be furnished by the City end will be
instelled by you in accordance with paragreph 89
of the contrect specifications and installetion paid
for under schedule item 49 in erder thet the City
may order the valves in emple time,

Very truly yours,

H. N, Savage,
ﬂydrunllo.gualnnar.

HNS/p
cc Resident Engineer
Hareld Wood
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Qctober 27, 1932

From : Hydraulic Engineer
To ¢ Purchasing Agent

Subject: San Diego iiver Project, El Capitan Feature
30" Saucer Valves for Outlet Tower.

l. Inclesed is requisition for six 30" saucer valves,
various lengthe, and cast steel covers with brass bypass,
and bronze seat, and mescellaneous items, delivered F.0.B.
Jan Diego, to be installed in the outlet tower of the El
Capiten reservoir, also copy of specificetions for the
valves.

2. If you will advise as to the number of additional
copies of the specifications that will be reguired, they
will be furnished by this office.

3. The valves should be available in San Diego by
January 30, 19%3.

4. Estimated cost ¥1,500.00.

5. Funds are available under Ordinance No. 57.

He No Savage
Hydraulic bkngineer.

HNS/T

Encls.(2)

Requisition fof € - 30" saucer valves
Copy specifications

ecCity Manager
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EL CAPITAN RESERVOIR DaM
OUTLET TOWER
30" SAUCER VALVES

l. 30-inch cast iron saucer valves, various
lengths, and cast steel govers with brass
b{pass, end bronze seat, and miscellaneous
items, delivered F.0.B. San Diego

6 at lump sum §

28




DET AIL SPECIFICATIONS

l. REQUIREMENT .= It is required that there shall be furnished
in accordance with these specifications snd drawings hereinbelow
listed 30-inch saucer velves for the El Capitan Heservoir Outlet
Tower. 7The valves and covers shall be delivered F.0.B. San Disgd

on or before 193___.

2, LIST OF DRAWINGS.=-

WD-426 Sheet 2 of 5. 30" Saucer Valves

¢ MATERIALS.- The materials required by these drawings and
specifications shall conform to the following requirements:

(a) Gray iron castings shall conform in all respects to the
standerd specifications for gray iron castings, Serial Designation:
A 48-29, of the American Socliety for Testing Materiels.

(b) Steel castings shall conform in all respects to Class B
Medium GUrade, Seriel Designation: A £7-24, of the American Society
for testing Materials.

(¢) Bronze castings shall be cast in dry molds and shall
consist of United States Government bronze having a composition
of about 88 parts of copper, 10 perts tin and 2 parts zine and
having the following physical properties: & minimum tensile
strength of 30,000 pounds per square inch and minimum elongation
in two inches of 14 per cent.

(d) Structural steel shall conform in all respects to
structural steel for buildings, Serial Designation: A 9-24, of
the American Soclety for Testing Materials.

(e) Brass castings shall consist of 88 parts of copper, 10
parts of zine and 2 perts of tin, end a minimum tensile strength

of 20,000 pounds per square inch.
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4. SAUCER VALVES.- The Z0-inch saucer valves and covers shall
be built according to details snd dimensions shown on the plans
and shall be free from blow holes and other defects. water seals
shall be cast on as shown on the drawing. The bronze seat shall
be accurately machined and the screws shall be countersuni. The
valves shall be entirely satisfactofy to the engineer. Unsatis-
factory valves will be rejected and the manufacturer shall replace
such valves at his own expense,

S. CAST STEEL COVERG.- The covers shall be cast steel and
shall be accurately made in accordence with the drawings. The
brass bypass shall be made as shown ané shell have a steel staple
cast in. Zhe complete covers shall be satisfactory to the engineer
and defective covers shell be replaced by the manufacturer at his
oWn expense. |

€. ANCHOI BOLTS.- The manufacturer shall furnish all riecessary
anchor bolts, nuts, washers and lead gaskets and miscellaneous

items required for the complete installation of each unit.
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INTER-DEPARTHENT AL COMMUNICATION Nov. 17, 1932
From ¢ A. Ray Sauer, Jr.
To : H. N. Savage

Subjeet: 30 x Z0 Cast Iron Sliding Gate & Gate Valve
PURCHASING DEPARTMENT

We have not sent to the Council a Resolution covering
acceptance of the bld for 30" x 30" cast iron sliding gate
and 6" bronze gate valve, referred to in your letter of
October 24, pending recelpt of information requested by
you in your letter of October 24, Subject, “San Diego ‘
River Project, El Capitan Fenture Gate and Valve for
outlet tower. Award of Contract."

For your inform#ion we are sending you herewith copy
of letter received from the Chapman Valve Company f
together with blue prints referred to. Will you please
advise with this information if you wish to make a 5
final recommendation of accepting the bid of the Western i
Metal dupply Company, proposal for ¥1409.00. i

i

H., J+ SCHAPER ‘Sim&tur.)
hjs/gw

encs
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38~
COpy/ P
Hovember 18, 1932
From ¢ As V. Goeddel
To ¢ Ere H, N, Savage, Hydraulic Engineer
- (Attention: ¥r, Pyle)
Subjeet t Report on cost of appurtenances for outlet tower, etc.

El Capitan Dam

¥onday, November 14th, the Council considered a communication from
the 31{3 Nanager recommending the adoption of a resolution authorize
ing the Purchasing Agent to advertise for bids for saucer valves,
etc., as recommendec by the Hydraulie Engineer, No agtion was taken
apparently because the Councilmen wanted a definite report regarding
the cost of these appurtenances, and covering the cost of appurten=
ances previously purchased and appurtenances which will be required
later,

The City ¥anager explained to the City Council about the contract
specifying that the City furnish certain appurtenances. ZThis had
been explained previously. Undoubtedly it will require frequent
additional explanations,

I would appreciate receiving from you, for transmittal to the Mayor
and Councilmen, a special report on this subjeat showings

1, List of appurtenances purchased, showing costs

2, List of appurtenances for which bids are to be
advertised now (saucer valves, etc.) showing
estimated cost,

3+ List of additional appurtenances whigh will probably
be required later, together with cost estimate.

Please furnish one original and seven carkon copies.

A.?G/d.k Ay V, Goeddel
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— Hovember 22, 1932
From t Agting Hydraulic Engineer

To s City Manager

Subject ¢ San Diego River Project, El Capitan Feature

Appurtenances, cost of

Reference is made %o your letter of November 18, 1932 requeste
ing report on cost of outlet tower and tunnel appurtenances for El
Capitan reservoir dam,

In preparing the specifications for the il Capitan reservoir
dam, spillway and outlet works, it was deemed advisable for the City
to furnish certain appurtenances, to be placed by the contractor.
Reference for details is made to letter of September 15, 1932 te the
City Manager on "Funds for purchase of outlet tower and tunnel
appurtenances,”

1. Bids have been asked and received for:) Total price
1 30"x30" cast iron sliding gate with $,777.70
stem and stand
1 6" extra heavy gate valve with stem
and stand

2, Requirement exists at present for the purchase
of 6 = 30" cast iron saucer valves and covers for
placement in the outlet tower, Lstimated cost 1,600.00

3+ There will be requirement for purchase by the
City and for placement by the contractor as the work

progresses of the following appumenances: Zstimated cost
a) 2 = 36" saucer valve covers 300,00
b) 2 = 42" saucer valve govers 400,00
¢) 1600 feet ® ghain, sheaves and

(a) mcﬁmo;ul ;sn.a;‘:kiu s 1,0004,00
Q - : m lllu"
Manu:‘ valves (ori 3.nn11{ 'z:mhn

by the City for the Suther work

for service as line valves 1,500,00
e) 2 large gate valves 24500400
f) 1 wineh and miscellaneous equipment 50000
&) Purchase of blind flanges and special

work at lower emd of outlet pipes 90000

Total of above $01,577.70

As the work develops, conditions may arise which will eall for
appurtenances other than those listed and proper study and recome
mendations will be made when appropriate,

Fred D. Pyle
FDR/t Acting H ic Bngineer
City Manager furnished 8 copies
for Mayor, Councilmen and City Clerk
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PURCHASING DEPARTMENT
CITY OF SAN DIEGO

Sen Diego, California

November 22
19 32

Mr. H. N. Sa?age
Hydraulic bngineer
City of San Diego

Dear lr. Savage:

We are tabulating below bids received on Six 30" Saucer Valves,
and for your reference and information we are attaching hereto
the original bids together with all letters furnished.

Will you kindly return all papers with your recommendation as
to award:

Standard Iron Works $2875.00
Southern Machinery Co. 2070.00
Machinery Pipe & Supply Co. 1990.00
Enterprise Foundry Co. 1342.00

Very truly yours,

—AJBAY SAUER, JR. (Signature)

Ae Ray Sauer, vYr..
Purchasing Agent

encs
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November 26, 193%

From ¢ Acting Hydraulic Engineer
To ¢ Purchasing Agent

Subject: San Diege hiver Projeet, El Capitan Feature
Cutlet Tower, bids for 6 saucer valves

1. Reference is made to your letter of November 22,
1932 asking for recommendation on four bids received for
g - 30" saucer valves for the El Capitan Reservoir Outlet
LOWEr.

2. In the low bid of the Enterprise Foundry Company
it is stated in their proposal ".....hereby propose and
agree to furnish one 30 inch cast iron saucer valves,
various lengths, and cast steel covers..s..for the lump
sum of #1,342.00."

3. Frovided the above lump sum bid quotation is for
the six saucer valves and covers, manufactured in conformity
with the plans and specifications, it is recommended that
award be made to the low bidder, the Lnterprise Foundry
Company, for the furnishing of the six 30" saucer valves

and covers.

Fred DU. Fyle _
Aeting Hydraulic Engineer

FDP/p
¢c Hydraulie Engineer
Walhlngton, Ds Co
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CONTRACT

THIS AGREEMENT, Made and entered into at The City of Sam
Diego, State of California, this 3rd day of January 1933, by
and between THE CITY OF SAN DIEGO, a munieipal corporation in
the County of San Diego, State of California, the party of the
first part, and hereinafter sometimes designated as the City, and

ENTERPRISE FOUNDRY COMPANY, a corporation,

party of the second part, and hereinafter sometines designated
as the Contractor, WITNESSETH:

That for and in consideration of the covenants snd agreements
hereinafter contained on the part of said City, and the sums of
money hereinafter designated to be paid to said contractor by
said City, in manner and form as hereinafter provided, said con-
tractor hereby covenants and agrees to and with said City te fur-
nish and deliver to said City:

Six (6) 30" saucer Valves of various lengths, and
cast steel covers with brass bypess and bronze seat and
miscellaneous items, delivered g.o.b. San Diego, feor
installation in the outlet tower of Il Capitsn Reserveir,
in accordance with the specifications hereto attached,
marked Exhibit "A" and made a part hereof.

Sald contractor hereby agrees to furnish and deliver the
osaucer Valves and appurtensnces, hereinabove described, at and
for the following rfoo, to-wit: One thousand three hundred
forty=-two dollars fsx.acz.oo).

Sald contractor agrees to deliver the Samcer Valves and appur-
tenances, hereinabove described, within twenty (20) deys from and
after the date of the execution of this contract.

Ad sald City, in consideration of the furnishing end delivery
of sald equipment by sald contractor according to the terms of
this contract, and the falthful performance of all the obligations
and covenants by sald contrsetor herein undertaken and sgreed u n,
snd the acceptance of said equipment by sald City, will fqr sal
¢ontractor, in warrants drawn upon the proper fund of sald City,
the sum of One thousand three hundred forty-twe dollars
($1,342,00), said sum to be payable as follows:

Upon the completion of delivery of the oquignnnt herein-
above described, and the acceptance of the same by the Couneil
of sald City, seventy-five per cent (78£) of the said contract
price shall be paid sald contractor, and twenty-five per cent
(26%) of the whole contract price shall remain unpaid until the
expiration of thirty-five (af) days from and after the completion
of sald contract and the acceptance of the said equipment there-
under by the Council, when on proof that the contract has been
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fully performed, the balance remaining shall be peid to sald con-
tractor. .

Sald contractor hereby agrees thet it will be bound by
each and every part of this contract, and deliver and cause to
be delivered all of sald material and equipment, as herein
specified.

No interest in this agreement shall be transferred by the
contractor 10 any other party, and any such transfer shall cause
annulment of this ¢ontract, so far as The City of San Diego is
concerned. All rights of action, however, for any breach of
this contract are reserved to said City.

It is mutually agreed by and between the parties hereto
that in no case unauthorized by the Charter of The City of San
Diego, or the general lews in sffect in =aid City, shall said
City, or any depariment, board or officer thereof, be liable
for any portion of the contract price; also thet no extra work
shall be done by sald contractor unless authorized and directed
by resolution of sald Couwil to that effect.

IN WITNESS WHEREOF, this contract is executed by The City
of San Diego, acting by and through the members of the Council
of said ctt¥. under and pursuant to a resolution authorizing
said execution, and the sald contractor has ceused this instru-
ment t0 be executed, and its corporste name and seal to be
herounto affixed, by its proper officers, thereunto duly au-
thorized, the day and year in this agreement first above written.

THE CITY OF 3AN DIEGO.

By —__JOHN F. FORWARD, JR, __

e ALBIERT_N. BENNEIT
e BROY._E » _GOODEODY
—SQSERR J. BU3S0
et L OHN,_Be BLAKISTON

(SEAL)

ATTEST: AN _BQSST

QEty Clerk. Members of the Couneil.
By.

Deputy,
ENTERPRISE FOUNDRY COMP ANY

ATTEST: BY e BaBe KRQECK = ASST.SEC. .
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I hereby approve the form of the foregoing contract, ithis
Sl day of Dec., 1932,

wfir.Lia BYERS
City Attorney

By.
Assistant City Attorney.
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EXHIBIT *A®
DETAIL SPECIFICATIONS

1. REQUIREMENT. - It is required that there shall be far-
nished in accordance with these specifications and drawings herein-
below listed 30-inch saucer valves for the Bl Capitean Reservoir
Outlet Tower. The valves and covers shall be delivered F.O.B,

San Diego on or before within 20 days.

2+ LIST OF DRAWINGS. - WD-426 Sheet 3 of 5. 30* Saucer Valves.

Se MATERIALS. - The materials required by these drawings
and specifications shall conform to the following requirements:

(a) Gray iron castings shall conform in all respects to the
standard specifications for gray iron castings, Serial Designation:
A 48-29, of the Ameridan Soclety for Testing Materials.

(b) Steel castings shall conform in all respects to Class B
Medium Grade, Serisl Designation: A 27-24, of the American Soelety
for Testing Materials.

(¢) Bronze castings shall be cast in dry melds snd shall
eonsist of United Statee Government bronze having a composition
of about 88 perts of copper, 10 parts tin and 2 partszine and
having the following physical properties: A minimum tensile
strength of 30,000 pounds per square inch and minimum elongation
in two inches of 14 per cent.

(d) Struetural steel shall conform in all respects to
structural steel for bulldings, serial Designation: a9-24, of
the Mmerican Society for Testing Materials.

(e) Brass cestings shell cesist of 88 perts of cepper, 10
parts of zine and £ parts of tin, and a minimum tensile strength
of 30,000 pounds per square inch.

4. SAUCER VALVES, = The 30-inch saucer valves and covers
shall be built according to details and dimensions shown on the
plans and shall be flee from blow holes and other defects. Water
seals shall be cast on as shown on the drawing. The bronze seat
shall be aceurately machined and the serews shall be countersunk.
The valves shall be entirely sstisfactory to the engineer. Unsat-
isfectory valves will be rojected and the menufacturer shall re-
place such valves at his own expense.

8. CAST STEEL COVERS. = The covers shall be cast steel and
shall be acourately made in accordsnce with the drawings. The
brass bypess shall be made as shown and shall have a steel staple
e¢ast in. The complete covers shall be satisfactory te the engineer
and defective covers shall be repaleed by the manufacturer at his
own expense, '
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6+ ANCHOR BOLTS. ~ The menufacturer shall furnish all neces-
sary anchor bolts, nuts, washers and lead gaskets and miscellene~
ous items required for the complete installation of each unit.
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January 20, 1933

Western MHetal Supply Company
7th and K Streets
S5an Diego, California.

Subject: San Diego River Project, E1 Capiten
Feagure, outlet tower - gates.

Gentlemen:

Receipl is acknowledged of letter addressed to you
dated January 18, 1933, from the Cahpmen Valve Manufacturing
Company, requesting approval of certain drawings, duplicate
prints of which were enclosed.

_ Item 1. JSluice Gates. Drawings B-32536, L-14511,
H-14561, 5-13529, P-52837, E-32538, 5-10969, S5-10970 and
3‘112950

On Drawing B-328636, 16-3/4" anchor bolts are shown
for fastening of the flanged frame to concrete. *hese
bolts are evidently listed under {tem "M" of Drawing B-32537.
It 1s requested that at least four of these bolts be 18 inches
long and that all anchor bolts be provided wih washers next
to the hedd in the concrete.

No snchor bolt holes are shown thru the flanged frame
on Drawing B-32838.

No play has been allowed for the expansion and contraction
of the stem.

No assembly drawing is shown giving details of setting
clearances.

Item 2, B-17305, B-4007, B-32907, S5~10969, S5~10970 and
S~11291.

The four foot length of Class "C" ecast iron pipe shown
on DUrawing B-32907 need only be 3'4}" long and it is requested
that it be cut to such length.

Expansion of stem should be provided for.

With changes noted the drawings submitted are approved
for manufacture and one print of each of the above are hereby

returned.,
Very truly yours,

H. N, SGVQE;’
PE/P Hydraulie Engilneer
encls. (15)



4/86/34 942
copy /T

8-7-33

From : Hydraulic Engineer
To : Purchasing agent

Subject: San Diego River Froject, El Capitan Feature
36" and 42" saucer valves for outlet tower

l. ZEnclosed is requisition for two 36" and two 42"
Saucer valves, and cast steel covers with brass
bypass, and bronze seat, and miscellaneous items,
delivered f.o0.b. San Diego, for installation in the
outlet tower of El1 Capitan reservoir, also copy of
specifications for the valves.

£ I you will advise as t0 the number of additional
copies of the specifications that will be required,
they will be furnished by this offics.

3, The vaelves should be availeble in San Diego not
later than April 16, 1933,

4, Est 1fnat0d cost $2.500-00.
5. HMands are svailable under Ordinance No. 133.

6. The following concerns may wish t0 bid on these
valves:
Standard Iron Works San Diego
National Iren Works "
Southern Machinery Cempany "

Western Metal Supply Company %
Machine;y Pipe & Supply Company b
Vernon Foundry Inc. Hollydale, Calif.
Enterprise Foundry Co, San Frencisco
U.5.Cast Iron Pipe Compeny Los Angeles
Hs N. Savage
Hydraulic Englneer.
HNS/p
encls. (2)
Requisition

Copy of specifications
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BL CAPITAN RESERVOIR DAM OQUTLET TOWER
36" and 42" Sauger Valves

1, 36-inch cast iron saucer valves, and cast steel
covers with brass bypass, and bronze seat, and
misgellaneous items, delivered f.,o.b, San Diego

2 at__Two Hundred Eighty-three Dollars each §.566.00

2s 42-inch cast iron saucer valves, and cast steel
covers with brass bypasa, and bronze seat, and
miscellaneous items, d.iliurod f.0.bs San Diego

2 at_ Three Hundred Bighty-Eight Dollare each § 776400

Total $ 1342,00
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DETAIL SPECIFICATIONS

1. REQUIREMENTS,» It is required that there shall be furnished
in accordance with these specifications and drawings hereinbelow
listed two 36~inch and two 42-ingh saucer valves for the £l Capitan
reservoir outlet tower., The valves and covers shall be delivered
f+0.0s San Diego on or before April 15, 1933.

2, LIST OF DRAWINGS,=
WD=426 Sheet 1 of 5. 42" Saucer Valves
WD=426 Sheet 2 of 5. 36" Saucer Valves

3¢ MATERIALG,= The materials required by these drawings and
specifications shall conform to the following requirementss

(a) The castings shall conform in all respects te the standard
spegifications for cast iron water pipe and ng:oinl gaatings, of
the American “ater Vorks Association adopted lay 12, 1908, with
subsequent amendments, except for the following: The chemical come=
position of the iron shall be within the following limitses

Minfmum Maximum

Sulphur «10%
ot s 5% 105
841icon 1.2% 1.70%

(v) Stccl_easting: shall eonform in all respects %o Class B
Medium Crade, Serial Designa tion: A 27~24, of the American Society
for Testing Materials,

(e) Bronze castings shall be cast in dry molds and shall cone
pist of United States Government bronze having a composition of
about 88 parts of copper, 10 parts of tin and 2 parts zine and
having the following physical properties: A minimum tensile strength
of 30,000 pounds per square inch and minimum elongation in two ingche-
es of 14 per cent,

(d) Structural steel shall conform in all respeets to struete
ural steel for buildings, “erial Designations A 9=24, of the
American Socgiety for Ttt%tng Materials,

(e) Brass castings shall consist of 88 parts of eop{:r. 10 parts
of zine and 2 parts of tin, and a minimum tensile strength of 30,000
pounds per square inch,

4s BAUCER VALVES,~ The saucer valves shall be made from stande
ard cast irvon Class C 90° elbows and shall have iuserted in the
flange end a machined bronzed seat securely fastened, all as indie
cated on the drawings, They shall be built aﬂcarding'tn details
and dimensions shown on the plans and shall be fres from blow holes
and other defeets, The bronze seat shall be accurately machined
and the serews shall be countersunks The valves shall be entirely
satisfactory %0 the engineer. Unsatisfagtory valves will be rejecteq
and the manufaeturer shall replace such valves at his own axpense,
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5e¢ CAST STEBL COVERS,= The covers shall be cast steel and
shall be accurately made in accordance with the drawings, The
brass bypass shall be made as shown and shall have a steel staple
east in, Such staple shall have attached to it a 3-foot length of
3/8~inch round close link chain with K & B conneeting links at
each end, The complete covers shall be satisfactory to the engineer

and defective covers shall be replaced by the manufacturer at his
OWn expenag,
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Pebruary 18, 1983

liessrs. H. W. Hohl end T+ %+ Connolly
Contractors L1 Capitan Dem

4351 Alhembra Avenue

Los ingeles, Californis.

Subject: GSan Uiego hiver Froject, El Cepiten
Feature, outlet tower.

Gentlemen:

Enclosed ere prints of Dreawings WD~400, WD-423 sheets
1 and 2 of 2, WD~424 Sheets 1, 2 and 3 of 3, for the outlet
tower at £l Cepiten reservoir dam; and

Print of Drawing "0-485 showing reinforcing steel
detall for base of the tower.

The excevation for theée tower will be paid for under
Schedule items 9 and 14 and the remeinder of the work
under eappropriate schedule items.

Pleese edvise as 10 when you expect 10 commence excave~
tion for the tower and when you expect to commence concrete
work on the tower so thet the necesssry getes and appur-
tenences mey be secured by the City of Sen Diego.

Very truly yours,

Hs N, Savage,
Hydraulie Englneer.

FRe/p

enels. (7)

Wi~400

WD~42% sheets 1 and 2 of 2
Wi-424 sheets 1, 2 and 3 of 3
Wo~425

e¢ HeW.Rohl & T-E.cmmon?. El Ceapiten Dam
¢¢ Contrector's ifesident lepresentative
ec City's Hesident Engineer
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March 8, 193%
From ¢ A. Ray Sauer, Jr., Purchasing Agent
To : H. N, Savage, Hydraulic Engineer
Subject: BIDS FOR SAUCER VALVES

FURCHASING DEPARTMENT

The following bids were received for Saucer Valves in accordance
with your request and Resolution 59708:

2-36" 2=42" Total

Machinery Pipe & Supply Co. §990.00 $1300.00 $2290.00
Sidney L. Hayer lMach. Co. 896.00 1160.00 2056.00
Stancdard Iron Works 1919.50
Consolidated Steel Corp.Ltd. 812.00 1104.00 1916.00
long Beach Iron Works 736.78 965.24 1691.02
Enterprise Foundry Corp. 665,00 990.00 1655.00
Relisble Iron Foundry 735.00 907.80 1642.80
Southern Machinery Co. 1596.60
Vernon Foundry Inc. 566.00 T76.00 1342.00

. " ¥ Alt.Bid 526.00 696.00 1222.00

You will note that the low bidder, the Vernon Foundry Incorporated,
Hollydale, California, also submitted an alternate bid which is a
total of ¥120.00 lower than the regular bid. The regular bid is
in accordance with specifications ae prepared by you and the
alternaste is the same except that covers would be made of steel
plate fabricated and welded in place of cast steel.

The bids as recelved were accompanied by checks of different bidders,
for 5% of bids, except that none of them were certified and therefore,
the bids are not strictly legal. However, after receiving your
recommendation of award, we are going to recommend that although

the checks c¢ould not be certified because of the bank holiday and
the bids are therefore mot legal, that the Purchasing Agent be
authorized to purchase from the low bid. If this is in accord with
your recommendation will you please advise, also when recommending
award, if you concur in the recommendation that we would make re-
garding the Purchasing 4gent bedng authorized to purchase in the
open market.

We would htank you to give us a prompt reply on this so that we m
submit bids and recommendation to the City Menager not later than
Friday morning, March 10.

A. Ray Sauer, Jr, ’

hjis/gw Purchasing agent
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From Hydrauli¢ Ingineer

a8

To Purchasing Agent

aw

Subject: San Diego River Froject, El Capitan Feature
36% and 42" saucer valves

Consideration has been given to your letter dated March
8, 1933 submitting bids received for saucer valves on
Hdareh 8, 193% in accordance with my request dated
February 7, 1933, and Resolution No. 59708, to be in-
stalled in the outlet tower of El Capiten Dam.

The contractor at El Capitan Dam is now excavating for
the outlet tower and the valves, which are to be placed
in the base of the tower, will be required within thirty
days in order that the contrector be not delayed.

RECOMMENDATION:

It is recommended that the bid of Vernon Foundry Incorporated
to furnish the valves and covers according to the drawings
and specifications accompanying your notice to bidders, for
the sum of §1,342.00 be accepted.

In the eveni that award cannot be made on bids received,

it is further recommended that the Purchasing Agent secure
authority %0 purchase the saucer valves in the open market.

He N, Savage
Hydraulic Engineer

HNS/p
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March 2, 1933
From : Testing Engineer
To ¢ Hydraulic Engineer

Subjeect: San Diego River Project, El Capitan Feature,Saucer Valves

Inspection at the new municipal piler, of saucer valves and
covers for El Capitan reserveir outlet tower, as requested
in your letter of Feb.25, was made on Mar. 1.

Dimensions in general checked with those given on the drawing
which sccompanled your letter. An exception was the thickness
of the covers, which varied in places from the 1-5/8" required,
up to 2% Also, the loops of the eye bolts, which are evidently
of forged material, varied somewhat in dismeter, being about
1/16" short of the required 1" diemeter at the top, and about
that mmich more then 1" at the base.

The drawing indicates that the brass by-pass should be fully
machined up the sides, t0 a diameter at the top of 3-7/8"%,
These pleces were machined only to the 3*® diam. dimension at
the top of the cover, leaving a shoulder there, and running up
unmachined to a 4" diam. at the top. It would seem that these
pleces should be machined clear tothe top, to ensure close
fitting in their bearings.

The machined 4" strips on the under side of the covers, for the
seating of the valves on their supports, were free from flaws
and imperfections in the metal. The feel of the machined sur-
face under the fingers did not indicate a very fime texture,
but I would judge that it may be of sufficient fineness to

serve its purppse.

The tops and edges of the covers were of rough unfinicshed
appearance, with some pitting, and small fissures, in the metal.
I would not Jjudge however, that these are of such extent as to
render the plece defective, and require rejection.

A8 T have not had {rantlcal working experience with the re-
quirements in detall of finish, for castings of this kind, it
might be well to hesve the points covered in the last two para-
graphs reviewed by some one fsmiliar with such deteils.

Copy of specificetions and print of Drawing WD-426, sheet 3 of 5
forwarded with your letter, are returned herewith, as requested

therebn.

iy recommendation would be for acceptance of the valves, sub-
Jeet to completion of machining on the by-pass pleces, as re-
ferred %0 in Par. 3; and subject to review of finish details,
as referred to in Par., 6, if you consider this desirable.

Je Y. JEWETT (Signature)
dyi/v
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From Hydraulic Engineer

To Purchasing Agent

L

Subject: San Diego River Project, El Gapitan Feature
30" saucer valves and covers

The six 30" saucer valves and covers for El Capitan outlet
tower, manufactured by the Enterprise FoundryyCompany of
San Francisco, and delivered te the Municipal Pler on
February 2%, 1938, have been inspected and it is recom=-

mended that they be accepted.

H. N. Savage
Hydraulic Engineer

HNS/p
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erch 6. 1933

Hegsrs. H. W, Fohl and ¥+ =+ Conmolly
Contractors 1 Cepiten Dam

43581 Alhambre Avenue

Los Angeles, Californies.

Subjeet: San Diege Hiver Project, L1 Capiten
Festure. Outlet ‘ower, furnishing
of appurtenances.

Gentlomen:

It 1s contemplated thet the following sppurtensnces in
the outlet tower of &1 Cepiten reservoir dem will be furn~
ished snd pleced by the contractor, and psyment will be made
under the respective schedule items: -

(a) Cless € Cast Iron Pipe:

4z" - 00

é * g f .t 1an,th

2«8 " L]

1 s 11 ] "

1 - m a ]
36" 1 -4 o "

2 -8 # ]

1 - 11 n "

1 - m ” "

{b) Ladder rungs and ¢ﬁards

(e) 728 ~ 1"¢ hooks in interior of tower as shown
on drawing Wp~424 sheet 1 and § feet above esach
30" ssucger valve snd shove sliding gete

{4) 6 - 1°g "™ supporis in tewer reof

(8) 4 = 1-1/4" @ "U" supports in tower roof

() 1% covers for openings in operasting floor

(g) 7 ~ 2xBx1/4 rinm angles in openings in tower fleoor

{h) Fipe railing es indiceted (12-foot sections 2 feoet
leng, 2 sections 9'6" with 1 vertical post
ot cenier of sach, £ sections on interior plat-

forms 11°6* long with 3 verticel posts each. The
lest 2 sections of relling to be removables
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Kesare. M, W. Rbhl
and T. £, Connolly ~% 3/6/33

Additional eest iron pipe end appurtenences will be re-
qQuired for plecing in tunnel in plug.

The followin, sppurtensnces will be furnished by the Clity
and pleseed by the contractor inm the outlet tower under Schedule
Item 49!

8 - 48" saucer vaslves and covers

E - 36" sesucer valves and covers

6 - 30" saucer valves snd covers

1 - 3" x 0" sliding gete, stem, guide snd operating
atand

i~ 6" gote valve with pipe, stem, guldes, snd operating
gtend (valve 10 be placed about elevstion 620)
{not shown on drewlngs)
= 10" 2By I~beam £0'11" long (under reof of tower with
; sheave ring and supporting
~ 10" 85§ I-beam 10%'4~)/2" *

st r‘i"o
12" DleBf I-beem 13' long in tower pletform suppory

e = N M
L]

= 3" I-beams B' long with clevices for valve cover
supports

& = 1-1/4"F eye bolts in botiom of tower opereciing floor
12 - 7/8°% hot bent hooks in columns of Lower %op

4 = 3/4°% eye bolts at clevetion 757.85 and 750.25
2 ~ 1"F eye bolts st elevation 748.5 in edge of plstform

All necesssry chein

i€ ~ ohein sheaves

8 - 18" x 18" cast iron vents
1e- lli# wiu@h

Additional sppurtensnces will be furnished by the Uity
for placing in the tunnel plug.

¥lesse advise when sppurtensnces to be furnished by the
City should be delivered. |
Very truly yours,

He No Savage,
Hydrsulic inglineer

oot MlEEN L .
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He We ROHL & To %. CONNOLLY
CORTRACIORS

El Cepiten Dem
Vise ~ Lakeside, Californie

Br. H.HN. 3"’8’

Hydroulie Lngineer

In eharge Weter Levelopment
City of Sen Liego, California.

Deer Sir:
In roply to your letter dated
Feb. 18, 1933, plesse be odvised that on or sbout

ril 15th., we will commence concrete work on
the Outlet 5‘%“‘-

Kindly furnish us imwediately with
detail drawings of the cmst irom pipe and specinl

oastings to be furnished by us under bid schedule
Item 48.

Very truly yours,
fi«W.lohl and T.E.Connolly

comemdie s BOHL (Signaturel
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March 2%, 1933

Kessrs. H. ¥, Rohl & T« E. Connolly
Contractors E1 Capiten Dam

4351 Alhambra Avenue

Los Mgeles, Laliforniz.

Subject: Sen Diego Rver rFrojeet, L1 Ceplten
Feature, outlet tower, construction.

Gentlemen:

Recelyt is scinowledged of your letter dated
Merch 21, 193% in reply to my letters dsted Cetober
26, 1932 end Februery 18, 1933 inviting you to
indicate your progrem and dstes for excavation and
construction of the outlet tower of El Cepiten Dam.

Your letter states thet you expect Lo commence
concrete work on or sbout April 18, 1933,

The delivery of the seucer velves which go in
the bese of the outlet tower, snd of other appurten-
encee, will be expedited.

Ime to the short tine intervening between your
reply to my ebove dated letters, and the dete flxed
by you for commencing c¢oncrete work, the ssucer
valves mey not be received within the time you
indicste you will have need for them.

Very truly yours,

He N. Cavage,
Hydreulic Englneer.

HNG/
e (P Rohl & T.E.Connelly
E1 Cepiten Dem
Contrector's Sesident Representative |

Gity's hesident Englneer
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March 23, 1933

lessrs. H. W» ROkl and T. &, Connolly
Contrectors Ll Capiten Dem

4551 Alhembre Avenue

Los Angeles, Cslifornie.

Subject: San Liego River <roject, El Capiten Feature
Outlet lower and funnel Plug, e¢ast iron pipe.

Gentlemen:

In sccordance with your request of Merch 21, 1933, the
following cast iron plipe and speciel castings will bs reguired
in the outlet tower and tunnel plug ot £l Capitan Dam, to be
furnighed and placed by the lonirector, peyment to be mede under
gontract schedule item No. 48!

CUTLET TOWER {as per letier dated March 6, 1933)

4Z2° Class C cast iron pipe, bell and spigot

l - 4 foot length
2-5 L] »
£~ 8 " i
Ev 3y * "
& “3n » "

36" Class C cast iron pipe, bell nni epigot

1« 4 foot length
2 -8 i "
3 *RE W '
1~-1z ' » »

TUNNEL FPLUG

42" Class C cest iron pipe, bell and spigot
6.3 foot longht

6 f.

8 "

8.23

10

12

42" Class C cast iron pipe, flesnge end spigot,
flenges drilled americen Stesndar

2 - 12 foot lengths

£ » 48" Cless U cast iron 45° engles, bell end
spigot 90" redius

B P et P ot et
T 332 2 %%
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2 = 42" Class C cest iron blind fleanges,
flenges drilled American “tendard and tapped
for 3" pipe.

36" Cless C cest iron plpe, bell end spigot

£ -~ 8 foot lengths
1% 8.%8 * "
1l 10,37 ® L
L a3 "
4 - 12 . "

36" Class C cast iron pipe, flenge and spigoet
flenges drilled Americen Standerd

2 = 12 foot lengths

£ ~ 36" Clasa C cast iron 45* engles, bell
and spigot 90" radius

4" Class U cast iron pipe, bell end spigot

5 - 12 foot lengths
1-5 L "

4" Cless C cast iron pipe, flange end spigot
flenges drilled american Stendard for 4% velve

1l - 8 foot length

The above materiesl to be in sccordence with paregreph 131
of the contract specifications reading as follows:

131+ CAST IRON PIPE AND SPECIAL CASTINGS.~Cast iremn pipe
and specisl cesiings shall be of hub and splgol type, except
that cest iron flenges shall be provided drilled for eonnection
to velves, and shall be Class © and shell conform in all respects
to the Standerd Specifications for Cast Iron Water Fipe and
Special Castings of the imerlcen Water Forks Associstion edopted
Mey 12, 1908, and as modified except for the following: (a) the
chemicel composition of the iren shall be within the following

limits;
Minimum Maximum

SULlPhUr sessessecssccsne 0.104
FhosphoriuSecscssscassss 0.90%
NengaNes@eessssoosessss QubL -o.ggf
31110.’1 [ ERAEENERNERE RN 1.8‘ x.

(b) Flenges for connection 10 gete valves and main outlet valve
shell be cast on the speciel castings end shell conform in all
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respects to the *"American Stenderd® of Jemuery 1, 1914, The cast
iron pipe and special castings will be pald for at the unit price
bid, which shall include the cost of the necessery yarn, lead for
connections, complete in place and ready for operation.

Very truly yours,

He No Sevege,
Hydraulic Engineer.

FDE/p
¢c H.ii,Rohl & T.E,Connolly
El Cepliten Dem
Contrector's Resident Nepresentstive
City's Resident Engineer




5/4/33
copy/f

April 1, 1933

Mesgra. H. W. ROM1 & T« E. Connolly
Contractiors Ll Cepitan Dam

4351 Alhembra Avenue

Los Angeles, Californlas.

Subject: Sem Dlege River Project,
&1 Capiten Festure, outlet tower
appurtenances.

Gehtlemen:

Certain of the sppurtensnces listed in letter
dated Merch $, 1933 as belng furnished by the City
of Sem Dlege, to be pleced by the Contractor in the
outlet tower at El Cepitan dam under contract schedule
item 49, especislly two 42-inch seucer valves and
covers and two 36~lnch saucer valves snd covers, are
promised to be delivered to you at 51 Capiten Dem
f«0:.bs trucks early im April 1833.

It is understood thet your price of five cents
per pound for scheduls item 49 is based on f.0.b.
truck delivery by the City of San Diego st El Cepiten
and that you will arrange t0 unloed velves and other
appurtensnces promptly wpon srrivasl.

Very truly yeurs,

H. Ne sw‘gi
Hydreulic *ngineer.

HNS/P
ec H.W,R0hl & T.E.Connolly
El Capiten Dem
Contractor'e Hesident Hepresentative
City's Hesident Engineer




4/23/54
copy /T

4-287-33

¥rom : Hydraulic Engineer
To i Purchasing Agent
Subject: San Diego River Project, El Lapitan Feature

6" extra heavy duty gate valve with floor stem and
brass extension stems

The 6" extrs heavy duty gate valve with floor stem and
brass extension stems for Il Capitan reservoir dam outlet
tower, furnished by the Western Metal Supply Compeany of
San Diego, and delivered to the Municipal Pler aApril 18,
19%3, has been inspected and it is recommended that it be

accepted,

He N. Sa?ago
Hydraulic Engineer

FD®/p

959
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4/24/34
copy /T
5-16-33
From ¢ Hydraulic Engineer
To : Purchasing Agent

Subject: OSan Diego River Project, El Capitan Feature
36" and 42" saucer valves for outlet tower

The two 36" and two 42" saucer valves for El Capitan
outlet towér, manufactured by the Vernon Foundry Company,
Inc. dellivered liay 8, 1933 to Contractors H. W. Rohl &
T. L. Connolly at the job, have been inspected and it is

recommended that they be accepted.

H. N. Sﬂ-vase
Hydraulle Engineer.

FOR/p

969
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6-12-33
From ¢ Hydraulic Zngineer
To ¢ Purchasing Agent

Subject s San Du%o Riyer Project, #l Capitan Feature
Cutlet Tower, appurtenances

Hequirement exists for the purchase of appurtenances and delivery
to E1 Capitan damsite for installation in the outlet tower of El
Capitan reservoir dam, as follows:

(a) 1 » 10" 25§ I~beam 20'3" All as shown om drawing WD=424
2 = 10" 257 I~beam 10'4§"  sheet 2 of 3

{(b) 1 » 12" 31,5/ I-=beam 13* long

{e) Miscellaneous appurtenances as shown on drawing WD=459

Steel for items a, b and ¢ should be of structural grade,

(d) gs n‘zﬁ: # close link electric welded chains in the following

1 = 25" with 2 standard 3/4" K&B connecting links (each with
1~ 50" yf- ring at one end,
1- ] and each a 3/4" dia-
1+« 100" _' meter elevis with nut
1« 125" bolt and washer and
i+-150°* having a minimum ¢lear~
i-a73" ance of 1=1/2" attached
2 = 206" to the other end,)

2 - 216"

See drawing WDe426 sheet 5 of 5.

(e) 12 sheave assemblies as shown on drawings WD=426 or equivalent
with pawl and sheave wheel to f£it chains,

(£) 1 eompound geared handwingh, Pacific Foundry Co, manufagture or
equivalent, cﬁ:::ty 5000, with asbestos lined steel band
brake all as & on page 61 Figure 255 of Marron, Rickerd &
m:m Co. Catalog ¢28, Drum length to take 200' of BBB §/8¢

He

(g) 8 = 12* x 12" gast iron foundation venta,

Certificates of weights of all items should be furnished. Funds are
available under Ordinances 57 and 133s As many drawings as request-
ed will be furnished from this office.

It is recommended that the above items be advertised for bids and
madle avilable as soon as possible, b i
L ] L]

Hydraulie neer
f.?ﬁ/’.’;.m Drawings WD=424 aheet 2 of 3;’3* sheet § of 53 WDe4a59

ge City Manager
Mczuntw:.
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3-7-36 ‘ 962
copy/f

June 15, 1938

From : FResident Engineer
To ¢ Hydraulic Engineer

Subject: San Diego River Project, El Capitan Feature
Qutlet Works 6" gate valve

le On June 12, 1933 a letter of instructions relative
to 6" gate valve for El Capitan Outlet Works, wes received
from the Hydraulie Engineer, together with 4 manufecturer's
blue prints.

€e Drewing B-17305 of the 6" valve shows no flange
drilling. Inspection of the valve and parts at the Broadway
Pier in San Diego on June 14, 1933 was made and it was found
that the gate valve flange is propsrly drilled with twelve
13/16" holes on 10-5/8 bolt circle with 2 holes up. This
drilling corresponds with the drilling shown on drawing
B-32907 for the cast iron pipe flange.

S Drawing B-32907 shows the valve stem 145 feet long.
This will require the gate to be set with its center at
elevation 620.02 as evidently the inclination of the stem
from vertical was neglected in computing stem length.

4. The location of this gate stem will be 7'6-7/8"
from center of the tower and on a line 2 feet northeasterly
from a 1line thru center of tower and slide gate stem. This
latter line 1s center line of one of the tower bays. This
location of the gate valve stem will give sufficient clearance
between the two floor stands, provided the operating handle
of the large floor stend is toward the center of the tower.

5. The 4 blueprints will be kept in the Hesident
Engineer's office until installation ie complete.

6. The expansion and contraction of this 1-1/2" bronze
stem will amount to about 1/2" for 50° range of temperature.
There appears %0 be no provision for taking care of this
increase in length between bonnet of valve and tog bushing
of the floor stand. The floor stand should be set at a time
whem the stem 15 at its maximum length so that when contraction
occurs the strains will come as tension on the stem »nd
stuffing box of the valive rather than as compression rescting

against the valve bonnet.

" o)
Harold Veod
Resident Engineer

HW/p



4/20/54 96, !
copy /T

ROHL-CONNOLLY CO.
Contractors

El Capitan Dam,
June 21, 1933,

ir. He N. Savage,
Hydraulic Engineer,
San Diege, California.
Dear Sir:
Will you please furnish us with two prints of drawing
WD 400 of the Outlet Tower, and oblige,
Very truly yours,

H.W.Rohl & T.E.Connolly
—te Be CONNOLLY (Signature)



4/20/34
copy /T
June 22, 1933
Mesers. H. W. Rohl & T. E. Connolly 3~16

Contractors X1 Capitan Dam
4351 Alhambra Avenue
Los angeles, California.

Subject: San Diego River Froject, E1 Capitemn
Fetture, Qutlet Tower, Irawing.

Gentlemen:

In compliance with your request dated June 21, 1933,
enclosed are two prints of City of San Diego's Drawing
WD=400, edited to 2-20-33, San Diego River Project, El
Capitan Feature, Outlet Tower.

Very truly yours,

He No Savage
Hydraulie Mngineer.

F/f
el WD"4QO (2)

964
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ROHL-CONNOLLY CO.
Contractors

June 23, 1933

Nro }Il NI Savaga’

Hydresulic Engineer

San Diego, California.

Dear Sir:

Will you please furnish us with three tracings show-

ing the balance of the lower Steel, and oblige,
Very truly yours,
H.W,Rohl & T.E.Conneolly

——iretzel (Signeture)



4/80/34
copy /T 966

June 23, 1933

liessps. H., W, Rohl and 7. E. Gonnolly 5=17
Centractiors £l Capltan Dam

4351 Alhambra Avenue

Los Angeles, California.

Subject: San Diego River Project, E1l Capiten
Feature, Cutlet Tower, drawings,
Reinforeing steel.
Gentlemen:

In compliance with your request dated June 23,
1935, enclosed are three prints of each three drawings
showing reinforcing steel detalls for San Diego River
Project, El Capitan Feature, Outlet Tower.

Very itruly yours,

H. N. Savas’
Hydraulic¢ bngineer.

FDR/p
encle (9)
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eopy /T

July 8, 1933

lessrs. H. W, Rohl & T. E. Connolly S5=-23
Contractors E1 Capiten Dam

43551 Alhambra Avenue

Los Angeles, California

Subject: Sen Diego #iver Projeet, El Capiten
Feature, outlet tower, 30-inch
sauncer valves, ladder rung spacing.

Gentlemen:

o gorrect an inadvertant oral statement made by
the City's Resident Engineer to your Resident Superin-
tendent Mr. O, C. Steves relative to the setting of the
€O~1nch saucer valves in &1 Capitan reservoir outlet

ower; :

You are directed to =0 construct the tower that
the concrete brackets under the saucer valves will be
monolithic with the tower.

After each bracket has had sufficient time to set,
then the saucer valve willl be set thereon and the tower
wall concrete formed monolithically sround the saucer
valve flanges. It will not be permitted to leave holes
in the outlet tower for setting the valves later on.

Ladder rungs on the tower will be set twelve inches
apart ag indicated on the drawings.

Very truly yours,

H. N. Savage,
Hydraulic Engineer.

HNS/p

967
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July 8, 1933

Messrs. H. W. Rohl & T, E. Conndlly 5~25
Contractors El Capitan Dam

4351 Alhambrea Avenue

Los Mgeles, California.

Subjeet: San Diego River Project, £E1 Capitan |
Feature, outlet works, laying cast |
iron pipe.

Gentlemen:

In order to provide for the two construction
Joints between the outlet tower and tunnel of Al Capitan
reservoir dam, it is deemed advisable that the pipes be
laid with the bell ends downstream. The saucer valves
for the base of the tower, furnished by the City, and
the cast 1ron pipes, which were furnished by the Con-
tractor in accordance with letter of the Hydraulic kngineer
dated Marech 23, 1923, requires the pipes to be laid with
the bells downstream. ‘

In view of the above, that portion of the contract
specifications paragraph 132 reading "In laying pipe the
bell shall be lald upstream” will be disregarded.

Very truly yours,

H. N. SQV&S.
Hydraulic Engineer.

HNS/p



4/84 /54
copy /T

He. We ROHL & T. E. CONNOLLY
CONTRACIORS

July,18,1933

Hr.H.N.Savage,Hydraulic Engineer,
San Diego,
Cal,

Dear Sir:

To prevent any possible misconstruection of your
letters 5-83 and S-24 wherein you state,"To correct an
inadvertant oral statment made by the City's Resident
- Imgineer to your Superintendent-" it is my desire to set forth
the facts surrounding the cases listed and in the light
thereof "inadvertant oral statements"cannot be applied.

To make up a reinforecing steel 1list for a portion
of the spillway above elevation 680, I had Mr.Folling,
Sales Manager for the Pacific Coast Steel Qompany come
down from Los Angeles t0 go over your plens with your
Resident Epgineer and our Superintendant. To order proper
lengths of steel without waste, it was necessary that
location of construction joints be esteblished. After
considerable thought and discussion, not inadvertantly,
these were established and a steel list based thereon was
decided upon. As the steel had not been cut and bent at
the time of receipt of your letter no harm has been done
nor additional cost entailed and your instruction will be
.followed.

Relative to construction of concrete brackets under
saucer valves; " will be monolithic with the tower.". This
instruction will be followed but it is not a correction of
eny inadvertant statement made by Mr.wWood.

On your drawing WD-400 File No.2528 D-2, approved by
you, showing deteil of tower and bracket, have the
following note~"Provide 6" seat for bracket". Obviously if
a seat in the tower wall is to be provided for the bracket,
it was the clear intent to construct the bracket in the recess
left for it. If poured monolithic no seat or recess could be
provided nor would be needed. I construe your letter S5-23 as
an authorization to delete that instruction shown on your
approved plan and will construct monolithically instaed of
providing a seat unless advised to the contrary.

Youre very truly,
H.W.Rohl & T.E.Connolly

T. E. CONNOLLY (Signature)
¢c City Manager
City Attorney
JEM
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H. W. ROHL & T. E. CONNOLLY
CONTRACTORS

July, 20,1933

HreH.lN.Savage, Hydraulic Engineer,
San Diego,
Cal.

Dear Sir:

The change in moving the location of the outlet
tower has 50 changed the character of the cast iron pipe
required that the provision of paragraph 131 of the
Spegifications, *and shall be Class C and conform in all
respects to the Standard Specifications of the American
Water VWorks Association-" is no longer applicable.

I submit herewith coples of the quotation and
information on the original layout and a later letter
from the lManufacturers at the time of placing the order
for the changed pipe. Their contention is that this pipe
line is now so largely made up of specials that it becomes
a speclal job and departs from the Standard Specifications.

Originally but two specials were contemplated in
an approximate 800,000 pounds. The revised list for the
present plans now has but 14 standard pleces out of a total
of 40 pieces, in a total welght of 287,5500pounds. Numerically
354 of the pieces are standard and 65% are specials. The
actual tonnage now is but 28¢ of the original. By weight
42% of the tonnage now is standard and 58% specials. These
figures would seem to amply support the manufacturers
contention. In addition there is now additional caulking
and pouring of a greater number of joints than standard
would have required.

This change has caused an added cost of practically
50% esbove what standard pipe would have cost.

In view of the above we believe a change order
covering this item should be issued and the entire jtem put
on an extra work basis. We submit this matter for your
consideration, requesting such an arder.

Yours very truly,
H.W.Rohl & T.E ® c°m°11y

T. E. CONNOLLY (51"1&1’-“?‘)
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July 21, 1933

iiessrs. He W. Rohl & T. E. Connolly s-27
Contractors &1 Capitan Dam

4351 Alhambra Avenue

Los Ageles, California.

Subjeet: OJan Diego River Project, E1 Capitan
Feature, Outlet Tower, location of
ladders.

Gentliemen:

Cn Drawing WD-423% Sheet 1, of the El Capitan Reservoir
Dam Outlel Tower, a ladder i1s shown on the north inside wall
of the gate well. This ladder should be on the inside of
the south wall and should extend from elevation 612 downward
Lo elevation 574 inclusive., Zhese 39 rungs should be set in
the center of the south wall., No guards are required for
this ladder.

Six ladder rungs on the outside of the gate well should
be sel in the center of the south wall between elevation 612
and 607 inclusive. No guards are required here.

On Drewing WD-424 Sheet &, the location of three ladders
is shown. Iwo on the outside and one on the inside of the
tower. Drawlng ViD-424 Sheet 1 shows the ladder on the inside
of the tower extending from the operating floor to the flat-
form at elevation 757. Seven rungs are reguired for this
ladder, between elevation 767 and 761 inclusive. The drawings
show ladder rungs and guards on the inside of the tower below
the platform at elevation 750. 7This ladder offsets diagonally
in eight rungs from the position shown in plan of platform
elevetion 750 to position shown below the platform which is
centeref five inches southwesterly from the center line of the
entrance adit. +his ladder from elevation 750 to 573 inclusive
required 178 rungs and 102 guards. The guards extend from
elevation 748.33 to 578 inclusive. Detall of guards and rungs
are shown on drawing WD-424 Sheet 3.

The ladder on the oukside of the tower extends from the
operating floor at elevatlion 765 to a platform of structural
steel at elevation 75%, and then continues down the outside
of the tower between elevation 7565 and 614 at a position so
the vertical center line of the ladder will be two feet to
the southwest of and parallel to the center line of the 30~-inch
gate stem. This ladder will require 154 rungs and 85 guards
of standard dimensions and £ guards above the iron platform
at elevations 76%.8% and 756.5, which 2 guards will be bent to

parsllel the outside of the platform. The above arrangement
required only one ladder on the outside of the tower.



972

Messrs. H. W. ROhl & T. E. Connolly -2 7/81/33
o=27

Deteils for the iron platform on the outside of the tower
at elevation 752 are shown on Urawing WD-466.

Ladder rungs, guards and platform will be paid for at the
unit price bid for structural steel, Schedule Item No. 34.

Very truly yours,

H. N. Savage,
Hydraulic Engineer.

HNS/p
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July 21, 1933

Messrse He W. Hohl & T. E. Connolly S-28
Contractors £l Capitan Lam

4351 Alhambra Avenue

Los Angeles, California.

Subject: San Diego River Project, El Capitan
eature, Outlet Tower, appurtenances

Gentlemen:

Transmitted herewith are copies of Drawings WD-465 and
WD-466 showing in detail miscellaneous appurtenances and ladder
rungs and guards to be furnished and placed by the contractor
in the E1 Capitan Outlet Yower.

Referring to my letter to you dated March 6, 1983, subject:
"San Diego River Froject, El Capitan Feature, Outlet Tower,
furnishing of appurtenances®™, it haes been deemed advisable to
increase item (d) to 12 - 1"g "U® gupperts to be placed where
directed by the Resident ingineer;

Decrease item (f) to 12 covers, placing a guard rail
around the entrance t0 the tower instead of a cover;

- 46:odify item (h) pipe reiling as indicated on Drawing

Very truly yours,

H. N. Savage,
Hydraulie Engineer.

HNS/p
encls.(2) Wp-465, WD-466
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copy /T

July 22, 1933

liessrs. H. W, Rohl & T. E. Connolly S5-30
Contractors E1 Capitan Dam

4551 aAlhambre Avenue

Los angeles, California.

Subject: Sen Diego River Project, E1 Capitan
Feature, construction details

Gentlemen:

Receipt is acknowledged of your letter dated July 16,
1935 amdvising of your intended compliance with construction
detail of reinforcing steel at junction of spillway floor
with side lining El Capitan Reservoir Dam, as shown on
Drawing WD-449 Sheet 6 of 7, and as indicated in my letter
dated July 8, 1933, 5-24, subject: Spillway side wall footing"
and your willingness to pour the bracket under the saucer
valves monolithically as indicated in my letter dated July
8, 193%, S5-23, subject: Outlet tower, 30-inch saucer valves,
ladder rung spacing®.

The monolithic method of constructing the seat under the
saucer valves was deemed t0 entall less expense to the Con-
tractor on account of the depth and quantity of reinforeing
steel indicated on Drawing WD-400, and on account of the
necessity of supporting the saucer valve while the horizontal
leg extending thru the tower wall is being concreted at the
time the wall ie being poured.

If, however, you prefer to construct a seat in the tower
wall and then, after the forms are stripped around the seat,
pour the bracket, before proceeding with the tower wall con-
struction, it is made optional to the contractor to use the
method as indicated for the bracket on Drawing WD-400.

In either case the valve must be seated on its base
before the tower construction may proceed.

Very truly yours,

H. N. Savage
Hydraulic Engineer.

HNS/p



4/24/34
sopy /T

July £5, 1933

Messrs. H. W, Rohl & T. E. c°m°11y
Contractors £l Capiten Dam

4351 Alhambra Avenue

Los Mgeles, California.

S5-31

Subject: San Diego River Project, El Capitan
Fetture, outlet tower - copper water
stop and kKeyways.

Gentlemen:

You are hereby directed to install 20-gauge annealed
sheet copper water stop 12 inches wide in the center of all
horizontal construction joints in the outlet tower at El
Capitan Dam.

The water stop shall be set in a vertical position with
6 inches embedded In concrete each side of the sonstruction
Joint. The sheets forming the water stop shall be jolned
as per coniract specifications paragraph 84. Payment will
be made at the unit price bid in the schedule.

In addition to the copper water stop, satisfactory key-
ways shall be installed in each horizontal construction
joint in the outlet tower.

Very truly yours,

Ra N- Sa?&g;.
Hydraulic Engineer.
HNS/p
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mgust 4, 1933

TO THE HONORABLE, THE MAYOR AND COUNCIL
OF THE CITY OF SAN DIEGO, CALIFORNIA.

Subject: San Diego River Project, El Capitan Feature
Outlet VWorks, Cast iron pipe and special
castings. Change Order No. 1.

Gentlemen:

The location of the outlet tower at El Capitan reservoir
dam was changed from directly over the by-pass tunnel as
indicated on the contract drawings, to a point alongside the
tunnel. This change was made, with the concurrence of the
California State Engineer, as a matter of economy and in |
acecordance with that portion of paragraph 98 of the contract
specifications reading as follows:

"98. CONCRETE IN QUTLET TOWER.- The outlet tower
shall be constructed according to the drawings
and/or ae directed by the engineer. The exact
location of the outlet tower will be determined
by the engineer when further data are available.

"

If the tower had been constructed over the tunnel the
cast iron pipe would have been stenderd bell and spigot except
for two 45° angles and four flanged joints.

As approved by the State Englneer and now being constructed
four 45° angles, four flenged joints and twenty short lengths
varying from four feet to eleven feet, are required, and the
standard lengths of pipe are correspondingly decreased.

Paragraph 13 of the contract specifications reads as
follows:

"CHANGES.- The engineer may, without notice to
the sureties on the contractor's bonds, make
changes; (a) in the designs or material or
machinery; (b) in the plans for installation
or construction; (e) in quantities or character
of the work or material required. The changes
in plans for installation or construction may
also include (a) modification of shapes and
dimensions of canals, dams and other struc~
tures and excavations therefor; (b) the
shifting of locations to suit conditions
disclosed as work progresses. No changes
affecting the cost in excess of +1,000 will

be made by the engineer without the approval
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To the Honorable, the Mayor and Council -2 8/4/33

of the Common Council. If such changes re-
sult in an increase or decrease of cost to
the contractor, the engineer will make such
additions or deductions on account thereof
as he may deem reasonable and proper, and
such action thereon, subject to approval by
the Common Council, shall be final. Extra
work or material shall be charged for as
hereinafter provided.,"

Since the 45° angles and the short lengths of pipe cost
materially more than standerd lengths of straight pipe, and
there are more joints to be leaded, I am constrained to the
opinion that there is Jjustification for issuing a change order
under paragraph 13 of the contract specifications limited to
the additional cost of the pipe and the lead joints.

RECOMMENDATION: It is recommended that you officially
approve the change in the requirements for cast iron pipe and
special castings due to change in location of the outlet tower
and authorize the Hydraulic Bngineer to issue the necessary
change order to the contractor in accordance with the provis-
lons of paragraph 13 of the contract specifications for the
construction of £l Capiten reservoir dem, spillway and outlet
works.

Respectfully,

Hb Nl 3&?!80.
Hydraeulic Engineer.

HNS/p




5/11/%4
copy /T
liessrs. H. W, Rohl & 7. E. Connolly S=33%

Contractors £1 Capiten Dam
4351 Alhambra Avenue
Los ingeles, California.

Subject: San Diege River Projeet, El Capitan
Feature, Outlet Tower, Subcontracts.

Gentlemen:

Enclosed is copy of my letter dated Aagust 8, 1933 to
Johnson Engineering Comstruction Company, 4703 Grey Drive
Les Mmgeles, Californie, roglymg t0 letter signed by J. W
Johnson dated August §, 1933 enclesing copy of his letter
dated agust §, 1933 to H. W. Rohl & T. E. connolly, Con-
Lractors, E1 Capitan Dam regarding subcontract work en
out let tower,

Very itruly yours,

Hs N. Savage,
Hydraulic Engineer.

HNS/T
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August 16, 1933

Messrs. Ho We Rohl & T. E. Connolly S-37
Contractors El Capitan Dam

4351 Alhambra Avenue

Los Angeles, California.

Subject: San Piego Kiver Project, E1 Capiten
Feature, outlet works, cast iron
pipe and special castings.

Gentlemen:

Recelpt is acknowledged of your letter dated July 20,
1953 stating your belief and giving your reasons why a
change order should be issued t0 cover the additional cost
Lo the contractor of cast iron pipe and special castings to
be furnished and placed by the contractor in the base of
the outlet tower and in the tunnel plug of E1l Capitan
reservolir dam. !

In accordence with that portion of paragraph 98 of the
contract specifications, reading as follows:

"98. CONCRETE IN OUTLET TOWER.~ The outlet
tower shall be constructed according to the
drawings and/or as directed by the engineer.
The exact location of the outlet tower will
be determined by the engineer when further
data are available. . . « "

the locatinn of the outlet tower was changed from directly
over the by-pass tunnel to a point alongside the tumnel.

If the tower had been constructed over the tunnel, two
45° angles and four flanged joints would have been required.

As now being constructed, four 45° angles, four flanged
Joints and twenty short lengths varying from 4 feet to 1l
feet are required.

Since the 45° angles and the short lengths of pipe
cost somewhal more than straight plpe of standard lengths
and there are more joints to be leaded, I am constrained
1o the opinion that there is Jjustification for issuing a
change order under paragraph 13 of the contraet specifica-
tions limited to the additionesl cost of the pipe and lead
joints; but

There is no justification for issuing sn extra work
order under paragraph 14 of the contrset specifications.
Very truly yours,

Hs N. Savage,
HNS/p : Hydraulic Engilneer,
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August 16, 1933

Messrs. H. W. Rohl & T. E. Connolly 3-38
Contractors E1 Capltan Dam

4351 Alhambra Avenue

Los Angeles, California.

Subjeect: San Diego River Project, El Capitan
Feature, Change Order No. 1, Outlet Works
Cast Iron Pipe and Special Castings.

Gentlemen:

In accordance with paragraph 13 of the contract drawings
and specifications for E1l Capitan Reservoir Dam, Spillway and
Cutlet Works, and Resolution of the Council No. 60588, copy
attached, and Document No. 284249, copy attached, notice is
hereby given you that the furnishing and laying of 36-inch and
42-inch cast iron pipe in the outlet works, as listed in the
Hydraulic Engineer's letter to the Contractor dated Harch 23,
1933, subject: Outlet Tower end lunnel Plug, cast iron pipe -
will be considered as a change order within the meaning of
paragraph 13 of the contract specifications, in 80 far as the
size, extra angels and lengths of pipe may increase or decrease
the cost to the contractor, and the engineer will make such
additions or deductions on account thereof as he mey deem
reasonable and proper.

Immedlately upon the completion of the work, please furn-
ish this office copies of statements for the 36-inch and
42-inch cast iron pipe and special castings, and a detailed
statement supported by cost data indicating the amount of
increase or decrease in the cost o the contractor, for use
by the engineer in determining the amount of addition or
deduction to be made on account of this change order.

Very truly yours,

H. N. Savage,
Hydraulic Engineer.

HNS/p
fnclse(2)
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and verified statement of ¢laim of W J Burke & C0., INng.,
egainst Johneon Chimney Construction Co., sub-contractor
end Rohl~-Connolly, genersl contractors, on the £l Capiten
Dam project.

State of Celifornie (
88
County of Los Angeles

W. J. Burke, being duly sworn, depeses end nr‘s Thet he is the
President of W J Purke & Co:, Ine., clasiment ereing

That the said w J Purke & Co., Inc. has furnished certain me~

terials to bo used in the erection and construction of that cer-

tain structure, to-wit, & dem, for the City of San Duto as owner,
8,

situsted in the County of Sen Diego, State of Californ on the
following deseridbed property, to-wit:

El Capitan Dam, on the Sen Diego River, &t a pite
known ss El Cepiten, 20 miles northesst of Sen Diege,
known as Fl Cepiten Dam, es per pids opemed on April
11, 1932, by the City Coumeil of the City of cen
Diege, owner;

That between sbout the 20th day of July, 1933 end sbout the 26th
doy of mgust, 1933, the mald W J Burke & Co. 20ld and delivered
to Jehnson Chimney Comstruction Co. end/er W. Johnson, a sub-
contractor on the above-deseribed work furnishing certain 1sbor
end materisls under & eontract with W & Rohl snd T = Conmeolly,
the genersl contractors on the sbove-deseribed werk, the afore-
said meterials snd being, to-wit: rental of 60 sets of williems
Form Clemps; spreader rods, eones, ete., in the sum of $68.06,
which seid sum 18 end wae the ressoneble market value thereof;
and thet each end all of seid materials were used in, upen or
about the econstruction of seid dem;

Thet 2 has been paid on sceount of the above-mentioned

meterials, leaving a balmice still due, owing snd unpeid to said

W J Burke .12;3 I::.ihm n:lrdmmr. r.m.g mater-
g0 furn sum after _Just

‘::;uts md cruiu. snd whiech uu.m of $68.06 has het been paid,

AND YOU ARE HEREBY NOTIFIED to withheld from moneys end/or
bonds due Or thet may become due from you for the construction of
seid dem & sum of meney emd/or bends sufficient to pay the elaiu-
ent herein the said sum of $68.06 es provided by law.

Dsted at Los Angeles, Celifornis, this 18th day of September, 1983,
fi“mtil -mu-‘“ml.
As FProsident of W J Burke & Co Ine
Sabseribed and sworn to before me this 18th day of September, 1935,
® pm;’i DMO‘M"

Notary Publie in snd for ,
(SEAL) Gounty end stete ot
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Ban Diego, California
Jetover 5, 1933.

Mr. H. H, Savage,
Hydraulic Engineer,

San Diego, Calif,

Dear Gir:

I have this date written to one Wm. J. Burke, president
of the W, J, Burke & Company relative tc their claim filed
with the City for matorial furnished to the Johnson Chimney
Construction Co., alleged to be a subcontractor on the El
Capitan Dam project., I advised him to file a claimwith the
contractors and in the event that he actually furnished ma-
terial %o the subcontractor of Rohl and Connolly, and in the
event that the bill is unpaid by said subcontractor, it would
appear to meé proper that ﬁohl and Connolly pay the bill,

Until you hear further from me regarding the subject,
there is nothing in the way of duty for you to porforg in
connection with the claim. In the event that the matter is
not straightened out by the time the holdback money ie due

the contractor, we may then at that time withnold payment,
Yours very truly,
C. L. Byers,

C. L. Byers,
oLB/M City Attorney.
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Decsember 12, 1933

dessrs. H. W. Rohl & T. E. Connolly S-T1
Contrectors El1 Capiten Dam

4251 4Alhambra Avenue

Los Angeles, Celifornicze.

Subject: Sen Diego Biver Project, El Capitan
Feeture, outlet tower. Fainting of
eppurtenances.

Gentlemen:

In eccordance with the provisions of peragraph 136 of
Lhe contrect specifications for the construction of Fl Capitsn
Reservoir Dam, Spillwey and Outlet Works, you are directed to
peint metal eppurtensnces furnished and instelled by the
Contractor eand exposed to the eir, =s follows:

Appurienances on and sbove the outlel tower floor, in-
cluding rim engles in the floor, floor openling covers both sides,
pipe reiling end relling chain, hend grebs et ladders and mis-
celleneous items, to be peinted with two coats of aluminum
bronze over required shop coat of red lead and oil.

Appurtensances below the outlet tower flour, including
ladder rungs end guerde, hooks, platform rallings, platform
at elevetion 7523 and miscellaneous items, to be given e coeat
of Biturine over the shop cost of red lesd snd oil. Uhere the
metal has not as yet received a shop cost of red lead and oiil,
al the option of the Contrsctor e priming coet of Biturine
Primer may be used.

Very truly yours,

H, K. Sevage,
Hydraulic Englneer.

HNS/ p
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H, Wy ROHL & T, B, CONHOLLY

Contractors

September 28, 1934

Mr. Fred D, Pyle

Hydraulie Engineer
San Diego, Californias

Dear Sir:

As discussed with you and the State Engineer and his
principal assistant yesterday, it is imperative that I
begin the installation of the cast iron pipe in the tunnel
plug immediately., My desire is to install and bed the
pipes in gonerete so there will be some eight feet of the
tunnel taken :{ and then leave the remasinder of the plug
open until such time as permission is granted by the -tate
to complete the closure.

Vould {ou please favor me with a pipe listing and
diagram of the order in which you wish the various lengths
installed and set grade and line so I ean proceed at once.

It is my belief that two thirds of the tunnel opening
remaining and the possibvility of putting head oh it to
the spiliway level would pass as much water as the
tunnel optniug would have with the slight head that was
contemplated it might have on it during operation of either
of the last two winters, 5o I feel that we have the same
fagtor of safety as regards ultimate capacity as well as a
considerable storage basin behind the dam to act as control,

Would you please favor me as above at once,

Yours truly,
HoW,Rohl & T.k.ﬂannllly
TEC By T, &, Connolly

984
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Wansrs. . ¥, Rohl & T, &, Connolly Gel29
Contrastors 1l Capitan fam

4351 Alhanbra Avenue

ios Angelse, Califernia.

Subjeet: dJam Dlege Hiver Projeet, 51 Usapitan
Fanture, Vutlet pipee in tunnel.
wventienens

Attached is sopy of shcet 1 of 2 irawing VD=423 on which ave
indicated in red and blue the iengtiun of pipe and the order rejuived
at the upntrean end where coundetion is esde to the existing pipe in
the sutlet tunnel of A Capiten baw, ss follows:

Hortherly 42* pipes 1 = 8,23 foot length B & ©
i~ 45° bend

e
T 3 BN
oW

Southarly 42" pipes 1= 5,3 ¢* -
i = 45° Bend
s ot

L 45
sPh s
o

EEE*E

K
;{ﬂlnl

Esrtherly 36* pipes

L

southerly 36 pipes

B G e B e ot i B B0 B0 e et B B
EE R RN RN
A% 8n s
W«
s s s

(1} e A

e
[ =
> s
L]

|
i
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|

The 4~inch ¢ast iren piy
The Jower end will be an d-fe EONEE
by the City sed instailed %y the Uoutrselor.

The 3Jo-ineh and 42«inch pipe is to be supperted om piers prier
to cone moasesent, layiang of the pipe should preoceed frem
apstiress teo downstream.

Bo werk obatrueting the hypuss tusnel shall be undertaken
until peradssien is given by She Enginear.

"l
§§

¥or/) A | Lie ingiseer.
oe City Wmager
City AtSorm
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12-1-34

From : Hydrasulic Engineer
7o : Purchasing Agent

Subject: San Diego River Project, E} Capitan Reservoir Dam
Spillway & Outlet Works, Reservoir Gauge

Requirement exists for the painting directly onto the El
Capiten Heservelr Dam Outlet Tower, a reservoir gauge and
markings to be similar to sample available in the Hydraulie
Englneer's office.

The gauge shall be 2 feet wide and the procedure in painting
shall be equivalent to the following:

1. Wire brush the entire area under the painted porton.
£. Brush area under painted portion with saturated

solution of zinc sulphate and after this has thor-
oughly dried brush off.

. Apply and thoroughly brush in one coat of Fuller's
Gilsonite.

4. Apply one coat white Concreta after adding only
sufficient of No. 910 Concreta Feducer to spread.

S. Apply one coat white Concreta after adding 1 quart
of linseed o0il to each gallon and brush out to a
thoroughly smeoth finish.

6. Apply black gauge markings with Fuller Durable
Industrial black enamel.

The background of the gsuge proper shall be white.

‘mple time shall be left between successive coatings to
permit thorough drying of the materials.

The work should be done by a thoroughly emmpetent sign
painter and should be inspected on the ground prier to his
placing of bid. Attention shall be called to the faect that
the exterior face of the outlet tower slopes and that
markings will have to be adjusted accordingly.

Check elevations required will be given by the City.

Funds are avajilable under Ordinance No. 8550,

Fred D. Pyle
Hydraulic Engineer

PB/p
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HERORANCO Y

Subject: San Diego River Prejeet, 1 Capltsn Festurs,
M. ¥. Robl & 7. ©. Conmolly Conirsed, Outlet
Works, Cast Iren Fipr and Special Castings,
({Change Order Mo, 1;.

Faragraphs 151 sad 124 of the contraet spesificstions for
the eomsiraction of the Ul Capiten Reservelr Dam, illway mnd
Outlet Worke providesz for furnishing and laying cast ireon pipe
end spseinl e¢sstings. Sehedule Item 48 provides for esst iren
Plpe and spacial eastings complste im place. Coutrast drawing
g&-m :huslrour 48~1inch e=st iron pipes in the pipe embeduent

the tunnel. ] i

As originally plamned the outlet tower was located directly
over the outlet or bypsss tuanel snd four 40-inch cast iren pipes
passed from the tower through the tunmel pluge Two of thess
pipoe turned upward inte the tower with 1/8 bemds and the other
two were straight.

The outlet tower was rejousted op the north side of the
bypnss tuuncl, whieh materlelly ineressed the nuaber of special
¢astings and made necessary the vss of weny shors lemgihs of pipe.

Chenge Order Ke. 1 was issued sugust 16, 1933 to . ¥. Rohl
and T. T, Comnolly for furnishing snd leying the cast iren pipe
as changed.

The sttached tabuistion eomplled with the inveles of the
Unitad States Pipe and Foundry Company to H. ¥, Rohl snd T, &.
Conmolly, whioch geve a lump sum ce of §7,356.00, as supplemented
by their letier of November 21, 1934 giving the price per
for the varieus !tems shows that the extra eost %o the Contractor
of the plpe T.0.b. Los ‘ngeles Pler was $1400.04.

rpoe §3 700 S0 00 000 &8 ST BomLes e
sr ob was not increns * \ :
nm;ué::u'plw imd in the numbesr of spessials,

Owing to the nature of the work it was net ble to seg-
regste and keep sepsrate the actual luerease in labor snd meterinal
eosts of laying the pipe in place.

ummwwuwamwmmum%n
works.

It e desmed squitabie that She iabor and materisi weni of
placing and laying the plpe was ineressed $450.00 becauss of tne
ehange in the locatlon of the ontlet tower,
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The ehsnges in the furnlshing snd laying of ecest irem pipe
and apeeial castings in the outlet works of the U1 Capitan
Pam in sseordance with Change Order Ko. 1 dated amgust 16, 1938,
letier “=i8 has resulted in sn inercase of cost to the contractor
of §1,650.04, which swount will be inciuded im the pext estimates

Fred Ds Pyile
Hydrealie Ynginssr

FoR/t

]
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QUTLET TOWER AND OUTLEYT TUNEEL
Appurtenances furnished
by City
Veights

Item veights

pounds
6 = 30" saucer valves 26,677
1 = 30x30" sliding gate comp, 7890
1 = 6" extra heavy gate * 1,902
2 = 36" saucer valves . 28,780
1~ 10" eye beam 20°'11*
2«20 * & 1004 1,230
1 e12% * o« 3pe6e 45
¥iscellaneous appliances aheet 459 472
1 wineh 870
8 = 12x12 vents 100
Sheaves 690
é bundles chain 52559
xiscellaneous parts for chain . 4
Blank flanges, tie back bolts and

rings at downstream end 36" pipe

Trodel pipe in tunnel plug

Total

991

65,249

9:372

1,738

S
76,432 pounds
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Januery 6, 1933

Hessrs. e W. Hohl end 7. £, Connolly
Contractors, 51 Capitan Dem

4381 aAlhembra Avenue,

Los Angeles, Californie.

Subject: 3Sen Dijego River Froject, El Capiten
¥eature, splllwey excavation.

Gent lemen:

In compliance with the provisions of peragreaph 52 of
the contract specificetions for the £l Cepitsn reservoir
dem, spiliwey snd outlet works, you are edvised thet mno
oxcavetion shell be started in the spillwey of the El
Copitan dem until directed by the engineer.

It is intended to use all sulteble meteriels in the
Spiliwaey directly im the dam in sccordence with the re~
quirements of the ebove paragreph of the specificstions
end your stiention is specificelly invited thereto so
that you may plen your dam operations in complisnce there-
with.

Very truly yours,

He N Savege,
Hydreaulic Engineer.
HNS/Pp
ee H.W.Rohl & T.E.Connolly
El Cepiten Dam
Contrector's Hesident Representative
City's FHesident inginesr
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He Wo ROHL & T. E., CONNOLLY
CONTRACTORS

January 1g, 1933

r. H. N. Savege, Hydrauliec Engineer,
City of Sem Diego, California.

Subject: San Yiego River Project, E1 Capiten
Feature, Spillway Excavation.

Dear =ir:

Referring to your letter of Jenuery 6th, 1933, subject,
splllwey excevatlon; we must be promptly furnished with ex~
act lines end grades for the spillwey excavetion es we will
require st least ninety deys for preparatory work bvefors
such material cen be pleced in the embenkment. Flags in
place now, in snswer to this seme request some months beck,
do not show lines or grades. :

Very truly yours,

H.WeHohl & T.E.Connelly

—tls W ROHL (Jignature)

s s CONNOLLY (Signegure)

994



4/28/33 |
copy /f

Janmaary 17, 1933

liessrs. H. W, Rohl and T, E£. Connolly
Contractors il Cepiten Dam

4351 Alhembra Avenue

Los /ingeles, Callfornia.

Subject: Sen Dyego Hiver Froject,
El Capiten FPeature, spillway
excavation.

Gentlemen:

In eccordance with request conteined in your
letter dated December 12, 1932, Resident Engineer
Herold V%ood wes furnished on December (Jeanmuary) 14
tentative location of the El Capiten reserveir spillway, and
requested 1o locate it on the ground so that you may
undertake your preparatory work.

Very truly yeoutis,

He N, Savage,
Hydreulie Engineer.

HNS/p
BE H, W, Hohl & 7. E. GOMOIIy
El Cepiten Dam
Contrasctor's Resident Representstive
City's Besident Lngineer

995
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Jenuary 3¢, 1933

lMessrs. H. W. Rohl and T. k. Connolly
Contractors £l Cepiten Dam

4351 Alhambra Avenue

Los Angeles, Californiea.

dupject: San Diego River Project, El Cepiten
Feature, Spillway Excavation.

Gentlemen:

In accordance with your written request of Jenuary
12, 1935 the spillway for the Il Cepiten Reservoir Dam
hes been staked and you mey undertaike your preliminary
work at asny time.

The work is subject to modificetion of shapes end
dimensions end the shifting of locations to suit con-
ditions discleosed as work progresses as provided for in
the specifications.

Very truly yours,

Hes N. 3evage,
Hydraulie Zpgineer.

HNs/T
c¢ HeW.Rohl & T.i.C0mnmolly
El Capiton Lem
Contractor's Residen. Representative
desident Engineer
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He Wo ROHL & T. E. CONNOLLY
CONTRACTORS

San ﬁiego, Cali.f-,
Mareh 28, 19335.

lir. H. N. Savege
Hydreullc Engineer
City of Zam Diego

Sen Diego, California

Deer Sir: Re: &1 Capiten Dam Reservoir
Spillway eand Cutlet Works

On December 12, 193% end Jan. 12, 1933, the Contractors
mede written request for plens, lines and grade stekes
for the spiliwey structure of the Ll Cepiten Dem. To
dete only tentative stakes purporting to show lines end

 grades above elevation 640 have been received. No stekes
or other informestion hes been furnished to show lines

or gredes below elevation 640.

Unless accurate detall plans and steskes for the entire
splllway structure are immedistely furniehed, the Con-
tractors will suffer a direct and unaveideble extra cost
on account of the fellure of the City to provide the
necessary instructions end informetion for carrying on
the works.

Very truly yours,

H, W. ROHL & T. E. CONNCLLY
BY. . He W. ROHL (Signsture)
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April 1, 1933

lHessrs. H. W. Rohl & T. E, Connolly
contraetors El Capiten Dam

4351 Alhembra Avenue

Los Angeles, Californls.

Subject: Sen Diego River Projeet, El Cepiten
Feature, splllwey drawings.

Gentlemen:

Recelpt 1s acknowledged of your letter deated Mareh 29,
1933 requesting scourate detell plans end sketches for the
entire spiliwey structure of £l Capiten reservoir dem be
furnished immediately.

Prints of the drewings for El Capiten reservoir dam
splllwey, except for the lower end, as spproved by the
State Engineer on Meren 21, 1933, were furnished you with
letter dated March £9, 1938.

The stskes for the spillway, except for the lower end,
were set in Januery 1933 and you were s0 sdvised by letter
deted Jenuery 30, 1933. These stskes agreed closely with
the preliminery stakes set in September 1932.

Frints of the drewings showing the lower: end of the
spillway will be furnished to you ss soon as approved by
the Stete Engineer end the lower and of the spillwey will
be staked out,

Very truly yours,

Hs N. Savage,
Hydreulie Engineer.
mis/p
cc H.W.Rohl & T E.Connolly
El Cepiten Lem
cantracgor’l Hesident Representative
City's Resident inginser

008
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April 15, 1933

liessrs., H. %W, ROhl & T, E. Connolly
Contrectors E1 Cepiten Dam

4351 Alhembre Avenue

los ngeles, Californie.

Subject: Sen Diego River Frojeect, £1 Ceplitan
Feature, splllway excavation

Gentlemen:

You ere directed to refrain from unnecessary
heevy shooting of detached messes of rock and disinte-
grated grenite in the excavatlion of the spillwey for
El Capiten Dam which might cause slides of masteriel
into the excavation from outside the neet lines as
steked, and mey resuit, where the section to be lined
is required (o be excavated to grester dimensions then
specified beceuse of disturbing the foundation by
excessive shooting, in cavities requiring filling
with concrete at the Contractor's expense.

Very truly yours,

Hs N. Zevage
Hydreaulilc Engineer.

HNS/p

ceC Hc‘-'-'—-ROhl & ‘1'.8.60nn011y

El Capiten Dem .
contractor's fesident Hepresentative

City's Resident Lnglneer

1
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August 29, 1933

From 3 Resident Engineer
" To ¢ Hydraulic Engineer

Subject 3 San Diego River Project, & Capitan Feature
Spillway, classification of excavation

The contract specifications for 21 Capitan Dam provide for
two classifications applicable to spillway excavation = Class 1
and Class 2, However Class 1 material is indicated a® being of
two kinds = "801id rock « + « « o ledge rock in place that cane
not be loosened except by wedging, barring or blasting® and
"detached masses of solid rock more thean one cubie yard in volume.”

Test borings, exploration tunnels, surface boulders and
surface erosion visible in many places indicated, before bids
were received, that disintegrated granite would constitute a
very large portion of the spillway and north abutment excavation
and that considerable ledge rock would be encountered in the by=
pass tunnel in the south abutment; and :

That many boulders and detached masses of roek would be
engountered in the excavation of the spillway and sbutmenta,
Materials encountered in actusl excavation have shown no varia=
tion from that indicated before bids were received. :

The spillway excavation, as disclosed to date, consists of
one to two feet of top so0il and projecting hard granite boulders.
The top soil gradually changes to disintegrated gray granite of
varying hardness, in whiech material oceour boulders of hard
granite either singly or in groups. The hard boulders are
scattered thruout the excavation and the difference in hardness
between these and the disintegrated granite is prominently well
defined., However the appearance from a distance of a portion of
the excavation suggests rocks Inspesetion, however, clearly in=
dicates the soft nmature of the material and the practically
complete disintegration of the bonding materiales All such matere
ial, shot or unshot, readily breaks down inte ¢oarse sand., This
is clearly shown on photograph 00-452 and 455, Al) disintegrated
granite has a hollow sound when struek with a hammer, almost like
earth, while the hard boulders ring true rock.

A considerable portion of the disintegrated granite can be
excavated by power shovels without primary shooting, but is most
readily excavated when shot lightly or 1ifted with black powder
about 1/3 to 1/2 pound to the cubic yard. , -

in the process of loading disintegrated granite = shot or
unshot = amd 4%. it breaks down to a corase sandy material
with only ocoasi lumps larger than a wman's head., Thess

lumps are easily crumbled.
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HBach the disintegrated granite and top eoil, when placed in
the hydrasulic £ill portion of the dam, is readily washed by the
water from the hydraulic monitor leaving very little coarse matere
fal larger than a man's fist on the beach, except for fragments
of boulders and lumps of softer material not broken apart., feither
rock boulders from the spilliway, by-pass tunnel excavation, nor
ledge rock from the quarry are suitable for hydraulic £11l1 matere
ial in the dam,

The boulders vary in volume from a few cubie feet up to 10
or more cubie yarde. Those over about J cubie yards in size are
broken by the contractor for loading inteo trucks by secondary
drilling and shooting with dynamite, Cwing to the velume and
nunber of large boulders encountered, both on the surface and in
:he body of the exeavation, the secondary shooting is very ex~

ensive.

The solid rock portion of the spillway excavation, consist-
ing of boulders and fragments of boulders are loaded by the
contractor on trucks separately from the aislntcgratud granite
and placed in the rock embankment portion of the dam,

The amount of rock excavated from the spillway and placed
in the rock embanikment portion of the dam is determined by sounte
ing the truck loads and estimating the average volume of rock as
if in place, in the loads. This material is considered as
excavation Class 1. The disintegrated granite and top soil is
considered as excavation Class 2,

All detached masses of rock found in the spillway excavation
and as loaded by the contractor is sat isfactory meterial for use
in rock embankment,

lione of the materisl from the spillway excavation, except
for the boulders, is suitable for ineclusion in the rock embankment,

There would be no question if excavation was encountered in
the spillway of the type in evidence in the quarry from which
material is being taken for rogk embankment.

There are two kinds of roek in the quarry = massive, and
shattered, The massive rock can only be loosened by blasting
while the shattered rock in place can only be loosened oy wedglng,
varring or blasting." _

The roek in the quarry requires about 1.75 pounds of powder
te the cublic yard for primary shooting, the massive rock requires
much secondary shooting and the shattered roek dut little, if

anys

EXAMIVATION OF SPILLWAY BXCAVATION AUGUST 9s 1933

On August 5y 1933 the Resident Engineer received the letter
of the Mydraulle Engineer dated August 3, 1933 relative to
elassif ication of excavation for structures,
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On August 5, 1933 an examination was made of the excavation
for 51 Capitan reservoir dam spillway,
There were present ingineer ired D, Fyle, Hydraulie Fill
Lngineer Do W, Albert, Rockfill Inspector H. L. Harper, Chief of

Party L. H, Hill, Aseistant Zngineer 2. Beermann, and Hesident
Engineer ilarold VYooed,

Twelve photographe were taken by L. H. Hill = BC=450 to 461
ineclusive, ?ue 1iat attached)
BXAMTNATION AUGUST 19, 1933

On August 19, 1933 an examination was made of the excavation
for the E) Capitan reservoir dam spillway.

Those present were Fred D, Pyle, Hareld ‘aood, De We Albert,
He Ls Harper, L. H, Hill and Paul Beermann,

Five photograpis were taken by L. H. Hill, 5C=474 to 478
inclusive,

mstnu.r "

=

Resident Ingineer

g, -
L L L] L
Inspector Rogk Fill Hydraulie Fill Engineer

L.

Assistant Engineer

2/p
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SPILLVAY EXCAVATION

Photographs by L. I, Hill August 5, 1933, 3 to 5 P.i.

Location Camera

Blevation lNorth ZLast

4210

4270
427¢
4380
4320

4290

4345
4340

56030

5040

5040

5030

5150
5200

5360
5420

Vest of east spoil
bank

West of west spoil
bank

Ypotograph
Yos

450451 730
452 780
453 780
454
459 760
456 745
457 745
458 745
459
460
461

Remarks

Ghovel 8 N4440 55180 Elevation 780
digging in unshot bank s
dhovel 12 N4350 55320 elevation 725
bank shot, some solid rock

Shovel 7 N4440 25090 elevation 780
digging in unshot bank !
Shovel 8§ N4440 E5180 elevation 780
Drill hole No. 6 in unshot bank
Shovel 7 N4440 125090 elevation 780
digging in unshot bank

Shovel 7 loading easily

Shovel 8 loading easily

Shovel 12 in shot material

T % Connelly and B Hazard to east
of picture

Residual boulders 14390 B5400

Last end of out isolated boulders
T & Connolly and R Hazard to east
of picture elevation 745

Zast spoil bank
West spoil bank

General view of west portion of
spillway discharge channel
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September,1, 1933

Mr. Harold Wood, Resident Enginecer,
Lakeside,
Cal.

Dear 8ir:

Your letter, EC 8, is returning to us the information
we gave your inspectors-namely that cracks were appearing
and settlement taking place in the north side of the spill-
way cut,

We gave that information to them with the end in
view of obtaining proper action in the matter, What are

you going to do 7

Before the spillway was opened up the contractors
protested that you were staking an unstable glope. I pointed
out what I believed to be a plane of weakness which would define
2 natural and stable slope and asked you to utilize it. An
unnatural slope was staked and cracks now appearing follow
the plane I pointed out to you.

The contractors have pointed out to you, your
general corps, the Hydraulic Engineer, members of the Council,
and your attorneys that the staking of the now emtablished
glope would result in an unstable comdition and create an
unwarranted hazard. Visiting engineers, our consulting
engineers, and vieiting geologists have stated the slope to

be unstable,

Great care has been exercised in handling this
excavation, Slope has been maintained and only the lightest
of shooting employed. 8lidee are occuring on natural 8lips
after a true slope has been established, Excessively haréd
nodules have been blasted so that they have been cut to slope
without dislodgement, The slope has never been subjected to
blasting shock, but the lightest of shooting done and that
away from the slope. Now with 75ft, of eut yet to be made
cracks are appearing, starting from the present deck of the
spillway cut and extending up and back some 125 ft, behind the
top of the slope. Your removal of a few of the surface boulders
above the slope line was wholly inadeguate, Before this cut
was deepened the slope could have been laid back easily. It
now becomee a real problem,




We can but follow the lines you have staked under our
cont¥fact but we protest the establishment of the present

slope,

It is unstable and constitutes an increasing menace to
life, limb and property., It constitutes a menace to the lives
of ourselves and our employees, to the destruction of our
plant and equipment and to the damage or destruetion of
any concréte ve may have placed before a slide oeccurs. Should
any such happening take place we hold you responsible for
the loss and damage done,

This whole amount of cracked material may not slide
during our construction period but it eould well occur
thereafter under eircumstances that would menace your
entire structure, There is potentially enough material
in this slide area to dam the entire spillway throat
to the height of the top of the dam, Were flood conditions
on when this should occur you could well have your dam
overtopped - a disaster,

Since speaking of this matter today with iir, SBavage and
Mr, Cosgrove, a slip some 50 ft. long and 10 ft. back has
cone in from the edge of slope back, It is at ilr. Savage
direction that I am bringing this matter to your attention,

We believe this situation is becoming increasingly grave
and in the premises demands action on your part,

ce g H 8 " » & -
ity A # ours very truly
v e H.W.Rohl & T.E,Connaly.
T.E.Connelly (8igned)

TEC/c
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September 15, 1933

Messrs. H. We RoOhl & T. E. c°m°11y 3'45
Contractors Ll Capitan Dam

4351 Alhambra Avenue

108 mgeles, California.

Subject: OSan Diego River Project, El Capitan
Feature, Jpillway Excavation.

Gentlomen:

Your recent policy of wasting solid rock of Class 1 and
Class 4 excavation, from the spillway excavation of Ll
Capltan Dam is disapproved of and if continued deductions
wil% ge made from your monthly estimates for durable rock
wasted.

All durable rock encountered in the excavatlon of the
El Capitan reservoir dam spillway shall be hsuled and placed
in the rock embankment portion of the dam in accordance with

the provisions of paragrephs 52 and 65 of the contract
specifications.

This order is effective at 6:00 A.M. September 16, 1933,
Very truly yours,

He H. Savage
Hydraulic Engineer.

HNS/T
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November 24, 1933

liegsrs. H, W, Rohl end T. E. Connolly 35-67
Contractors ~1 Capiten Dam
43561 Alhembre Avenue
Los sngeles, California.
Subject: Sen Diego River Project, Ll Cepiten
Feature, Cut Off Trench Spillway
Station &+10,
Gentlemen:

You ere hereby directed to refrain from plating
concrete in the Tl Cepiten spillway cut off trench at
Station 5+10 until trench excavetion has been approved
by the Stote Engineer's office.

Very truly yours,

H. N. Savaege
Hydreulic Engineer.

HHS/T



December 10, 1934

From 1 Hydraulic Inginesr

To s Reaident Znginesy

Subjeet: San Diego River Project, ZL Capitan Feature,
T asbifinssion of OpEiEnes Mectariss.

Please prepore the H, ¥, Rohl & 7, ¥, Commolly Contr:ct
progress estimate for the momth of MNovember for work done on
the ¥1 Capitan Reservoir Dam, Spillway and Outlet Yorks in
aggordance with the enclosed memorandum dated Decenber 10, 1934
subject, “Jan Piege River Projeect, ZL Capitan Feature, H. W
Hohl & T. 2. Conmolly Contract, Classification of tpillway

- Exesvation®,

¥red T, Pyle
Hydraulic '‘ngineer
yOR/t
ee City Attorney
dpeoial Vater Counsel
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lareh 28, 1933

lessrs. H. Wo. Rohl & T. E, Connolly
Contractors il Capitan Dem

4351 Alhambra Avenue

los Angeles, Californie.

Subject: San Dlege River Froject,
El Cepiten Feature, splllway
drawings

Gentlemen:

Enclosed for your information and use are prints
of drawings WD-449 Sheets 1 to Ta inclusive and WD~450
showing the details of spillway at El Cepiten Dam,

except for the lower end, as approved by the State
Engineer on Herch £1, 1933,

Very truly yours,

R R IIET U R

He No Savege,
Hydraulie Engineer.

FOE/p
ce¢ H,W.Rohl & T,E, connolly
El Capiten Dem
Contrectort's Hfesident Representstive
City's fesident Lngineer
encle.(8)
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| copy/p
Fay 5, 1933
From $ Engineer Fred D, Pyle
To ¢ Hydrauliec BEngineer
Subject ¢ San Diego River Project, HEl Capitan Feature,
| Spillvay, discussion with California State
Engineer's Deputies

_ On May 1, 1933 I met Mr, Geo, W, Hawley, Deputy State
Engineer in Charge of Dams, and ¥r, Gerald MeKinlay, Seniex
Engineer of Dam Inspeoction, and discussed with them on the
ground at Z1 Capiten Dam the desigh of the spillway bélow
Station 10437 to which point it had been approved by the “tate
Engineer on larch 21; 1933,

The locations of the end of the spillway as submitted to
the State Engineer on April 5, 1933 at Station 11474 and as
suggested :g Mr. MeKinlay on April 17 to coordinate B 3700 or
Station 18485, were pointed out on the ground; also the rela~
tive elevatione of the apillway channel to the toe wall and
the distance from the north end of the toe wall to the proposed
end of the spillway at Station 11474,

Mr, Hawley wished to know the capacity of the leower end
. of the spillway as submitted and was advised that it was con=
sidered ample for 25,000 cubic feet per second and that the
probability of larger floods was extremely remote.

¥r, Hawley expressed the jides that the spillway was
entirely too aharti that there would be extensive erosion at
the end of the splliwayj that the lining should be extended to
Station about 15450 with a cutoff wall extending to solid mate
erial similar to that encountered in the foundation of the toe

wall,

Mre, Hawley also expressed himself in favor of some pro=
visions being made in the floor of the spillway to dissipate
a portion of the velocity of the water and that a channel should
be :J;cav;::d from the end of the spillway to the river vieinity
Station

He also expressed apprehension that the water Jump from the
discharges in excese of 29,000 cubic feet per second would go
ovay the sides of the -pzliuuy ghannel and the eddies created
would ;indn mugh of the material between the spillway and the
toe walls :

Y¥r. Hawley's attention was direected to the theoretical backe
water curves from the flood fiows in the San Diege River chamnel
yicinity “tation 24 and pointe further west along the river
channely and %o the effeot of the bdackwater on the veloecity of
the water at the end of the spillway which would indicate that
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the paving might be shortensd tc Station 14 or even shorter withe
out creating undue hazard, Staticn 15450 is about 475 feet west
of the north end of the toe wall and Station 14 is sbout 350 feet.

Mr, Hawley was advised that with a discharge of 25,000 cubie
feet per second there would be considerable backwater from the
river along the toe wall of the dam and that with 2 discharge of
704000 cubic feet per second the backwater would be about the fop
of the tve wall,

He was also advised that the boulders taken out of the exca=-
vation might be arranged as a breakwater between the spillway and
dam to advantage in reducing the possibility of the damage by
floods of over 25,000 cubic feet per second,

lir, Hewley was also advised that nothing was known as to the
foundation ¢onditions for the cuteff wall at the end of the spille
way lining, also that owing tc the comparatively low velocities
at the of the lining, due to the relative elevations of the
floor of the spillway channel and backwater from the river below,
there was n¢ occasion for the cuteff wall extending to a greater
depth than 10 feet,

¥r, Hewley stated that his office would be willing to gonsid~
er plans submitted for espillway chennel extending te Station 15450
but eculd not advise as to their acceptability until they had been
checked by his technical staff,

Fred D, Pyle
Engineer

FDP/
ce *’lidtnt Enginser




5/21/34
sy /F 1012

day 5, 1933

T0 THE HONORABLE, THE MAYOR AND COUNCIL
OF THE CITY OF SAN DIEGO, CALIFORNIA. |

thject: Sen Diogo River Project, El Capitan Feature
Spillwey extension. Reselution 60011

Gentlemen:
In accordance with Resolution 60011, reading:

“That, in comnection with spillway specifications
for E1 Capitan Reservoir, the Hydraulic Engineer
is hereby reguested to furnish the Council with
the following information:

"(1) Sehedule of quantities, items and price and
estimate of total originel bid schedule price.

"{2) Schedule of quantities, items and price and
estimate of total cost of spillmay as changed and
extended Lo the elevation now desired by the
Hydraalic Engineer and required by the State
Enginesr.®

the following information is submitted:

Fellowing is a statement of the contract schedule items,
quentities, prices and estimate of total original bid schedule
for those portions of the contract schedule pertaining to il
Capitan reservoir spillway, exclusive of excavation which was
%o be paid for prinecipally in embenkment.

Schedule work or Material Amount
Item
17. Hess concrete Class 1 in overflow spillway
outlet tower base and elsewhere.
18,000 cubic yards at #4.80 per eibie yard b
17,500 eubie yards applicable to spillway $84,000.00

18. Conecrete Class 2 in spillway, side lining
and retaining walls.

2,000 cublc yards at §9.00 per cubic yard 27,000.00
19. Concrete Class 3 in floor lining of spillway : ;
6,000 cubic yards at $4.80 per cubic yard £8,800.00

2g. Conerete Class 6 in cutoff walls under spill-

w _
1%00 cubic yards at ¥4.80 per cubic yard 5,760.00

3%, Cement in place in the work
30,000 barrdls at $1.90 per barrel $7,000.00
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Portions of following:

34,
35,

36+ 4" drain tile in place
37. 6" drain tile in place
38. 8" drain tile in place

39,

40. 2" steel grout and drain pipe

45,
46.

Reinforecing steel
Structural steel

12% drain tile in place

Grouting by air pressure
Copper water stop

T Vol S Vs Vs Yl Vst W N

Total cost for spillway structure

18,440.00

$ £221,000.00

The following excavation Qquentities, prices and coats were

appli

cable to spillway:

Schedule Work or Material

Item

e

8.

il.

15.

Excavation Class 1 solid rock originating in

structure excavation including placing and
sorting in dam.

40,000 cubie yards at $1.00 per cublic yard
20,000 cubic yards applicable to spillway

Excavatlion Class 2, earth, overburden, sand,
gravel and other excavation eriginating in
structure excavation including placing and
sorting in hydraulic fill.

350,000 cubic yards at #.40 per cublic yards
326,000 cubie yards applicable to spillway

Excavatlon Class 4 cutoff trench excavation
under spiliway including placing and
sorting in dam. A

5,000 cubic yards at ¥2.00 per cubic yard

Excavation Class 2, earth, overburden, sand,
gravel and other excavation originating in
stracture excavation and wasted.

54,000 cubic yards at $.25 per cubic yerd
14,000 cubic yards applicable to spillway

-Exen‘auen Class 4 cutoeff troﬁch excavation
under spiliway and wasled.
500 cubic yards at $1.50 per cubic yard

Total cost of exeavation inecluding plaecing
351,000 cubi¢ yards of material in the dam

and westing 14,500 cubie yards

Amount

3 20.000.00

130,400.00

10,000.00

3,500.00

750.00

§ 164,650.00
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Honorable Hayor and Gouncil -3 $/5/33

Contract drawing #D-38%Z, approved by the California State
Engineer on February 29, 1932, and contraect drawing wWD-385 are
a part of the bound copy of contract specifications under which
Ho W. Fohl & T. E. Connolly are constructing El Capitan Reservoir
Dam, Spillway and Outlet Works.

These drawings show the spiliway channel lining to a point
about 230 feet west of the west end of the spillway overflow
¢rest. An extension is indicated on each drawing by the follow-
ing wording "Extend lining as directed by the engineer" and
"Detailed siructural end hydraulic drawing for the spillway
channel, discharge end, are to be developed and submitted for
approval by State Engineer before construction.®

Coniract specifications read in part as follows:

"29. QUANTITIES AND UNIT PRICES,- The guantities
noted in the schedule of proposal are estimates
for comparing bids, and no claim shell be made
against the City of San Diego for excess or
deficiency therein, actual or relativeeeccccss®

*94. CONCRETE IN OVERFLOW SPILLWAY.~ The overflow
spillway shall be constructed to the gradbs and
dimensions shown on the drawings or prescribed
by the engineereeecececee® X

In agecordance with the sbove notations, om February 2, 1933
detail structural and hydraulic designs showing the spillway as
extending about 300 feet further than indicated on the contract
drawings and down to elevation 575 (Station 10+37) were submitted
to the State Engineey, which had been provided for as above, and,
after modification, were approved by him on March 21, 1933 on
condition that the spillway lining would be extended to a still
lower elevation.

On llerch 29, 1933 the Contractor was furnished prints of
the drawings as approved by the State Engineer and was advised
that the State Engineer had indicated he would require a some-
what further extemsion of the spillway channel.

The following is a statement of the estimated schedule items,
guantities and prices on the basis of spillway structurd to the
point (Station 10+37) approved by the California State Engineer
on March 21, 1933:

Schedule work or Material A
Item
17. Mass concrete Class 1 in overflow spillway
12,700 eubic yards at $4.80 per cubic yard § 60,960.00

'18. Conerete Class 2 in spillway side lining
2150 cuble yards at $9.00 per cubic yard 19, 350.00

19. Comerete Class & in floor lining of spiliway
5,720 ocuble yards at §4.80 per eubic yard 27,456.00
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Schedule Work or Haterial
Item

1015
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Amount

22. Concrete Class 6 in cutoff walls under spillway §

2,230 cubic yards at §4.80 per cubic yard

53. Cement
85,300 barrels at $1.90 per barrel

Portions of the following:

34, HReinforcing steel

35. Structural steel

36. 4" drain tile in place

37. 6" drain tile in place

38, 8" drain tile in place

39. 12" drain tile in place

40, 2" steel grout end drain pipe
45. Grouting by air pressure

46. Copper water stop

Nl Bl N i N N P A N

Total cost for spillway structure to point
approved by California State Engineer

10,704.00

48,070.00

19,460.00

$ 186,000.00

The following excavation quantities, prices and costs are
applicable to the spllilwey to the point (Station 10+37) approved

by the California State Engineer.

Schedule Work or Material
Item

1. Excavation Class 1 solid rock originating in
structure excavation including placing and

sorting in dam. t
25,000 cubic yards at #1.00 per cubic yard

3« Excavation Class 2, earth, overburden, sand,
gravel and other excavation originating in
structure excavation including plecing and
sorting in hydrauliec fill.

530,000 cubic yards at $.40 per cubie yard

13. Excavation Class 4 cutoff trench excavation
under spillway and wasted.
3,500 cubic yards at §1.50 per ocublic yard

Total cost of excavation including placing
565,000 cubiec yards in the dam and wasting

Amount

$ £5,000.00

£12,000.00

2285000

2.500 cubic yu‘ds..............................3 m.SS0.0D

To date no written notice has been received from the Contrae-
tor objecting to such work under the contract schedule items, nor
has he requested in writing instruetions that such work be done
under the provisions of paragraph 13 of the contract specifications,
The Contractor's legal representative, lir. John M. Martin, has
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verbally requested that, since the cost of the spillway extension
exceeds 1,000, the Lontractor be motified of the change in accord-
ance with the provisions of paragraph 13 of the contract specifi-
cations, which requires the approval of the Council.

There appear to be four ways of providing for the extension
of the spillway structure:

(1) Chenge order under parsgraph 13 of the contract speeci-
fications which provides that if sueh changes result in

an increase or decrease of .cost to the Contractor, the
Ingineer will make such additions or deductions on account
thereof as he may deem reasonsable and proper.

(2) Extra work order under paragraph 14 of the contract
specifications which provides the Contractor will be paid
the cost of the work to him plus 15 per cent for profit,
superintendence, and general expense.

(3) Change order under paragraph 13 of the contract
specifications to be issued after an agreement has been |
entered into with the Contractor that he will accept,

as full satisfaction for the work indicated, payment

at respective unit prices bid in the contract without

additions or deduections therefrom.

(4) Separate contract after due advertising and receipt
of bids.

Zhe first method is dependent upon the keeping of accurate
gosts of the work and involves the question of the direction of
the work. If the City is to take into account the increased
or decreased cost Lo the Contractor, the Hydreulic Ingineer mmst
not only determine what the increased or decreased cost is, but
the City should exercise appropriate control and direction of
the work in order that the City be protected.

in the second method the work must be conirolled and direct~
ed by the Hydraulic Engineer and the entire actual cost to the
Contractor must be detiermined.

The first two methods Involve undue respansibilities and
riske and the practical difficuliy of determining costs of the
spillway extension, especially with a large portion of the excava-
tion going into the hydraulic fill with material from other
sources, make these two methods inadvisable.

Thr third and fourbh methods are independent of cost and
direction of the work as affecting cost because the amount to be
paid will depend solely upon the quantities and contract prices
and not upon the cost of the work to the Contractor,
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Due to the notations on the comtract drawings, to the speci-
fication references and 1o the schedule quantities stated in the
coniract, and the fact that the extension is of exactly the same
type of work as indicated on the drawings, it appears that the
contract contemplated and provided for the extension of the
spillway structure for a considerable distance past the plan of
spillway as shown on contract drawing WD-38S.

RECOMMENDATION: It is recommended that, provided the Con-
tractor H, W. Rohl & T. E. Connolly agree to excavate the
spillway and construct the spillway structure to the point
{(Station 10+37) approved by the Gziifornza State Engineer on
Harch 21, 1935 at countract schedule prices without sdditioms or
deductions therefrom, the Hydraulic Engineer be esuthorized to
issue, under the provisions of paragraph 13 of the contract
specifications for E1 Capitan Reservoir Dam, Spillway and Outlet
Works, a change order to the Contractor covering the additional
work to Station 10+37. :

Respectfully,

H. N. Savage,
Hydraulic Engineer.

HNS/p
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July 8, 1933

Messrs. H., W. Rohl & T. E. Connolly S-24
Contractors L1 Capitan Dem

4551 Alhambra Avenue

Los Angeles, California.

Subjeet: San Diego Hiver Project, El Capitan
Feature, spillway side wall footing

Gentlemen:

To correct an inadvertant oral statement made by
the City's HResident Ingineer to your Hesident Superin-
tendent lMr. O. C, Steves relative to construction joint
in the E1 Capitan reservoir spillway side wallj

It will not be permitted to make a comstruction
Joint at or below the top of the spillway floor level,
nor less than three feest above spillway floor level,

The intent is t0 have the lower three feet of side
wall and side wall footing monolithic.

Very truly yours,

H., N, Savage,
Hydreaulic Engineer.

HNS/p
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August 10, 1933

TO THE HONORABLE, THE MAYOR AND COUNCIL
OF THE CITY OF SAN DIEGO, CALIFORNIA.

Subjeect: San Diego River Project, El Capitan
Feature, spillway model.

Gentlemen:

The Lallfornia State Engineer in letter dated July 20,
1933 returned the City's drawings for the E1l Capitan reservoir
dem spillway discharge channel, approved, with the following
suggestion:

"The importance and magnitude of the spillway
gtrueture is such that we believe you would be
fully justified in meking a model of the proto-
type on such a scale that the hydraulic properties
of the spillway, including the channel, could be
carefully studied as a basis for such modifications
in the structure as may be found desirable and
necessary. It might be found from flow observa-
tions through such a model that training walls of
moderate height and equally spaced in the entiry
section would materially improve the hydraulic
properties of this section and tend to minimize
the turbulence which it is velieved will occur if
such walls are not constructed. Likewise, more
competent knowledge of the behavior of the dis-
charge end of the spillway might result in a
design that would very meterially minimize the
erosion that probably will occur during periods
of peak flow."

In order to determine the most economical detalled design
for reservoir spillways of relative great discharge capacity,
demonstration by the use of small scale models has become
general engineering practice.

After experimentation with models of the generic spillway
designs, modifications, improvements and material economies
were made effective in the Colorado River Projeci, Hoover dam;

City of Los Angeles Bouquet Canyon dam;

Los Angeles County Flood Control dams San Gabriel No. 1}
and No. 3; and

City of Fasadena Pine Canyon dam.
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To the Honorable the Mayor and Council et 8/10/33%

The cost of meking and demonstrating = model of Ll Capitean
spillway as generically designed, and conducting tests before
the concrete reinforced lining is formed, as suggested by the
State Engineer, is estimated at about §1,000.00.

George W. Hawley, C.E., Deputy State Engineer in Charge of
Deams, has been cooperatively and increaeingly persistent that
the City of San Viego determine by reduced size model spiliway
the hydraulle effectiveness and meximum economies possible to
accomplish by modifications of generic design developed for the
El Capiten reservoir spillway.

In view of the importance, magnitude and estimated cost
of the E1 Capitan spillway, which is about $250,000, I am con~
strained to conecur with the Californis Stete Engineer and the
Deputy State Engineer's suggestions and requirements and in
the Clty's complience therewith.

RECOMMENDATION: It is recommended that $1,000,00, or so
much thereof as msy prove necessary to expend, be provided
and made avallable at once from the El Capitan dam bond fund
for the purpose of making a very small model of the El Capitan
reservoir spillway and for conducting the tests required to
determine the most economicel detail design for the L1 Capitan

spillweay.
Respectfully,

H. N. Savage
Hydraulic Engineer.

HNS/T
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He We RCHL & T. E. CONNOLLY
CONTRACTORS

Lekeside, Cal.,
Augast, 28,1933

¥r. H.N.Savage, Hydraulic Ingineer,
San Diego,
Cal.

Dear Sir:

Would you please furnish me with steel
gggung list for the spillway above elevation

Yours very truly,
He.W.Rohl & T.E.Connolly

T+ E. CONNOLLY (Signature)
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September 13, 1933
Messrs. H. W. Fohl & 7. E, Conmolly 5~44

Contreactors i1 Capiten Dam
4381 Alhambrs Avenue
Los angeles, Cslifornie.

Subject: Sen Dlego River Froject, El
Cepitan Feature, spillway,
reinforcing steel.

gent lemen:

’ In accordence with your reguest deted August
22, 1933, enclosed sre prints, in duplicate, of
druninfnzb~476 sheets 1 to 6 inclusive, showing
the reinforecing steel required for that portion
of the Il Capiten reservoir dem spillwey east of
Station 7+40, except for the anchors under the
floor end side walls.

Very truly yours,

He N. Savage,
Hydreulic Engineer.
¥oE/p
cc~H.W.Rohl & T.E-(‘:molly
El Capiten Dam
Contractor's Resident fepresentative
City Hdaneger
City sttiorney
City's Hesldent ingineer

encls. (12) to coﬁircator'- El Cepiten office only
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September 28, 1933

Mesers. H. W. Rohl & T, E,. ccmolw 3-46
Contracgtors El Cepiten Dem

4361 Alhambre Avenue

los Angikles, Celif'ernia,

Subject: Sen Dlego River Projeet, El Capitan
Feature, splliway, concrete

Gentlomen:

In connsction with the placing of concrete in the
El Copitan reservolr dem spillway, your attention is
invited to that portion of the contract specificetions
reading es follows:

W76. PLACING.= o« « » + o« "Workable” concrete
shall d»e ed and immedistely speded to
laee with suiteble temp bars, shovels, or
orked t100ls until it completely fills the
 rog g o e g gl Loy R
] pe and complete co
stesl used for reinforcement, wWherse nu.iz
surfeces are n:uxru e suitable tool shall
be worked up and down next to the form until
the coarser material is forced beck and a
mortar layer is brought next to the form.
Both plec and tamping shell be done with
'Y elal view to obtaining the densest con-
erote and smoothest surfaces prasticable. . .*

Your full ecomplienge with the above is required,

Proviesion should be mede for adeguate lighting for
conerete placing operastions,

Very ‘ﬂ” yours,

yOR/P Hydraullc ingineer.
¢ H.W.Fohl & T.E.Connolly, El Capiten Dam
contractor's Resident Representative
city's Resident Ingineer
City Nenager
Gity attorney

102
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a

October 13, 1933

EEXORAERDIYE

Gan Diego Biver Project, Zl Capitan Feature
Spillway meodel, cost to Ogtober 10, 1933
An investigation of the records indicates that the model
of the Bl Capitan reservoiy dam spillway has cost to Ogtober
10, 1933 about $660,00 divided as follows:

Materials and supplies §185400
Laboxr 470400
Electric power A W
Total $660,00
Fred D, Pyle
lnclnn;r

¥DR/p
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October 19, 1933

¥rom $ P. Beermann
To i Hydraulic Engineer

Subject ¢ San Diego River Project, El Capitan Feature
Spillway model .

e The discharge capacity of the spillway of the X1 Capitan
Dam has been investigated experimentally by means of the model
spillway at Riverview pumping station, and theoretically using
Hgnd's theory on side channel spillways.

2, In observing the flow in the model, the following facts
should be borne in mind:

Scale reduction is 1/48 of natural scales
Discharge reduction is about 1/16000 of natural discharge.
Area reduction is about 1/2300 of natural cross sectional avea.
Velocity reduction is about 1/7 of natural velocity.

Entrained air in model practically none, while entrained air
provision in natural spillway due to the height of fall

being 48 times greater should be about 25% (X.J. Wiley,

Ps 932, 1926 Transactions Am,506,CeEs)

3o A test made of the spillway as designed showed that the
water had a tendeney to czm'iz thcyoutcr cd(‘n of the discharge chane
nel just downstream from and opposite the downstream edge of the ogee
crest, and was then deflected gradually to the opposite side of the
channel in its lower reaches.

4, In an effort to correct this, the discharge channel was nare
rowed by the insertion of a guide board,

5¢ 1t was desired to know the effect on the discharge due %o
thutn;rr;u%n;, as indicated on print of attached drawing WD=449
shee 0 .

6. The eriment garried out in the field on October 12, 1933
with a Erapnrtmua reproduction of an Bé,aoa GefeSe flood flow ine
dicated a very smooth discharge throughout the spillway channel,

7« By e ison of water surface elevations and interpelation
the discharge with narrowed channel exclusive of provision for ene-
trained air is about 15% less than with channel as designed and
approved by the State ineers. This would mean a ®eduction in safe
gapacity with water in reservoir at elevation 763, reservoir contour
210, or with 13 feet over the crest, from 83,000 ¢.fe8s t0 about
71,500 esfeds ¥ith provision made for ent ned air, the discharge
would be 8till further reduced teo something less than 70,000 1'% SN

8o Similarly, with 12 feet sing over the arest, the dige
charge of 70,000 ..}.u, in the spillway as now deeigned would be

oRaoR



oy

1026

reduced to less than 60,000 ¢.f.8, with narrowed channel, the water
surfaces being about the same as in spillway as now designed.

9« On the attached drawing are indicated the relative average

flow lines of an 83,000 ¢.f.8, flood with the narrower channel and
as now designed, without correction for entrained air.

10, ggggg%gggggéggj Inasmuch as it seems undesirable to mater=
ialiy decrease the splliway capacity, it is suggested that an experi=
ment be made to improve the flow in zha existing channel.

P. Beermann
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October 23, 1933

From ¢+ Resident Engineer
To $ Hydraulic Engineer

Subject s San Diego River Projeect, El Capitan Feature
Spillway - test anchors

1, Two sets of four test anchors each were placed at &1
Capitan dam, Get "A" were drilled and a levee built around the
four holes spaced at each corner of a four foot square. 2ihe space
was flooded with water., Set "B" were drilled so the holes were at
each corner of a four foot square. These holes were left dry.

2¢ The location of the test was in a portion of the spill~
way about elevation 650 and was picked as being representative of
the decomposed granite for the entire spillway.

3¢ The l~inch square deformed steel bars were grouted in
witg a nixture of 1 part of quick setting cement to 3 parts of
Bands

4, The set "A" were tested on Sunday, October 15, 1933 and
tie testing was personally supervised by the Hesident Engineer,

The set "B" were tested on Sunday, October 22, 1933 and the
testing was personally supervised by Mr, L. H. Hill,

It was necessary to conduct these tests on Sunday when the
hydraulic press was available from the contragtor's shop and when
the pressure gauge was available from the Standard Iron Works,

5« The pulling was done by using the contractor's hydraulie
press which has a capacity of 60 tons with a gauge pressure of
000 pounds per square inch and applying the ram pressure to a
6~inch simple beam to reverse the direction of power to an upward
pulls The cross beam of the press had to be blocked to the gwound

to carry the load, See photograph taken October 15, 1933.

6. The following table gives the results of the tests on
the several lengths of anchorsi '

Anchox Logation Length Gauge Full Remarks

Yol Imbedded Pressure Pounds

1 Set A MWW o0 1800 43,200 Get A = ground

2 8w %,o 800 19,200 Vet

2 SE 0 S+ -

2 set B :; :g gggg gg:égz g;; B = ground
L ]

NE i
§ v  Ba J;?O 321400
x Nos, 5 and 6 did not move., All others failed at load indicated,
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7« 4An examination of the grout around the l-inch sguare
deformed bars of the anchors indicates that the bars which failed
pulled from the grout, The grout did not shear from the side of

the hole.,

8, The results of these tests indicate that a l=inch square
deformed anchor imbedded 3.5 feet into grout in holes drilled into
the decomposed granite of the spilliway floor and side walls as
indicated on print of drawing WD=449, sheet 6, will develop suf=-
ficient bond to develop close to the elastic limit of the steel,

9¢ Appreciation is hereby expressed to the Standard Iron
Works for their cooperation in loan of pressure gauges

Harold Vood
Resident Engineerx
/e
e¢ec=L, C, HA1)
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July 3, 1934

Hessrs. H. W Rohl & T. B COnﬂOlly
Contreactors El Capitan Dam

4351 Alh=2mbra Avenue

L.os Angeles, Califernia.

Subject: San Diego River Project,
El Cepitan Teasture, Spillway
Completion of excavation and
soncrets lining

Gentlemen: -

You are hereby directed to underteske and to
complete before October 10, 1934 that portion of
the E] Capiten reservolr dam spillway located
northerly and westerly from the spillway cresi,
including the uncompleted portions of the spill-
way excavatlion and the uncompleted portions of
the side lining and floor lining.

Very truly yours,

F‘“d DO le.‘
Hydraulie¢ Engineer.

FDP/p
¢e¢ H.W.Rehl & T.E.Connolly
El Capitan Dam
Gontractorts Lesldent Representative

3~116
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Qetober 22, 1934

He Wa Rohl & T. £. Connelly S5~138
Contractors E1l Capitan Dam

4381 Alhambra Avenue

Los Angeles, Californies

Subjeet: San Diego River Project, £l Capiten
Feature, Pipe railing

Gentlemen:

ineclosed is print of working drawing Ne. 2677 showing
in red the location of holes to receive pipe railing at
the north end of the El Capitan dam; and

Frint of drawing WD-390 indicating holes 3aft in
eonerets on the north side of tunnel exit portal to re-
ceive pipe railing.

The height and speeing of horizontal rails and paint~
ing shell be the same as for railing installed on the outlet
tower.

The pipe reiling is to be placed as required in para-
graph 128 of the contract specifications, and payment will
be made at the unit price bid therefor.

Very truly yours,

red L, Pyle
dreulie Engineer
FLE/p |
encls.(2)
ce~City Manager
City Atterney .
Special Water Counwe
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July 26, 1932
From $ Wo ¥, Bonham, Chief of Party
To ¢ Resident Engineer
Subject ¢ San Diego River Project, Ll Capitan Feature

Tunnel, near premature blast,

ls On shift #2 July 19, 1932, exit heading there was
& near premature blast at about 2:30 pP.M, '

2, The holes were all loaded with eleectric delayers
in the primersj the electric lights were being removed, and
the charge wired up to the firing wires. There was a flash
and one of the men, who was connecting up the charge to the
firing wires, was burned. ¥ortunately, the current was not
strong enough to set off the charge.

3s I have talked to a number of the men on the shift¢
and all declare that the light wires did not come into con=
tact with the firing wires., The firing switeh, from all
evidence discovered was off and locked, The firing wires
are on the opposite side of the tunnel from the 1ifht wire
except at the portal, At the portal the wires are protected
in a good way.

#. There are two explanations for the near accident:

(1) That the man taking down the lights let
the cord fall into the water, and the
electricity from the light wiran. finding
broken insulation, was carried by the
water, Three men felt the shock.

(2) That static electricity might have been
located in the track by the mucking mache

ine, and the current of electricity
carried by the steel and water,

We ¥, Bonham
wiB/p

1033
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July 21, 1932
From ¢t Resident Engineer
To ¢ Hydraulie Sngineer
Subject ¢ San Diego #iver Project, X1 Uapitan Feature

Outlet tunnel -« electric blasting

1. Attached to this letter is report by Funnel Inspector
We ¥, Bonham covering incident in connection with tunnel blasting
which occurred on the second shift of July 19, 1932. <+he tunnel
safety rules as issued by the Industrial Accident Commission
of the Htate of valifornia, under sule 720 "Blasting® gives
certain instructions relative to the use of detonators for firing
the charges and the wiring and switches for use in connection
with firing the detonators with electricity,

2, Inspection of the eldctrical equipment being used and
the methods of using this equipment for detonating the shots in
the tunnel have been checked from time to time by the nesident
Engineer and the Tunnel Inspeotor %, M, Bonham. This equipment
has been found to be in proper working order and to comply with
the Industrial Accident Commission's rules.

3+ Immediately upon receiving the report on a near premature
blast in the tunnel hending, 1 made a thorough investigation in
company with kr. Bonham and the contractor's chief electrician,
and we could find nothing in the eleoctrical equipment that might
have caused any chance for detonating a blast prematurelys.

4. 1 conferred with the shift foreman, Mr. Steve Cassovitch,
who i® in charge of the work as tunnel superintendent and who
wab on duty at the time, and learned from him that apparently the
whock which was felt by the several men on the shift was entirely
derived from lighting wires coming in contact with the water
in the tunnel, The lighting cireuit is auppllied by electric
energy at a pressure of 110 volts and it is gquite queationable
a8 t0 whether this voltage, if applied direectly to the wire of
the detonators, would cause the blast, %<he energy for the blaste
ing is I“ppli.& at a pressure of 440 volts,

5+ The contractor's superintendent Ben #, Wells also made a
personal investigation of the conditione which might have lead to
a premature blast and was convinced that ahenace of such an aceis
dent was quite remote with the electrical equipment present in
the tunnels Mr, Wells issued imnstruetions, however, to renew
certain of the lighting wires to preclude any possibility of men
bcing sho;knd by stray electric currents reaching the water in
the tunnel.

6s As & precaution, as is usually the custom, the blasting
wires are on an opposite side of the tumnel from the electrig
light wiring and every precaution seems to be taken to safeguard

the men. :
Harold Wood
w/p Resident sngineer
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December 30, 1932
From ¢ Senlor Drafteman, H. V, Newcomb
To i1 Resident &ngineer
Subject i Yan Viego alver Projeet, X1 Capitan reature

Report of accident to contractor's employes

At 8145 A.M, Uecember 30, 1932, City of ©an Diego's
Instrumentman W, He ©impson and I were going into the
entrance £} Capitan outlet tunnel to inspeet the clearance
etc., on tunnel lining timbers about 60C¢ féet in from the
entrance end.,

When about 200 feet into the tunnel there was a severe
explosion which was alarming as no blasting was expected at
that time and the concussion seemed more severe than an
ordinary shot.

Very shortly a contractor's euployee came running toward
us and hurried on to the entrance portal to get truck ready
to carry men reported to be injured to the contractor's
local emergency hospital. Ille was followed by kalph Rockwood
the contractor's timekeeper, who was limping and with foot
very bloodys 1 offered to help him and he said help get the
other fellows out, Two other men were being carried out to
the entrance portal badly injured from their appearance.
they were placed in car and taken vo the contractor's local
emergency hospital,

Contractor H, ¥V, Rohl came jast after the injured men
left and I told him two men had been seriously injured by
an explosion. lHe proceeded into the tunnel,

Mro, Simpson and I went bagk into the tunnel and found
that the explosion had oeccurred at about 587 feet into the
tunnel from the entrance portal on the north side. The
explosion had scattered parts of scaffold around near the
front and ahead of s truck which was standing at about
Station 5483, and at the north side of the tumnel invert
there was part of invert blown out from north edge of invert
as if the explosion had occurred there. ZThere was no gvie-
dence of damage to the truck which was headed toward the
entrance portal, Acetyline and oxygen gas tanks for welding
were intacst,

HVE/p H, V. Newgomb
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January 5, 1933
From ¢ Hydraulic Sngineer
To 3 Hemnident Sngineer
Subjeet ¢ San Viego Aiver Project, 51 Vapitan feature

Accident =eports

1, In event of a material or major sccident to
either the Vity's staff or contractor's forces, an imme~
diate telephone report is required from the ~esident
Engineer's office to the Hydraulic sngineer's office.

2+ In case of a major accident such as recently
oceurred in the tunnel, a generic and immediate report
in writing is also desired in order that I may dutifully
answer inquiries from the City's officials and other
properly interested parties. .

H, N, Savage

uns/t
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January 10, 1933
¥From ¢t Hydraulic Engineer
Teo ¢ City Attorney
Subject : BEl Yapitan Vam Construction, vontract,

Industrial Accident Commission ~aeport

knclosed is copy of an official report from the Industrial
Ageldent Commiseion to M, W, Rohl and 1, £, Connolly dated
January 6, 1933, following an explosion in the =1 LVapitan
by=pass tunnel.

It is sssumed that the responsibility for unsafe constructe
ion conditions and the accomplishment of safety requiree
ments for their correction and safe construction policies
and methods rests upon the contractor and the State and

its agencies,

1 shall be glad to have an opportunity to discuss this
abd other matters concerning the 21 Capitan Yam contract
with you on the ground at the dam at your early convenience,

., N, Savage
liydraulic Engineer

HNE/t
encl. Uo{%};;ttr Industrial Accident Commission

10
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January 20, 1933

Industrial aAccident Commission
State Bullding
Los mgeles, California,

Attention: J. Wesley Gebb, Ingineer

Saubject: San Diego Hiver Project, El Capitan
Reservoir Dam Spillway and Quilet Works.

Gentlemen:

In response to r official letter dated Jamary 10,
1933, enclosed are City of San Diego's El Capiten Reserveir
feature, hydraulice £1il rock embenkment dem Drawing WD-382
and WD~3582, on which latier has been indicated also plan
of tunnel and colored concrete placement as of date of the
explosion accldent, December 30, 1932.

Also enclosed 1s elipping from Sen Diego Union,
December £5, 1932, showing pictures of E]l Capitam Heservelr
by~-pass tunnel.

Duplicate copies of the above drawings have been fur-
nished the contractor.

Very truly yours,

H. Be» Sa“ag‘
Hydraulic Engineer.
BHS/T
Fnelse. {3)
prawing WD-382

WD-363
Clipping San Diego Union - 12/85/38

cc H., ¥, Fohl & T, E. Oonnolly
Contractors El1 Capiten lam
Lﬂ.ﬂid.. Californis.

1038
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STATE OF CALIFORNIA
Department of Industrial Helations
INDUSTRI AL ACCIDENT COMMISSION
ios angeles

Jen. 24, 1933,

Hell.Gavage, Hydraulic Ingineer,
City of Zan Diego,
San Diego, Calif.

Dear Hr. Savage:

We acknowledge receipt of your letter dated Jan.

30, 1933, enclosing drawinge WD-382 and WD-383; also
€lipping from the San Diego "Unien" of Dec. 25, 1932,
for which please accept our thanks.

If, at any time, we csn be of service to you, please
do not hesitete to call upon us.

Yours very truly,
J. WESLEY GEEB

(Jo Wealey Gﬂbb)

ENGINEER.

J WGP SPe

1039
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Februery 8, 1933

llesars. H. W, Rﬂhl & T. B, Connolly
Contractors k1l Cepiten Dem

4351 Alhembra Avenue

Los Mngeles, Californis.

b jeet: San Ujego HRiver Project, £1 Capitan
Feature, Workmen's “ompensstion end
Indemnity Insurance.

Gentlemen:

Your attention is invited to peragraph 38 of the

contract specifications for the El Cepiten Dem, reading es
follows: :

8. WOREKMEN'S COMPENSATION AND INDEMNITY

INSURANCE.= The Contrsctor shesll furnish the
Clty of San Yiego with s certificate of the insurance
carrier with whom said contrasetor is carrylng a
pelicy of insurance, acknewledgiag full llability
and covering all employess connected with tLhe work
specified in this contrsect, end insuring sald
eontractor sgainst loss or liebility by reeson of the
Workmen's Compensation Insursnce and Safety Aet of
1917, seid certificste of the lnsursnce carrier to
bear the date of the expiration of said policy.

Flease immediately furnish the informstion provided
for as above indicated.

Very truly yours,

H, N. 8".{'.
Hydreulic Engineer.
HKS/m
¢cc He We ROB1 & Tuko
Connolly, %1 Capiten Dam
John M. Martin, sttorney
City's Hesident Engineer
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STATE OF CALTIFORNIA
Department of Industiral Relations
INDUSTRT AL ACCIDENT COMMISSION
Los Mgeles

Aagust 24, 1932.

W. H. Rohl & T, E. Connolly.
Lakaside,
Calif.

Gentlemen:

On mgust 18, 1932, I inspected your tunnel, and quarry workings
at the E1 Capitsn Dam, Jan Diego County, and found certain unsafe
conditions, which are listed herewith, together with safety re-
quirements for their correction:

-4 IAST & WEST ALS.

1. Some gears, sprockets, chains, and shafting of the mucking
machines s=re exposed to contact. Said exposed parts must be
guarded, as reguired by iunnel Safety fule 712, and General Safety
Orders 1, & 6, and 8.

Z. Motor eamd blower drive pulleys unguarded. Motor and blower
drive pulleys must be guarded, as required by Ceneral Safety Order
#3 {¢) end ‘gmol Safety fule 712,

Se Lrive belt unguarded. Drive belt must be guerded, as required
by General Jafety Order {2 and Tunnel Safety Fule T7iZ.

s .
BAIN DYNANITE MAGAZINE.

4. The main dynamite magazine does not comply with the State Ekplo-
sive Lew (Tunnel Safety Rule 717, Order 1104, Section 3 (e) amd (b)),
in thal magazine is neither fireproof nor bullet proof, snd is too
close 0 bulldings housing employees and others. The main dynamite
magazine must be made fireproof and bullet proof, as required by
Section 2 of Tunnel Safety Fule 717, and the amounts of explosives
which may be lawfully had, kept, or stored in salid magezine must be
reduced to correspond with the quantity and distence table on page
20 of the Tunnel Safety Fules (Seetion 3 (b)), or all dynamite must
be removed to the guarry premises and stored in a tunnel magakine,
as hereinafter specified under: '

SUARRY WORKINGS,
5. The main dynamite and powder magezine shall be a tunnel, where
no person Or psrsons are employed. The door of such tunnel magazipe
shail be fireproof, and have printed thereon the works: *lqnzu.-.
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W. He Rohl & T, E. Connolly -g- 8/24/%2

*Explosives”, "Dangerous”, as specified in wuerry Safety fale 626,
Section 3 (e).

6. Elasting caps and electric detonators must be stored in = simi-
lar tunnel megazine, located at least 100 feet from the main dyna-
mite magazine.

7. Hain powder and cap magezines must be located mot less than 100
feel, from any other structure housing men.

SECONDARY CAP SND DXNAMITE MAGAZINES.

8. Explosives, in quantitlies not exceeding one hundred pounds, for
daily use in adobe shots, block-holing, or other small shots, must
be stored in stout and tight boxes with hinged 1ids, as specified

in quarry Safety Fule 627 (b), (e¢), and (2). It is recommended that
the boxes be painted "red", end mounted on skids, or provided with
hendies, for facility in moving. Post or paint signe on boxes read-
ing: “Megazine". “Explosives™. "Dangerous®.

9. Post kiscellaneous Fules for Quarrymen on bulletin boards placed
where all quarry workers will see¢ Fules and bulletins, as reguired
by Quarry Safety Pule 611. These Fules are being mailed to you.

e are enciosing herewith one copy each of General Safety Orders,
EngineeSafety Orders, Quarry Safety Pules, Tunnel Sefety Fules, and
are sending you, under separate cover, one copy each of Hiscellaneous
Fules for Quarrymen, placard form in English, Shop Bulletin No. 1
entitled "Responsibility of Employees in Preventing Aceidents", which
must also be posted on your bulletin board, Information for Employees,
Calif. Gafety Hews, Resuscitation Chert; (kindly gnst on bulletin
board}, snd "Safety First fules for Using end Hsndling Explosives*,

Yours very truly,
J. WESLEY GEBB

{(J.Vonley Gebb)
EHNGINEERR »
JUG~FSP
4 encs.
6 “p-ﬁlq

¢C H. N« Savage, Wdrﬁ“lie Engineer,
city of Sam Diego,
624 "F* St.,
San Diego, Calif.
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STATE OF CALIFORNIA
Department of Industrial Relations
INDUSTRIAL ACCIDENT COMHISSION
Los angeles

ORDER TO CORRECT UNSAFE CONDITIONS OR TO
SHOW CAUSE

T&rﬁ. He Rohl & T. L. Comnolly, Los Zngeles, Calif., Oct. 6, 1932
Laxegide,
California.
ATTENTICON BEN F. WELLS, SUPT.

YOU ARE HEREEY NOTIFIED that an inspection of your place of
employgent located at El Capitmn Dam, Lakeside, California made
on the 28th day of September, 1932, by J. Wesley Gebb Engineer
attached to this Commission, shows the existence of unsafe condi-
tions which must be corrected as hereinafter appears. These un-
safe conditions of your place of employment constitute a menace to
the 1lives or safety of any person or persons employed thereabout
and such places of employment, machines, devices or apparatus, are
being operated or used in violation of the Workmen's mpensation,
Insurance and Safety Laws of the State of Californiz, and the
Safety hules and Orders of the Industrial Accident Commission of
the State of California;

ROR, THEREFORE, YOU ARE HEREBY DIRECTED to comply with the
requirements hereinafter set forth, and to notify this Commission
in writing to that effect on or before October 15, 19322, or to shew
cause, if any you have, in writing, onor before said date, to this
Commission at its office above noted, why an order should not be
made forthwith by this Commission, adopting sald requirements as
a special safely order or orders of this Commission, prohibiting
the use of sald equipment in its unsafe condition and directing the
attachment Lo said equipment of e notice to such effect. If you de-
sire an oral hearing before this Commission upon said requirements,
in place of the hearing in writing provided above, you are hereby
directed to file a reguest in writing with the Commission at its
office above noted, for such oral hearing before said date.

The reqyuirements for the correction of the aforesaid unsafe
conditions appear on the attached sheets.

ISGO 3 ur
Ence Assistant Superintendent of Safety
CC Mr. H. N. Savage, Hydraulic Engineer,
City of San Diego,
524 "F" St.,
San Diego, Calirf.
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STATE OF CALIFORNI A
Department of Industrial :elations
INDUSTRI AL ACCIDENT COMMISSION
Los angeles

Oet. 6, 1932.

%. He. Iohl & T. E. Connolly,

Lakeside,
Celif.

AZLENTION BEN F. WELLS, SUPT.
Gentlemen:

On Sept. 28, 1932, I inspected your working places at El
Capitan Dam, Lakeside, Calif., and found certain unsafe
conditions, which are lilsted herewith, together with safety
requirements for their correction:

1E WA

1. Caps and powder KEPT together, in opsn, near core wall
trench. ZFYowder and caps must be stored separately in regu-
lation magazines, located at least one hundred feet from
trench. MNagazines must be kept at least one hundred feet
apart.

£ Stesl tools used to open dynamite boxes. Dynemite boxes
must be opened only with wooden wedges, or copper or bronze
chisels, as required by General Construction Safety COrders
1i04 and 1105 enclosed herewith.

S Eleciric wires running to pump are lying on the ground.
Wires must be supporied on poles at an elevation of not less
than twelve feet above ground, as required by Electrical
Safety Orders 7035-10 snd 706-1 (i).

o

:XPLOSIVES STORE 2 _WEST

ZORTALS OF TUBNEL.
4. Blasting caps, eleciric detonators, dynamite, and primers
stored together, in the open, on the tunnel level, near the
portals. Detonators, dynamite, and primers must be stored,
separately, in stout esnd tight boxes, having hinged lids, as
required by Tunnel Safety fules 717 and 718.

5. No caps or electric detonators shall be stored within
fifty feet of other explosives.

6. No caps or electric detonators shall be transported with
other explosives, except when being carried 1o the face for
immediate use, as required by ‘unnel Safety lule 718 (4).

7. Explosives must be stored poi less than one hundred feet
from tunnel portals, and electric, ges or alr shovels and
any other place where sutomobile trucks, or employees are

customarily at work.
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OWDER E
GAD MAGAZIN

=

8. lio signs posted. Jigns must be posted, or painted on maga-
zines, reading: "liagazine". "Explosives". “Dangerous®. Lettdrs
must be not less than six inches high, as required by Genersl
Construction Safety Order 1104, Sec. 3 (a).

9. Haln powder magazine is not ventilated. ISufficient openings

for ventilation must be provided. 4hese openings must be screened
in such menner es %0 preveni the entrance of sparks or fire through
t?em, a? ;equirﬁd by General Construction Safety Order #1104, 3ec~
tion & (a).

FOCK AND SAND PLANT,

10. Flywheels of rock crushers not guarded. Flywheels of rock
crushers must be guarded as required by General Safety Order &9.

0 .-ﬂ. * L]

1l. Beltl exposed on one side. Belt must be guarded on both sides

by standard railings et least three and one-half feet high, set

at leest 15“ end not over 18" from moving belt. All exposed pulleys
must be guarded in similar manner, as required by General Safety
Orders 2 snd 3 (¢).

226D _CONVEYOR.
12. Funway along side conveyor has no rallings. Standard two-rail
railings, three and one-halfl feet high, must be provided, as re-
quired by General Sefety Order #13.
=1 1 ; .

13. Take-up belis of conveyor unguarded. EkExposed points of contact
between pulleys and bell must be guarded, as required by General
Safety Orders £ (a) and 3 (o).

GEZES.

14. All gears, where exposed to contact, musi be guarded as required
by Ueneral Safety Order ¥l.

SHARTING.

15. All shafting exposed to contact must be guarded as required by
general Safety Order {6.

\UTONOBILE TRUCKS.

16. Automobile trucks must be regulated, and all drivers trained in
safe driving practices, s0 that all employees of beth contractors,
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and of the City of San Diego, may have the maximum of protection.

We ere enclosing herewith a copy of General Construction Safety
Orders.

" Yours very truly,
J. WESLEY GEBB

(J.Wesley Gebb)
ENGINEER.

JWG=-F3P.

CC Hr. H. N. Savage, Hydraﬁlic Engineer,
City of lan Diego,
524 “F“ :J‘tl ] -
San ~iego, Calif.

Encl.
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STATE OF GALIFORNIA
Department of Industrial Relstions
INDUSTRIAL ACCIDENT COMNISSION
Los mngeles

Dec. 15, 1932,

W. Ho Rohl & T. E., Comnolly,
Lekeside, Calif.

Gentlemen:
On Dec. 8, 1932, I inspected your working places at E1 Capitan
Dem, Son Diego County, Calif., and found ¢srtain unsafe condi-

tions, which are listed herewith, together with safety require-~
ments for thelir correction:

ELECIRIC DRTONATORS.

l. Five electric detonators stored in sn open pasteboard box,
lying in the open, on & bank, west of the core wall trench.

CAES.

£. A box of caps stored on 2 shelf between two posts, just in-
side the east portal of the tunnel.

LXHAKIZE.

3. An open box of dynamite stored on a jumbo, or mounted platform,
less than one hundred feet from the east portal of the tunnel.

4. Capped fuse, and dynamite lying on the ground, in the open, be-
hind a boulder, between two roads, near the northern end of core
wall trench. The dynamite was in an open box and the capped fuse
on the ground, less than six feet from the dynamite. This care~
less storage of explosives has persisted so long on this job that
we are forced to insist that you comply strictly wiih Ceneral Con~
struction Sefety Order 1104, Section 2, and Section 3 (e¢), which
read:

"Sec. 2. Except only at an explosive manufacturing

plant, no persoen all have, keep or store, at

place within the State, any explosives unless a;z

explosives are completely enclosed and encased in

tight wmetal, wooden or fibre containers, and, ex~

cept while belng transported, or within the custody

of a common carrier pending delivery to consignee,

shall be kept and stored in a magazine constructed

and operated as hereinafter deseribed, and ne per=-
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“son having in his possession or control, any explo-
sives, shall under any circumstances permit

or allow any grains or particies thereof to

be or remain on the outside or about the con-

tainers, in which such explosives are con-
tained”.,

na

Section 3 (e). liagazines of the second class
shall coneist of a stout box, and not more
‘then one hundred pounds of explosives shall st
any time be kept or stored therein, and, ex~
cepl when necessarily opened for use by suthor-
ized persons, shall at all times be kept
securely locked. Upon each such magezine there
shall st all times be kept conspicuously posted
a slgn with the words "magazine” “explosives"
"dangerous® legibly printed thereon."

S« Compliance with this Calif. State Statute is accomplished by the
consiruction of boxes of £ x 12 material, large enough to hold neot
over two 50 pound boxes of dynemite. Provide rope or metal heandles

for each end of box. ZPFrovide 2 hinged cover with a hasp, 80 that

cover can be kept secured when no émployee has custody of the box of

explosives. Bolt the hinges and hasps to the box; place the bolits

80 that the nuts are inside of the box, snd protect them with suit-

able washers.

6+ 4 box which contains dynanltorar black blasting powder must be

Kept al least fifty feet from a box containing ordinary blasting
caps, Or electiric detonators.

7. Explosives (caps and powder) must be kept in boxes until required

for immediste use,

8. The words "Hagazine®, "Explosives”, "Dangerous", must be legibly

printed on each box, so that all employees and others are aware ol
the contents of boxes.

9. Terminating metal condult at motors shall properly enter and be
secured 10 a terminal box or casing, attached to the motor frame,
and enclosing the motor terminals or leeds, as required by
Electrical sSafety Order 711-2 (b).

1C. Expesed noneurremt-garrying metal parts of motors snd contro}
equipment shall be permanently grownded in complisnce with
ilectrigal Safety Ordems 704, and 711-8

|
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TUNNEL . :
UNDERGROUND LICGHTING CONDUCTORS.

1l. LIGHTING CONDUCIORS. Conductors of all services, feeders, and
sub~feaders of underground lighting installations shall be approved
rubber-covered wire (weatherproof wire will not be permitted) and
shall be installed to conform to the orders applying to similer
conductors for underground pewer installations. The conductors of
branch eircuits of underground lighting systems shall be approved
rubber-govered wire. These circuits shall be run as far as pos-
8ible L0 one side of the track or walking space, and shall be main~

tained at the greatest height practicable. Conductors, when not run

in conduit, shall be substantially supported on glass insulators or
large porcelialn knobs. (Ihe ordinary small knobs used in house

wiring will not be permitted)., There shall be no exposed live parts

at any of the lighi or switch locations, or at any point along the
gconduciors.

PORTABLE LICHTS.

12, Flexible cord shall not be used, except where portable lights
are necessary. When such portable lights are required, the cord
shall be of =n approved iype especislly designed for rough usage in
wet locations (such as "type 3'?, the socket shall be of standard
weatherprpof {ype, and the lamp shall be enclosed in a substantial
guard provided with a hook and suitable handle.

13, 211 switches instslled underground shall be of approved safety
type suitable for the conditions under which they are required to
operate. Ordinary snap, tumbler, or push button switches shall not
be used in damp pleces, unless thsey are installed in water-tight
fittings. ©Panel boards shall be of the spproved dead-front type.

14, Sockets in underground lighting systems shall be of approved
weatherproof type. The screw shell conitact of all socksts shall
be connected to the grounded conductor of the circuit.

LAUTQUORILE TRUCKS,

15. Your sttention is sgain directed to the necessity for having
braking devices on all trucks carrying rock from the guarry kept
in the best possible working condition.

NENTILATION OF COYOTE HOLES IN QUARRY.

16, Ve direct your sttention to “warry Safety Fule 604, which was
mailed to you, on Mug. 24, 1952, and to Hine Safety Order 71726,
which is belng mailed herewith. These orders and rules re.uire that
ample ventilebion shall be provided in all underground workings in
guarries and mines.
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We thank you for your past cooperation, snd stand ready, at all
times 10 help you maeke your working places safer.

Yours very truly,
J. WESLEY GEBB

(J.VWesley Gebb)

ENGINEERS
JWG~PSP |
E:nec |

CC W. H. Fohl & ¥, L. Comnnolly,
4351 Alhembra Ave.,
Los amgGIQS’ Calif.

CC H. N. Savage, Eydrsulic Engineer, |
City of San Diege, !
524 *F* 5t :

San Diego, Calif. l
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STATE OF CALIFORNIA
Department of Industrial Helations
INDUSTRI AL ACCIDENT COMMISSION
Los mngeles

January 6, 1933.
%. Ho Fohl & T. E. Connolly,
Lekeside,

San Diego County,
Calif.

ATTENTION T. E. CONHOLLY.

Gentlemen:

On Janueary 4, 1933, I inspected your working places at E1 Capitan

Dam, San Jiego County, and found certain unsafe conditions,
which sre listed herewitih, togsther with safety requirements
for their correction:

HAIN CAP & DETONATOR VMAGAZINE AT QUARRY.

1. Kegezine 1s neither fireproof nor bulletproof. Walls of two
inch by twelwe inch lumber must be built around magazine. A
space al least twelve inches wide must be left between cap
house and protecting walls, and the space between filled with
sand. A twelve inch barricade wall must be built in front of
magazine door.

£. Door and front walls of magazine, where exposed, must be
covered with corrugated iron, as required by Quarry Safety Rule
626, cection 3 (¢).

< W g <

S. Electric light must be placed at least five feet from caps
an? electric detonators, as required by Quarry Safety sule 627
(1)

4. Electric light wires must clear ground level by at least
twelve feet, as required by Electrical Safety Orders 703-10
and 706-1 (1).

§. Compressor drive pulleys, flywheel and belt unguarded. Pro-
vide standard two-rail railings 3} ft. high, placed at least
15 inches, and not over 18 inches from moving parts, as required

by Guarry Safety Fule 612, Generasl Safety Orders 2 {(¢) and 3 (e),

and 2

EAST EORT AL OF TUNNEL.

6. FoolL pessageway around jumbo near esst portal is muddy and
slippery and hezardous; old lumber and timber has accumul ated.
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Shovel out mud in passageways, and remove waste timber and lunmber,
as required by Tumnel Safety Fule 721 and Gener al Safety Order §15. |

SECOND ARY CAP & DYNAMITE

7. These magazines must be kept locked at all times, except
when an authorized foremen or powderman is present at maga-
zines.

8. ihe keys 10 these magazines must be in the custody of the
shift foreman, or of the shift powderman. Zhese duly euthori~
zed foremen Or powdermen may issue to0 any miner, such an amount
of explosives as may be required by that miner in the perfor-
mance of his duties,

9. The person issuing the explosives must keep a complete,
itemized, and aceurate record of the amounts issued, and to
whom issued, and on what dates, and must see that eny unused
explosives are returned to the magazines, and that no explo-
sives, or ingredients, are taken by the miner to any point
net necessary 1o the carrying on of his duties.

Yours very truly,
J. WESLEY GEBB

(J.vesley CGebb)
ENGINEER.
mﬁ“'FSP-

¢C W. He ROhl & T, E. Connolly,
4351 Alhambra Ave.,
Los mgeles, Calif.

CC H. N. Savage, Hydrauiic Engineer,
City of San Diego,

624 “F" Street,

Sen Liego, Calif.
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STATE OF CALIFORNI A
Department of Industrial Relatiomns
INDUSTRI 2L, ACCIDENT COMMISSION
Los Mgeles

Jamuary 10, 1933.

HBe N. Savage, Hydraulic Engineer,
524 *F* St.,
San Diego, Calif.

ATTENTION HAROLD WOOD, RESIDENT
ENGINEER,

Dear Sir:

If it be in order, and without imconvenience to you,
we request that you kindly have made for us, by your
engineering force at the E1 Capiten Dam, a rough
sketch of the diversion tunmnel, showing:

l. 2 full length view of the north wall of the tunnel
(a side elevation), showing conditions that existed

on the morning of Dec. 30, 1932 (approximately); show-
ing concrete in place, and sections where no concrete
had been plasced; showing and giving the number of the
station where the explosien of Deec. 30, 1932, ceccurred.

2. A transverse cross-section of the tunnel near the
station where explosion happened.

3. A horizontal plen of the tunnel floor, near station
where explosion occurred, and showing the jumbo mounted
on the truck, the 60 h.p. tractor, snd the truck on
which the concrete gun was mounted, approximate loca-
tion of welding tenks, =nd place where concrete was
broken from invert by force of explosion.

This sketch map is for the purpose of ex&ummg condi~-
tions to our legal department, and will kept in the
confidential files of the Industriael Accident Coumis-
sion.

We do not expect you to spend time and money on an
elaborate map; we ask but a rough sketch.

Please have sketch drawn on tracing eloth, or tracing
paper, as we require at least six copies for our records,
and thus we can have prints made by our office engineer.

We thank you for yonr many courtesies, and invaluable

TR Yours cordisily,
J. WESLEY GEEB
(J.Wesley Gebdb)
JWG~PSF ENGINEER.
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STATE OF CALIVORNIA
Department of Industrial Relations
INDUSTRIAL ACCIDENT COMMISSION
Los Mgeles

Jm. 2‘. 1953-

W. He Rohl & TI. E. Connolly,
Lakeside,
San Djego Couniy,
Calif.
LENTION T

Gentlemen:

On Jen. £0, 1933, I inspected your working places at
El Capiten bam, San Diego County, Calif., and found
certain unsafe conditions, which are listed herewith,
together with safety rejuirements for their correction:

GAP ND DETONATOR ¥AGAZINE AT QUARRY.

1. Door and adjoining front wall of magazine not fire-
proof. Door and adjoining front wall of magazine, where
exposed, must be covered with corrugated iren, as re-
quired by Quarry Safety Fule 626, Section 3 (o).

CAP & DYNAMITE MAGAZINES X7 WEST PORTAL OF TUNNEL,

2. Cap and dynamite magazines at west portal of tunnel
unlocked. All magazines containing explosives must be
kept locked at all times, except when an authorized fore-
man or powderman is present at magazine.

y o= g 3 1
3 -

. IGler pulleys and belts exposed to contact on one side.
All sides of exposed pulleys and belts must be guarded, as
required by Generel Safety Orders #2 (e¢) and 3 (¢).

COMPRESSQR ROOM . AT QU AREY.

4. Idler pulley and belt exposed to contmet on one side.
There is a break in the steel guard railing opposite fly-
wheel. Exposures must be guarded, as required by Qu
Safety Fule 612, and General Safety Orders i2 (e¢), 3 (e),
and 9,

Very truly yours,

J« WESLEY GEBB
JWe~-PSP (J. Wesley Bebb) ENGINEER
¢C W.H.Fehl & TuK.CﬂRﬂGll”.
4351 Alhambra Ave.,Los sngeles.
CC H.H.Savage, Hydrasulle Engineer,
City of 5an Diege, 524 *P" S5t.,5an Diego,Cal.
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STATE OF CALIFORNI 2
Department of Industriel Relations
INDUSTRI AL ACCIDENT COMMYSSION
State Bullding,Civie Center
los Angeles

Merch 10, 1933

¥. H. Bohl & T. E. como.lly,

Lakeside,

San Diego County, Calif.
ALTENTION O, C, STEVES, SUPT.

Gentlemen:

On Hareh 7, 192335, I Inspected your working places at
the E1l Capitan Dam, San Diego County, and found certain
unsafe conditions, which are listed herewith, together
with safety requirements for their correction:

QUTLET FOUNDATION SHAFE.

1. Approximately 18 sticks of 407 dynamite stored in

an open dyneamite case within 5} ft. of an open dyna-
mite case containing one full box of caps, one partly
filled box of caps containing 26 caps of Ne. & strength,
6 capped fuse, end 15 No. 6 Electric blasting caps,
located spproximately sixty feet from edge or collar of
shaft excavation.

All explosives, except when being transportedto the face
for immediate use, w in lots of one hundred pounds or
less, must be stored in stout tight boxes, of not less
strength then 2" x 12" lumber, heving hinged lids and
locks.

lagazines must be kept detached and located at least one
hundred feet from where men or oqnigncnt are working.

A magazine containing caps must be kept at least 100 feet
from a magazine contsining dymamite.

2. Eagazine ie built of ome inch lumber, is neither fire-
proof nor bullet proef; door is unlocked; no signs on
magazine., Found inside magazine in the northwest corner,
four full unopened cases of 50 pounds each, of 1-1/2* x lg2v
gient Special Gelastin V.L.F. 40% strength dynamite, to-
gether with ome open case of 40X dynamite, three~quarters
full, and one open gase of 40% dynamite one-quarter full.
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Found in the southeast corner of sald magazine, one full
box of No. 6 California caps (100 caps) and one box of 6%
Californis caps containing approximately seventy caps.
Both boxes of caps were open,

In lieu of this illegal magazine, construct a tunnel magazine,
having a corrugated iron door. Keep door locked. Paint sign
on door reading: "MAGAZINE". "EXPLOSIVES"., "DANGEROUS®. Store
no caps in magazine.

Yours very truly,
J. WESLEY GEBB

(J.Wesley Gebb)
ENGINEER.
JUG~FSP.

CC W. H. Rohl & T. E. Comnoliy
4351 Alhambra Ave.,
Los Mngeles, Calif.

€C H. H. Savege, Hydraulic Engineer,
City of Sen Diego,
524 "F" Street,
San Diego, Calif.
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May 10, 1932

San Diego River Project = 5l Capitan Feature

CONTRACGTOR'S BEQUIPMEWT

1059

The contractor has moved onto the work to date the following

equipment:

# 2 Northwest gasoline shovels 1~1/2 cubie
yard buckets

# 1 Thew gasoline shovel, 1 cubic yard bucket
# 2 Caterpillar 60 HP tractors
# & leMillan graders = 4 gubie yard
- %_ ggggggzgt§:3§;a5?cggégcy;;gﬁ
# 3 OSterling trugks 10 cubic yard
1 Vhite truek 4 cubie yard
# 1 Ford truek 1-1/2 ten
# 1 Pord truek pick-up body

2 Drill sharpeners with forges and grinders
Ingersoll=rand

1 GSearifier
1 Dragline bucket 1=1/4 cubic yard - Page
1 10 HP Fairbanks-Morse gas engine
1 Gould pump 2 x 1~1/2 Triplex
1 lckMillan bulldozer for 60 HP tracter
100* #/5758,feat 2" second hand wrought iren pipe
#'3 Blasting batteries
(1731 feet 1-1/4" round hollww drill steel
1000 5037 feet 7/8* hexagon hellow drill steel
1998 feet 1" hexagon hollow drill steel
#‘liacillnaliul 2" pipe fittings
jgil desk and 2 chairs i

1 Underwood No, 5 typewriter
1 Sundstrand adding machine

Hental Prices

8.50 per hour

7:50
2:00
1.75
18.00

22.00
25,00

15,00

6.00
7400

3.00
2.00
2,00
1.00
1.00
3450

420

+25
1.50
1,00
1.25

10,00

o

L]

ddy

8 =

month



# 1
71

i

Items used on Chocol
¥os. 1 and 2

Lietz transit and split leg triped
Berger Y level and tripod

200" steel tape; 1 - 100' steel tape
3" x 5! drafting table

310 oubiec foot Denver air compressor
32§.cub1e #oot Ingersoll=-Rand air compressor
225 cubic foot Ingersoli-Rand alr gompressor
small office and tool house 10°' x 20

USACO air compressor ecomplete with tank and
hose for inflating tires

Portable electric and acetylene welding outfit

Tuken electric refrigerator for camp

1069

$.1.00 per day

10.00 # "
10.00 & .
Tale = =
25 # .
1’00 ] ]

ate Creek road work and ixtra Werk Urders
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HARRY C. COLLINS MACHINERY 0O0.
2013 Ganta Fe Avenue
Los Angeles,

Hay 13th, 1932

¥r. He ¥, 5&7&8@
Hydraulie¢ Zngineer
524 ¥ Street

Jan Diego, California

Subjeets San Diege River Project, Xl Capitan Dam
Rental equipment

Dear ¥r., Javages

Replying to your letter of May llth, I am returning
herewith list presented, and am pleased to give you rental
prices (per day of eight hours), which includes labor, fuel
0il, lubrication and repaira. These are the amounts that
are secured by local contractors when doing work for Counties
and States, and are based on the equipment being in good
opersting condition,

There have been some bids offered for rental of 10%
under these prices, However, in most cases it was on mach~
inery that was preity well worn out and not in condition to
function for a full eight~hour day. .

I wish to thank you for the enclesed copy of drawings
and speeifications, Any time I ¢an render you any service
or assistance, do not hesitate to call upon me, and I trust
the information given you herewith will serve the purpose
for which you wish it.

Yery truly yours,
HCC 1L Harry Ce Collina (&Gignature)

President
HARRY C. COLLINS MACHINERY 0O,
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D
SAN DIEGO RIVER PROJECT-EL CAPTTAN PROJECT @@ y

Contractor's Equipment

Well drilling equipment for quarry (all new)

3 well rigs
#1 Armstrong well rig #2 Armstrong well rig #3 Armstrong well rig

eguipment for:

Sand bucket | i i
3' well bit i 1 1
6¢ *# . 1 1 1
20y » 4 1 1 1
Starter casing

10"-6* long 1 i
Bit pullers

6' long

150# steel 2 2 2

Well tool sharpener shop (all new)
2 Distillate furnaces for heating large well bite - all sheet steel
fire olay lined compressed air draft, cost estimate -

§100.00 each $200,00
2 Small steel crames for handling heavy bite,

Cost about .00 each 150,00
1 Tempering tro coet about 0.00

1 Drilli bit sharpener (Armstrong Mfg, Co. Model & belt
connected to H.P, Westinghouse Electrie Motor
equipped with G.E, starting box and switch

32 Extra drill bite (Armstrong 14 34 ¢ S Waterloo)

Roeck Drill Sharpening Sho

1 Gardmer Denver !nn‘rmc :oaol DF-lidistillate (new)

1 Ingersoll Rand furnace No model gize about same as above {ou

1 Ingersoll Rand air drivem drill sharpener 50 series 6399 (new

1 Ingersoll Rand air drivem drill sharpener size same as above olad)
1 Ingersoll Rand air driven drill 7" emery grinder

2 Tempering troughs $10,00 each $20.00

Shed roof 20' x 36' no sides

ractors - erawl type
;1 1 - Cletrac 0::510! trector 30 with bulldozer attachument {0lc)
1 - Caterpillar 30 leaning road blade (new) drawn by above

Caterpillar Tractor (used) 10' Fresmo grader attachment

] Gimiiiar @ moer e i B Sl WAt
: - r esno T a

#5 1~ 10" Mdideser atostmnnt

1 - Allis Chalmers 35-% oylinder Traetor orawier {Monsroh traotor)
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TRUCKS (ipparently Company equipment)
1l - Sterling dump trucks N¥es., 1 to 1¥ inclusive, all H-gylinder

2

é

-~

S T Y

I T I T~ I~

sbout 40 H,P., all with ribbed steel rock type bodies,

- Bteriing dump trucke Noe. 31 znd 33, both lNecylinder
about 40 H,P, sheet steel muek dump bodies (mot ribbed)

- Sterling dump trucks Nos, 15-17-18-20-24-25, all G-cylinder
about H.P. all with ribbed steel rock type bodies,

- Sterling flat rack No. 51 with tank 6'x12'x8?
about 3 gellons capacity

- Auto cars #41 and 44, f-cylinder, Model 60 S.H.S,
Engine 3 & plain steel muck dump truck

- Auto car #42 and blank 6-cylinder Model 60 8.H.8,
Engine 30-884 ribbed steel rock type body

- Auto mfn ank 6-cylinder Model 60 8.H.S,
No body truek being upmﬁ

- White ecar #31 t-cyuuor 60 H.P. plain steel muck dump body

- ® " 32 4. 4o H.P. flat rack stake body

- 0 s #3484 B @ 40 H.P, plain steel muck dump body

- ® " §35 B @ ko H.P. ribbed steel rock type body

. " #36 h- ko H.P, in shop for repailrs
(& loli.ﬁ MN!‘ tires

- Ford pick-up #18 steel delivery body
- Ford truck # blank l-gylinder 22 H.P, flat rack stake body € wheels

. " §52 . » 22 K. P, steel delivery body € ®
- # " $#56 h. # =y * " L ¥
- Ptility trailer, 12 wheels with heavy platform and stake bed

(no engine)

- Western Pipe & Bteel Co. ipetion oil and nz ? :
trailer and sheet steel oil houss, cu 'x8" mo gn.l
- pacific Tenk & Pipe tmpm "

- New welded steel dump (muck) bodies about 3 cubiec yard eapacity
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TRUCKS (Contractor)

3 - Morelands 6 cylinder about 65 H.FP., with eoncreie mixed in tramsit
bodies #10-#11 and #12

3 - Morxelands #70, 71 and 72 (45,94 H.P. Model H6 with 3 cubic yard
steel dump bodies, § wheels

1 - Brookway #73 about 50 H.P. with 3 cubic yard steel dump body, 6 wheels
2 - Moreland #63 and 68 about 85 H.P, with 3 ecubic yard steel dump body |
2 - General motors Corporation Truek #61-§#62., 60 H.P, 3 cubie gu:du:}:el |

dump bodies, 6 wheels \ |
1 - American La France #69 s 5P, b wheels |
CONCRETE MIXERS AND BQUIPMENT
1 - Jaeger non-tilt, 10 sack capacity (10-DL 433-50) powered by
1 - LeRoy Y4 eylinder about 20 H.P, gas engine

- Main Mixing Plant -

2 - Smith mixzers (1 cubic yard capacity each, electrie drivem by
2 - 20 H.P, motors 2 Westinghouse safety switches and starting boxes

1 - Bteel rook storage bin 20'x20'x7' high (top of hous structure
300 ton capacity set on 16" steel eye beams. - d

1 -~ Steel material chute from sterage binds to weighing machine
1 - Weighing machine and water measuring unit,

1' - Unit sack cleaner (Handy Sack Baler Co.)

1 - Sack bundler

1 - Bteel delivery chute from mixers to trucks

i1 - £mall platform scale, 750f, Fairbanks Morse

3 - push trucks (Howe Scale Co.)

g « r;‘:'t'w.?;ﬁ .;!_lp n:.tng mixing plant 3"x12% ficor
oisss fleo

WATER TANES (Corrugated galvanized) )
1 - Ngw Gofr. Oal. water taak diameter 947 Relght 8 sapastty 4900 gallons
: : ® # " " ® # 80" ® Jegw . 2640 .
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STEQM SHOVELS, Gas, Electric and Air

Bake and Number . Type Power Capaecity Remarks
. eu, yd,
#1 Lina "101% Dragline Waukesha 110
Cat. H.P. gas |
#7 Lorain (Thew 75B) Dipper 1-1/4 1 extra 1 cu yd
center drive Cat, 90 H.P. gas dipper
#1 Marion eleotric Dipper Elecirie 80 cu ft Bucket ﬂswm
fype 480 Cat. _
#2 Marion Electric Dipper Electric 80cuft *® e
Type 480 . Cat,
#8 Lorain (Thew 750) Dipper ¥aukesha 1-1/4
Center drive Cat. 125 HP gas
#6 Northwest Dipper 110 HP gas 1-1/2 ZXEgquipped with
Cat, € eu yd dipper
#9 Northwest Io}lpper 110 HP gas 1-1/2 & @
at,
Erie air operated Dipper 5/8 No Company
Cat. nusber {de-
livered Hazard
Conet, Co,
euﬂ.bly rented
Electric mucking meehine Dipper O Hp Eleec 1/2 ?old)uunhd
298 R 696 with belt ::g on track
conveyor ewi trucks
E lectric mucking machine Dipper with 60 HP Zlee 1/2 {01d) mounted
with Sullivan air belt econ- GE Ng, on track
hoist veyor switch trucks
2 extra 1¢ ou y¢
P 750) 1-1/% ya @ippers (used)
1 F bucket
1 extira clamshe
%/‘ cu yd bucket
old)
i extra M.p,
NeCaffey ai
(used) ——
!ﬂr& Nivsabe
A aﬂck a

!ﬁﬁ‘.&",r)
SETe Loragy
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Air Compressors (Stationary)

1 #3 Sullivan Class W.J.3, S8ize 20-12-14, Shop #3762 Powered with
G,E, 200 #,P, Eleec. Induction Motor #150956 60 Oy, a1t 282 Amp,
G.¥, Elec, Starting Box and Switch Comnected to Riveted Steel Air
Storage Tank 5x16 Galvanized Water Uooling Tank &W x 7H, At Quarry.

1 #1 Sullivan Class ¥.J.3, Size 14x8-3/8x10, Shop $10586 Short belt
driven #1 R.M, 100 K.P, Eleo. Motor B0 Volls 1000 R.P. M. B. & P,
Starting Box & F.M, Switeh, R.8, Air Storage Tank 5x16, Galvanized Water
Cocling Tank 8W x 6H., Fairbanks Morse Water Pump air operated Size
6xkx2, 2% Long x 1l High x 12 Wide.

1#2 liven, Size 16-9-3/8x10, 8 hop #10597. #2 &.X. 100 H.P.
Elec. Motor Volts 60 Cy. Trumbell Type €. Stand, Compen Salor G.E.
Switeh. R.S. Alr Storage Tank 4x13,

No. 1 7 2 Housed in Frame Structure 20x35x10 at Tuansl Exit,
4ir Compressors (Portadle)

1-R #317 2 Cyl, 10 in, 2 in, stroke 100# at 425 R.p.M, with 4 Cyl.
Gas Eng. #11R, R.P.M., 1080 R,.8, Air Storage Tank bx13,

1 Gardner Type V Twin 2 with ¥ Cyl, Buda Gas Eng,

1-R 2 Cyl, 5 3/8 x 6P Cap. 100# Air with 4 Cyl. Waukesha Gas Eng.
¥odel Gu, 368,

2-1-R 2 Cyl, Comp, 8" bore x 6" stroke No. P.P, 82550, Oap, 1004 at
630 R.P.M, Expanding Coupling to 4 Oyl. Waukesha Gas Eng. Model BEB
5 3/8" bore x 61" stroke G2 fuel tank and alr storage tank,

1-R 2 Cyl, with § Cyl, Waukesha Eng. Model R.U. 2090 No. 68106,
Jan, 1924 R.8. Air Storage Tank 4x12,

Sullivan Comp, V Type Twin 2 with 4 Cyl. Gas Eng, Gas fuel tank and
air storage tank,

1-R 2 Oyl, 5 3/8% x 65" with ¥ oyl. Gas Eng. Model G.U. 46B Mo,
131424 Feb, g;al Gas fuel tank and air storage tank,

1-R Comp, 2 Qyl, 5 3/8% x 6i" Powered with Waukesha & Oyl, Gas
Eng. Nodel G.U. 46B. |

Small Gas driven air compressor and tank for motor tirees (in shop)
jiodel 7.T. Eng., Ne. 11376,



AIR DRIVEK JACKHAMMERS
l--Denver (Waterlimer) Model 511.
l1--Denver (Dry) 4 1 8 494352073,
1--1.R. (Dry) 4 1 8 ¥9#367838,
1--1.R, (Wet) No. 48, 1.R. (Wet) No. U8,
3-—Denver (Wet) (Waugh) Model 17 Series 185,
1--Chicago Pneumatic (Wet) Model 5 Series 501,
1--Chicago Pneumatic (Wet) Model 5 Series 511,

¥ET & DRY
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Contractors Equipment-—-Pumping Plants,

1-Fairbanks Morse Motor Driven Turbine Pump with Induction
Notor Serial $104876 Frome U120 U.H. Type 40 H.P. 1800 R.P M. 3
Phase 60 Cy. Volt 40 H.P. Constant Duty 40 Centi. 12 over
load 2 Hrs, 55 Centi., Full Load Awp. 47.5 ¥.L. Speed 1732 R.P.N.
Direct Comnected to about a 6" Vertical Turbine Pump,

1-General Electric 400 Motor Driven Cemtrifugal with
H,P, Motor Model No, 18314 Type 1-E 158 Form K, 3 Phase ey.
2200 Volt 89 Amp, Overload 1175 R.P.M, Motor No., 4l02383,
1-Byron Jackson Centrifugal Pump Intake 1&* Discharge 14*
200 foot head pump 1ift Capacity 700 G.R.M. at 1140 R.P.X, Pump
22, Dee. 1, 1924 Gen, Elec. Starter & Switch §2092M13 ¢.R.
1034 Type N.R, 1039 ¥orm J.3.P.1.

i-Triplex 6" Plunger Pump Geared (Gould pump Seneca Falls
New York Belt Connected to H.P. Electric Induction Motor Lig
Volt 90 Amp. 1150 R.P.M, (Mechanical Installitation 8o.) Com-
plete with Westinghouse Safety Switoh and General Electric
Starting Compensatoxr. :

" v Heellm n. & “ L
'i"hi::'banh loin iz m-i.:an me:gcr a:-r Pump f x’: xe }i xl‘: 3%2
1... # @ 1] L W & L # " ] " E #

1-Star Electric Induction Motor & Switeh 74 H.p. 220/kl0
Volt 3 Phase 60 Oy. belted to 1 3" Centrifugal Pump (Single Stage)

1-2" Centrifugal Pump Power driven (o0ld) in stock room.
1-G.E. Motor 7} H.P. Connected to 1 Centrifugal pump 3%,

i-Howel Moter 1 H.P, Direct Comn. %o 1 Centrifugal 1%
pm (h ‘llt .m..). \

1-G.E. Ind, Motor 85 H.P. No. 108467 Type 1-10-85-A 720
Form K 60 Oy, 22.8 Amps, Volts, G.E. Compensator No. 1
gr, 1034 Type N.R. 2723 Form H.5 P.1 for Induection Motor Type 1
rﬁﬂ x] BC‘P. ‘5.

1-8" Byron Jackson Single Stage Centrifugal pump 22% of
10%-6 Ply. Rub, belt,

b-tnion n Works-8x19% Slim Pumps with 100 H.P. Motor
60 Cy. =3 m.xﬁo Yolt with ﬁtmu.

2-6x13 B~J S1im pumps with 75 H.P. Motors 60 Oy, 3 Phas,
440 Volt with starter,

5-Joshua Hendy No. 1 Giants 7x4 Complete,
k-gteel Bargee. 9x16x36,

\.



Be
Pattern Shop & Saw Mill,
1-38% Belt driven band saw {Americen Wool Work and Mzch,Co,
Registered 19) (Sold by Snith Booth Usher Co. L.4.) Powered by

g .g. Western Klec. Ind, Motor Type K.T. 160, 3 Phase 60 Gy, 1800
'P. &

6-Concrete push buggies. 2 wheel, § Cu.Ft. Capacity,
i-Frame Structure 7'x12'x10' High Boarded up & down Tool Shop.
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Main Repair Shop,

1-Monotrol Lathe 16" with 6 foot carriage Electrie Motor Belt
connected,

1-Bradford Lathe 2U* with 10 foot carriage Electric Motor
Belt connected, (H.M. Mach.Co.)

1-Yankee grinder for drills & Sools (Style No. M Serial Fo,
1006 Holder Serial No. 16135 Motor driven with V. Belt.

1-Bench Vice Swivel Type 6" steel jaw.
1-8teel Work bench 3' wide by 12' long,
1-Bteel Work bench 1}' wide by 6' long.

y 1-Drill Press Registered 19 No. B. 92 0. (Smith Booth Usher
Co.).

1-Two wheel Emery grinder (Hisey) driven by 1 3} H.p. Elee.
Motor Serial No. 68926 Type 6 L.A. Model 27,

~Blacksmiths Welding Hammer (Hazel Eng. & Mach. Co. Size 3B
No. 1341) Electric Air Driven, _

i-Hydraulic Gear Press (No Name) Value about $50.00,

1-Williams Threading Machine, Elec. driven (Harron Richard
& dMe,.Cone, ).

i-Wheel Press Allen Bradjey Type J. 1552,
1~Power Hack Saw Powered with 1 H.P. Quality Motor (B 1ine).

1-¥rist Pin Grinder (Sawyer-Weber) Electric 1 H.P. Notor &
1/10/H. P. Turking Moter.

1-8teel planer (Stockbridge Mach, Co.) Motor belt driven Reg,
No. R. 3 % '8.B. Usher Co.).

1-Standard drill press (Reed Prentice Co. N.Y.) ' Swinging
Arm, Powered by 1 H.F, 0.8, Elec MNotor,
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Main Repair Shop. 1079

1-Portable Blectiric lighting System Complete (Fairbanks MHorse)
115 Volt 1500 Vatt Style H, Powered with 1 7% H.P. Electriec Motor.
3 Phase 60 Oy. H4Q Volt 1800 R.P.M,

l-American Hoist and Derricle Oo, Oable drum Hoist Powered by
1 100 H.P. Induction Motor No. 128, 92§,

1-General Electric Hoist driven by 50 H.P. Elec. Motor (old)
1-5 H.P, Horizontal Gas Engine (No Name) old,

1-25 H.P. Csble Hoist Powered by 4 Oyl. Buda Gas Eng. Mounted
on steel eye beam skids,

1-Fortable Ascetaline Welding Outfit with hose & torch, on hand
push truck,
Road Graders,
l-Power Road Grader (G alion E,.Z, 1ift) with 10 foot blade P
319 powered with Me.Cormick Beering Gas Eng. Industrial Tractor,
Model 20 { International Harvester Co.).

1-Portable Steam Upright Boiler for steam Cleaning trucks, engime
& equipment,

- 1-Road Rooter (Earthmover equipment) with hydraulic 1ift.
1-Road Rooter mounted on 4 foot wheels 5" tires,

Truck Bodies,

- 15-Truck bodies (sheet steel paneled dump) about 6'x12'x2°
5 eu. ?;. {Used), - § N .

§-Truck bodies (sheet steel pansled dusp) about &h'x13sx3e
P i 1 {sheet steecl pane ump ) ut 64'x13'x3

2-Truck bodies (Steel Ribbed truck bodies) about &'x12'x2¢
7 Ou.Yd. (New),

3-Truck bodies (Steel Conerete bodies Tops beveled in) 3
Cu.Yd, (Used).

Steel Rails--Ties,
1320° of 30# steel rails-30' lengths (old).
1590* of 30# * . = . *
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Steel Raile--Ties,
1200' of 30f steel rails-30' lengths (o0ld),
2070 of 6"x6" 0.P, R.R., Ties 460 Pieces Ui' long,

8teel Pipe--And Valves--And Bends,

1240 feet (62 Joints of 20' Length) of 15" 1 D, 8lip Joint
Casing (W.P. & Steel Co,) Del, 10/18/32,

! feet 8" f1 d steel pipe,
52. H &n Bh iah e - k-30' Lengths 1-10' Lemgth,

QY & L] i " # 6' to 8' Lo Flanged,

120" ® @ 4 " " 20-6' Le h:g;ll flanged & 15° ve
55t * " W " 11-Ut to &' lengths flanged 1 end.
00 * in Wrought Iron Pipe {Bcrew)

2. # " ' # g ]
9ligp = 2@ f ® L @

Glazed Terra Cotti Boil Pipe.

100!-B* glaged Terragotti Soil Pipe. e e o bends.

Valves & Fittings,

2-4* Walworth Valve (125),
1-3* to 2* Reducer,

1-34 ‘;r Valve,

1-3# * bends,

2-2" Gate Valves,

1-8" Gate Valve (Crane).
1-3% 7T

2-2% T'g,

3-2% 90° Bends,

1-2% to 3/8* reducer.

Corrugated Galvanized Culvert Pipe,

2100 feet -24* Qorrugated Culvert Pipe,
30 feet -gs' " ® ig
-.0.‘ # ] ]

25 feet
12 feet-12¥% L L 8
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Grouting Egquipment,
6' - 6% Rubber Discherge Flanged,

6!-6' L L L

Btccllrunnal Forms,

7-Tunnel Boguent forms (steel) Size 10' wide x 25' long.
No, 2303.

14-Tunnel Segment forms (steel) Size 10' wide x 185' long,
oonpzatpiigritig?ﬁiz.mck Crusher and Sand Washing plant
1-Le Roi Gas Emgine 160 H.P,
i-Best 60 H.P, Gas Engine,
1-Buda 35 H.P, Gas Engine.
i~Buda 35 H.P. Gas Engine.
2-Holt 75 H.P. Gas Engine, (Very o14)
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(Estimated Not Measured).

1600' of Wew Round drill steel 13*
7;00* °§ Bhnrp:ned dr%ll stgﬂ. 13" Round and Hex,
2

1% #  peing used at $ & W,
Tunnel Portale,

100" of Sharpened drill stéel 1* . & ¥ in Core
Trench,
300* of U " LI . 8teel in Quarry,
New Flat Steel and Angle Iron,

10,000# of flat steel and angles, other shapes for shop use,

Air Blower,
1-8" Alir blower belt driven on 6" x 6" Skids 10' long.

Pulleys.
1-Extra 14" Dia. Cast pulley 12" wide 4" Eeyed Hole,

1-Extra 28" Dia, Split Steel pulley a3" wide 4* Hub shaft
opening.

Roebling Steel Cable.
850'-2" Roebling Steel Cable,

Grouting Equipment.
1-No. 500 Rix Grout Pressure Tank,
1-01d Cement gun Charging drum (sbout 2 sack copy).
1-8" 85" geng,
6'-6" 15° Bend,
140'~6" Steel pipe flanged doth ends 10-14' lengths,
10* ~ 8" 8teel pipe 45 Bend flanged,
20" - 8" Rubber intake Hose and Strainer Flanged,
10' - 6" *  Discharge Hose Flanged (Pioneer Brand).



Miscellaneous Equipment, 1074
1-One ton Hoisting Bloeck,
2-Large 25 ton Ratchet Jacks,

i-Prentice Swivel Bench Vice No., 183 7% Steel Jaws Bench
tools about $20.00, '

5-Front Springs Sterling,

3-Rear Springs Sterling,

1-3/% Cu, Yd. bottom dump (8ingle) Concrete delivery bucket.
1-2 Cu, Yd. (About) Bucket #477 C. 68,

1-2 Cu, Yd. {About) Bucket #477 0. 611,

(e3a) 1 General Eleciric Hoist Driven by 50 H.P. Electric Motor
old),

1-Electric Holst (American Hoist & Derrick Co.) (Sundh-
Elec, Co.) Mounted on timber skids, 120 feet (6-20' lengths)
of Ensley 20" x 20" Lattice braced Steel tower,

l-Large Ensley Concrete hopper.

1-Small Ensley Concrete Hopper. =

100 feet Ensley 16® Steel Concrete Chate.

36 feet LI -1 f #
1-2000 gl Elliptical Casoline truck tank 4' x &' x 10
bulged ends (No truck),

2-Track 2 wheel trucks mounted with 1 Cu., Yd. steel skip each,
1-18' x 10' Eye beam (Kew). '

2-40' Northwest lsttice braced steel booms,

1-32 & Length of Double Eye beam Mast Steel 12% x 12% gg,

1 pair Cog driven Car Wheels,

1 set of track trucks (N4 wheels) No body.

1 Blasting Battery Hercules,

#2 1-% Gyl. (0.L. Best Gas Traction Eng. 0o.) Gas Eng.
younted on 12% steel frame. (o0ld).
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