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Oct. 7, 19310

To the Honorable, the Mayor and Common Council
Of The Uity of San Uiego, California.

Gentlemen:

Pursuant to the directinon of your Honorable Body as
set forth in Resolution No. 56299, I proceeded to Sacramento
for a conference with State Engineer Hyatt, in connection
with your Resolution No. 57298 which directed the Hydraulic
Engineer of the City to immediately submit to said State
Engineer formal application and data necessary to securet the
approval of the State Engineer on the matter of constructing
a dam at 51 Capitan. The actual plans and specifications for
such a dam were left with the State Engineer.,

However, the State Engineer refused to accept the City's
formal application and the fee accompanying it for the follow-
ing reasons:

l. He desires a complete geological survey to be
made and furnished in connection with the
improvement, including a geological survey of
the entire district in the vicinity of the
damsite amd definite report on the geology of
the damsite itself.

2. A hydrographic report containing complete in-
formation on the area of the watershed, data
on past runoff floods, etc., with an especially
detailed and definite report concerning the
size of the spillway so as to be assured of
safety to an earth and rock fill dam in the o

event of a major flood.

3« An engineering report, preferably to be furn-
ished separately from the data contained in
the plans and specifications.

In connection with the above matter the State Engineer
also intimated that it would be advisable to have furnished
an engineering report on the structure by a consultant engineer.

The State Kngineer indicated the desirability and his en-
tire willingness of cooperation with The City of ®an Diego in
the matter of pushing forward to completion and approval of the
necessary data in order to enable the City to start construc-
tion. In view of the fact, however, that the @txucture contem=-
plated is of an earth and rock fill type and is to be located
on the main river, before any studies are made by the State
Engineer's office complete and detailed information, as above
outlined, must be submittedy and further, until such data is
submitted his office cannot even make a preliminary report or

recommendation on the structure.
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In order to obtain the data necessary I am told that The
City of San Diego must employ a geologist to make the geo-
logical report, and that such work will possibly take two to
three weeks. I am further advised that such a report from any
one of the following geologists, as well as from many others,
would be acceptable: C. ¥, Tolman, ¥. L. Ransom or Dr. Chas,
P. Berkey.

The State Engineer suggested that therefore as soon as
the above reports have been obtained by The City of San Diego,
that then the completed application could be filed and would
be accepted for study and subsequent approval, if the facts so
warrant.

Respectfully submitted,
C. L. Byers,
City Attorney.

CLB/M
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October 8, 1931

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

Subject: Resolution 57298 and Ordinance 13323
San Diego River Project, El1 Capitan
Reservoir Dam. Drawings and
Specifications - filing.

Gentlemen:

In compliance with the purport of Resolution No. 57298
dated September 30, 1931, reading as follows:

“"That the Hydraulic Engineer of The City of San

Diego be, and he is hereby directed immediately

to make and file with the State Engineer application
for approval of plans and specifications for the
construction of a hydraulic earth and rockfill dam,
197 ft. high above stream bed, to be constructed

at El1 Capitan Dam site; and likewise immediately

to submit to said Engineer all plans, specifications,
information and data which may be required or
necessary to such approval; and that sald Hydraulic
Engineer proceed at once to Sacramento for such
purpose, taking all necessary steps to secure from
the State Engineer the approval of such plans and
specifications and permit to build said dam at the
earliest possible date, pursuant to the terms of
the Act of the Legislature, approved June 10, 1929
(Statutes of 1929, page 1505)."

supported by Ordinance No. 13323, dated October 1, 1931:

“AN ORDINANCE APPROPRIATING THE SUM OF §7,305.00 OQUT

OF THE RESERVE FUND OF THE CITY OF SAN DIEGO IN PAYMENT
OF FEE FOR FILING APPLICATION WITH THE DEPARTMENT OF
PUBLIC WORKS, STATE OF CALIFORNIA, FOR APPROVAL OF
PLANS AND SPECIFICATIONS FOR A DAM TO BE CONSTRUCTED

AT THE EL CAPITAN DAM SITE."

Upon my return from Washington D.C. Friday P.M. October 2,
and finding your Resolution No. 57298 and Ordinance No. 13323 as
above, I immediately telegraphed to Honorable Edward Hyatt, State
Engineer, Sacramento, California, for an appointment at his earliest
date, to file formal application and required fee for approval of
drawings and specifications for the construction of E1 Capitan
reservoir dam.

I traveled to Sacramento Sunday October 4, accompanied by
City Attorney C. L. Byers.

On October 5 A.M. there was submitted to the State Engineer
the drawings and specifications for the projected El1 Capitan
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reservoir dam, together with the necessary fee.

The State Engineer decmed it advisable, before accepting the
formal application and the fee, to invite the City of San Diego
to first employ a geologist of recognized ability, preferably with
wide experience in Southern California and in reservoir dam founda-
tion geology, to make a comprehensive and detailed study of the
El Capitan reservoir damsite and adjacent territory and submit a
report of his findings, conclusions and recommendations to the
City with which to accompany the City's application for permit to
construct the E1 Capitan reservoir dam at the site under consid-
eration,

The State Engineer further requested that the Yity of San
Diego employ a consulting engineer of recognized prominent ability
and dependability to consider all the engineering investigations,
tentative conclusions and reports which have been made by the City's
engineers and used as a basis for designing the structure as set
up in the drawings and specifications suvmitied to the State
Engineer, and to make such further investigations as he may deem
advisable and report his findings, conclusions and recommendations
to the Cityo

The State kngineer further indicated a request that the City
should also retain and employ the services of an outside consulting
engineer thruout the construction of the dam.

The Statd Engineer further requested historical reports and
statistics of the hydrography - amnual runoff and flood runoff -
of the San Diego River drainage basin tributary to the El1 Capitan
reservoir as basis for the determination of the meximum spillway
capacity which may be necessary to discharge not only the equiva-
lent of the maximum runoff and floods which have occurred since
runoff has been observed and recorded but, out of abundant caution,
Provide for the much greater flood runoff which may occur once in
two hundred or more years. Promineni importance was attached by
the State Engineer to this feature of the problem which he and
his staff deemed of dominating importance to insure the safety of
and other type of dam, than one of solid masonry which, if properly
designed and constructed, might permit an extraordinary flood to
discharge over its top without injury.

The State Engineer, in abundant cooperation, expressed the
desire to have the drawings and specifications, as submitted in-
formally, passed to him in order that he might have them before
him for reference pending and including receipt and study of the
reports of the City's geologist ané@ consulting engineer.

The names of geologists of outstanding qualifications and
reputations who have been generally employed by principals inter~
ested in corporate and municipal water districts in California and
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by the State Engineer as consultants, were submitted to you
yesterday in response to your request;

The names of some of the outstanding consulting engineers who
have been employed by principals interested in corporate, municipal
and water districts in California and also by the State Engineer as
consultants in reporting on water conservation works and their
major problems and including continued service thruout the install-
ation of the dams, were also submitted to jou.

It has been the State Engineer's practtice to, in addition to
requiring geological reports and the consulting engineer's reports
to be made and submitted by the principals, to employ at his dis-
cretion additional geologists and consulting engineers at the
expense of the State in order to further insure the life and pro-
perty exposed to faulty foundation, design or construction of
major reservoir dams.

The State Hpgineer's policy has also been to have an inspector,
reporting direct to his office, resident on each of the larger
structures, and fresuent visits to the structures under construc-
tion are also made by the Deputy State Engineer in Charge of
Division of Dams, and by Assistant Deputy State Emgineers in
the Division of Dams.

Respectfully,

H. N. Savage,
Hydreulie Engineer.

HNS/p
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State of California
DEPARTMENT OF PUBLIC WORKS
Sacramento
Division of Water Resources November 21, 1931 Edward Hyatt, State Ing.
401 Public Works Building Chief of Division

Mr. H. N. Savage, Hydraulic Engineer
City of San Diego

524 F Street

San Diego, California.

SUBJECT: EL CAPITAN DAM #8-7
Dear Mr. Savage:

This will acknowledge receipt of application for
approval of the plans and specifications for the construc-
tion of the above dam, together with filing fee of $7,726.60.
Kindly be advised that action on this application will be
taken at an early date.

Receipt is also acknowledged of the following:

Complete set of revised drawings,

Detailed cost estimate,

Geological and Engineer Report on the Proposed Dam
at E1 Capitan Dam Site Number 2 on the San Diego River by
C. F. Marx and C. F. Tolman,

Record of core recovery borings,

Outline of methods of construction, and

Spillway and ponding performance.

Very truly yours,

__Geo. W, Hawley
Deputy in Charge of Dams

cc-W.H. Holmes
E.We Kramer

D
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STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS
DIVISION OF WATER RESOURCES
Application No. D 8-7 Filed Nov. 21, 1931

APPLICATION FOR APPROVAL OF THE PLANS AND SPECIFICATIONS FOR THE
CONSTRUCTION OR ENLARGEMENT OF A DAM

b Hiram Newton Savage of eet, S iego
County of__San Diego State of _(California, hereby made application

for the approval of the plans and specifications for the construc-

tion of El Capitan Reservoir dam.

The owner of the dam is City of San Diego of
—__DPan Diego  ~ County of__San Diego State of__California.
- Is the owner a Public Utility? No .

If the owner is a corporation, give name and address of presi-

dent and secretary -

The applicant is acting for the owner in the legal capacity
of BEydraulic Engineer

LOCATION OF DAM
l. The dam is located on__San Diego River which is a tributary
of . in San Diego__CQounty and in the__NE__1/4,
Sec. 72 _Tp._ 1% 8 Re 2 E 3 S«B.B. & M.

DESCRIPTION AND DIMENSIONS OF DAM
2. Type of dam__Hydrauljc fill-rock embankment . 3. Length of

crest 123Q ft. 4. Helght streambed to spillway
crest__197 fi. 5. Height foundation of spillway crest
220t ft. 6. Freeboard 20 4.

7. Thiciness at top 26.25 ft. 8. Thickness at bottom 1240+ 1y,

9. Slope upstream 1 on 2 to 1 on 3. 10. Slope downstream lon 1.5

101 on 5. 1l1. Upstream facing roek hand placed on surfage

——




12,

13.

14.

15.

17.
18.
19.
20.

21.

22.

23.

24.

25.

-2-

Amount of material in dam__ 2,400,000  cu. yds.
Estimated cost § _3,226,595.25 .

Spillway data__4 siphons at 4000 = 16000 cfs at normal pond
level 400' overflow section ogee crest, capacity 39000 cfs .

Outlet data__Independent wet tower 2-40" outlets about eleva-

tion 570. 16, Elevation of crest of dam
770 to top of Parapet (Sea level)

7§Q go sE;ll!g! Cregt above _LI.§-G.S. datume.

Area of reservoir at spillway level__ 1580 acres.

Capacity of reservoir_ 118,00 ac.ft.
178(exclusive Cuyamaca reservoir drainage area)

Drainage area_l9Q(inclusive " " )sq.mi,

Describe fish ladder None

State what provisions will be made to divert flood flows during

construction 25 foot diameter diversion tunnel.

PRECIPITATION AND FLOOD DATA

Rainfall. If records of rainfall other than those published
by the U. S. weather bureau are awWailable, state the location
and names of the stations and the maximum intensity of rainfall
for 1, 12, 24 and 48 hours. (Use extra sheets or exhibits if
necessary.)

at Cuyamaca

1-26-16 1.53%" 2-16-27 12.81" ) 1in 24 hours
1-27-16___8.54" 2-17-27 6.35" ) in_24 hours
19.16
State the estimated maximum rainfall on watershed__12.81 -
48

inches of rain in 24 hour s.

Flood data. If records of flood flow other than those published
by the U.S.G.S. are available state: location and dates of
measurements; maximum flow in cubic feet per second; duration

in hours of crest flow and of the flood. (Use extra sheets or
exhibits if necessary.)

Maximum dj scharge 1-27-16 38,000 efs. 214 cfs per sguare mile

927 00d maximum less than 19 flood

State the estimated maximum flood flow in cubie feet per second
and duration of flood and of crest flow in hours.

40,000 cfs 4 hours. 50,000 efs not exceeded with a propaple

frequency of once in 500 to 1000 years.

s A ——
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GENERAL INFORMATION
26. State the purpose of the dam storage only .
27. State the use that is to be made of water Municipal .
28. Engineers _H. N. Savage .
29. If the proposed dam is to be built under Federal license or
" permit, state what department has Jjurisdication.
U. S. Department of the Interior, Indian Service; U. S.
Department of Agriculture, Forest Service. .
30. The maps, plans and specifications and filing fee of
$7,726.60 __accompanying this application are a part
thereof.

(SIGNED).._HIRAM NEWION SAVAGE
this_ 19 day of_November _ 1931

APPROVAL OF APPLICATION NO. D 8-7 » INCLUDING

THE PLANS AND SPECIFICATIONS

This is to certify that application No. D -8-7 5
general (E.H.)
including the/ plans and specifications for the__El Capitan

dam has been examined and the same is hereby approved, subject
to the following conditions.
1. Construction work shall be started within one year from date.
2. No foundation or abutments shall be covered by the material
of the dam until the department has been given an opportunity

to inspect the same.

Witness my hand and the seal of the
Department of Public Works of the State of
California

this_Tth day of December 1931

EDWARD HYATT, State Engineer
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CITY OF SAN DIEGO
CALIFORNIA
BUREAU OF WATER DEVELOPMENT

SAN DIEGO RIVER PFROJECT
EL CAPIT AN FEATURE

EXHIBIT “aA"
PRECIPIT ATION AND FLOOD DATA
to accompany
APPLICATION FOR APPROVAL OF DRAWINGS AND SPECIFICATIONS
for the
EL CAPIT AN RESERVOIR DAM

of the

CITY OF SAN DIEGO

October 1931

Hiram Newton Savage
Hydraulic. Engineer in Charge
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San Diego, California
October 9, 1931

Harold Wood

Hydraulic Engineer

San Diego River Project, E1 Capitan Reservoir Dam

Data pertinent to E1 Capitan Reservoir Dam for State
Engineer.

The following references. have been selected from the

"Report of H. N. Savage on San Diego Additional Water Supply 1923"
end are deemed as pertinent to the E1 Capitan reservoir dam
studies by the State Engineer.

Page

Rainfall data ~ Exceptional rainfall, San Diego, Calif.

1849 - - - 1920 31

Rainfall data - Cuyamaca Dam - monthly 1887-88 to 1920-21 192-193
Storms of January 16,-19 and 26-28, 1916 224
Runoff data - Principal drainage basins of San Diego

County, California 23Q
Runoff data - Study #12 - statement 231-232
Runoff data - Historical climatology of California 233 to
236
Runoff data -~ Cuyamaca reservoir runoff - statement 281

Runoff data - Cross evaporation at Cuyamaca reservoir

monthly 1913-14 1918-19 282

Runoff data - Cmyamaca reservoir runoff 1887-88 to 1920-21 285
Runoff data - Cuyamaca reservoir-San Diego River

Diverting Dam - lunoff relationship curve 286

Runoff data - Sweetwater - Cuyamaca runoff, relationship

curve

Runoff data - Diverting Dam runoff - statement - study #l2 288
Runoff data - Cuyamaca Flume discharge near Lakeside

monthly 1894-95 to 1918-19 289
Runoff data - Diverting Dam - monthly 1887-88 to 1918-19 292-293
Runoff data - El Capiten damsite-statement-study #12 294-295
Runoff data - Runoff at Lakeside gauging station

1905-06 to 1915-16 - monthly 296
Runoff data - E1 Capitan runoff - seasonal 297
Runoff data - El Capiten runoff - monthly 1887-88 to 1919-20 298
Runoff data - El Capitan runoff relationship curbe 299
Runoff data - Watershed areas 316
Rainfall at San Diego -~ Runoff frem drainage basins

seasonal 1850-51 to 1921-22 318-319
Cuyamaca water system - statement - study #37 391
El Capitan project - damsite No. 2 - statement-study #5 514-515

El Capitan project - damsite No. 2 - reservoir performance 544-545
Estimate of maximum discharge of streams in San Diego

County during January 1916 837
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2. Additional data references follow:

Hinds' method for determining spillway capacity
Vol. 86, Transactions American Society Civil Engineers

U.S.G.S. Water Supply Paper #426 page 52 January 27,'1916.
3+ Pertinent data from Report on Additional Water Supply for

the City of San Diego, by John R. Freeman, 1924 "The Freeman Report"
newspaper copy.

pareagraph column page
Choice of dam and reservoir sites 2 9
also o 9

Alternate trial designs for dams 4 9
Alternate trial designs for dams 1 10
Appendix No. 1 - Conditions controlling dam design

on San Djego River, and estimates of cost of

El Capitan No. 2 5-4 12

Special need of a core wall at El Capitan 4 12
Safety of dam against flood during construction 4 12
Safe permanent spillway 1 13
Reference to accompanying drawings 2 13
Siphon spillways 2 &3 13
The Cuyamaca dam and reservoir 1 21
The Diverting dam 2 21

4. Drawings by John R. Freeman - considered pertinent:

El Capitan Site No. 2 - Study for highest dam practicable
without flooding Cuyamaca flume Sheet 1
El Capitan Site No. 2 - Study for dam of combined sluiced
earth and rock fill of maximum height practicable without
flooding flume of Cuyamaca Water Company Sheet 2
San Diego Water Supply - studies of relation of rainfall
to altitude - Diagram A-A Sheet 25

(9] WOOD
Harold Wood

HW/p
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October 15, 1931

Honorable Edward Hyatt
State Engineer

Public Works Building
Sacramento, California.

Subject: San Diego River Project, El Capitan Reser-
voir Dam Feature. Flood and Pertinent
Data, Exhibit A.

Dear Mr. Hyatt:

Accompanying this letter are flood and pertinent data marked
"Exhibit A" which is intended to extend precipitation and flood
data to support an application on your Form 3 which the City of
San Diego proposes to formally file with you for approval of
plans and specifications for the E1 Capitan Reservoir Dam of the
City of San Diego.

The accompanying data herein is listed as follows:

References selected from "Report to the City of San Diego
of H., N. Savage on San Diego Additional Water Supply
dated August 8, 1923-.

References selected from Report to the Ciy of San Diego

on Additional Watsr Supply for the City of San Diego,
by John R. Freeman, 1924.

"The Freeman Report" newspaper copy

Additional references pertaining to flood potentialities
of the drainage basin of Ekl Capitan reservoir.

Copies of pertinent data as follows:

Estimated discharge of the Sweetwater River and from the
Sweetwater reservoir during flood of January 1916, by
Jes. B Coverte.

Summary of estimates of flood peak discharges, San Diego
County, Jamuary 27, 1916, by J. F. Covert.

Letter from F. C. Finkle to Mr. H. C. McGlashan, May
27, 1916.

Statements by Mr. H. N. Savage on floods.

Comparison of El Capitan drainage basin and Sweetwater
drainage basin.

El Capitan Spillway Capacity - Statement by John R, Freeman
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HNS/p

Basis for characterisitcs used in drawing anticipated
flood runoff for El Capitan dam site.
Attached drawings as follows:

Sweetwater Water Company - Sweetwater Reservoir Hydrographs
by H. N. Savage and J. F. Covert, May 1, 1916 - drawing S-2.

El Capitan Reservoir - flooded Area & Capacity Curves.
El Capitan Reservoir ~ Caphcity above elevation 750.

Discharge of Sweetwater River at Sweetwater Dam - January
27, 1916.

Assumed characteristics of flood runoff of El Capitan Dambite.
Hydraulic Properties of 25 foot horseshoe tunnel.

Yours respectfully,

H. N. Savage,
Hydraulic Engineer.



October 15, 1931 Efﬁs

From ¢ Harold Wood
To ¢ Hydraulic Engineer

Subject: San Diego River Project, El Capitan reservoir dam
Flood potentialities of the dralnage basin of El
Capitan reservoir.

1. ADDITIONAL REFERENCES.- The following data pertains to flood
potentitlities of the drainage basin of E1 Capitan reservoir. This
data is tabulated in addition to tabulation of references made on
October 9, 1931, which data was referred to your Report on Additional
Water Supply, 1923 and Report by John R. Freeman, 1924,

Report of the Examination of the Dams of the Water Supply
System of the City of San Diego, May 1928, by Louis C. Hill, C. R.
Olberg, A. J. Wiley and C* F. Tolman.

Sweetwater Company Feature History of Repairs and Exten-
sions to Sweetwater Water System, by H. N. Savage. The work made
necessary in consequence of the unprecedented flood of January 27,

1916.

The pertinent data from this Feature History is hereto
attached and consists of the following:

(a) Estimated discharge of the Sweetwater River and from
the Sweetwater reservoir during flood of January 1916,
by J. F. Covert.

(b) Summary of estimates of flood peak discharges, San
Diego County, January 27, 1916, by J. F. Covert.

(¢) Letter from F. C. Finkle to Mr. H. D. McGlashan May
27, 1916.

(d) Sweetwater Water Company - Sweetwater reservoir
Hydrographs by H. N. Savage afdd J. F. Covert May 1,
1916, drawing S-2.

Volume 89 Transactions of the Americen Society of Civiil
Engineers, Paper 1587 by Julian Hinds, page 88l. Jide Channel

Spillways.

Water Supply Paper 447:-

(ag San Diego River at Diverting Dam near Lakeside. Extremes
of discharge 1912-1916: Maximum stage recorded January 28, 1916,
(discharge 15,800 second fBet)

(b) San Diego River Basin - General features - page 58.

(c) Sweetwater River Basin - General features - page 44.
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Water Supply Paper 426:- Page 52, San Diego River at Capitan
Grande Dam Site, near Lakeside. Maximum discharge January 27, 1916
"38,000 second feet, or 201 second feet psr square mile of dralnage
area."

Statement of H. N. Savage in letter to D, W. Murphy dated
December 12, 1929, page 2, Subject: Morena Reservoir and Spillway
Pefformance.

"There is no known recorded observation or
indication of any flood peak runoff from any of the
drainage basins in San Diego County continuing for
over a period of more than two hours."

Statement by H. N. Savage in Morena Reservoir Spillway Enlarge-
ment Report and Recommendations, April 27, 1922, page 6.

"A great variation within close geographical
limits in hurricane storm precipitation and in
intensity, duration and volume of runoff must be
expected and provided for as was demonstrated at the
time of the 1916 flood."

Rainfall records at Dulzura Summit show 9.90 inches on January
27, 1916. (See Page 224-San Diego Additional Water Supply, 1923 by
H. N. Savage) :

2. RECORDS OF FLOOD RUNOFF AVAILABLE ON EL CAPITAN DRAINAGE BASI,
Water Supply Paper 426, page 52, gives maximum di scharge in January
1916 as computed by W. S. Post at 38,000 second feet or 201 second
feet per square mile of drdnage area. Water Supply Paper 447,

Page 59-

San Diego River at Diverting Dam near Lakeside. Extremes of
Discharge.- 1912-1916: Maximum stage recorded, Jan. 28, 1916, dis-
charge, 15,800 second feet.

3. COMPARISON OF EL CAPITAN DRAINAGE BASIN AND SWEETWATER
DRAINAGE BASIN.~ (See Water Supply Paper 426, pages 58 and 44),

ELL CAPITAN DRAINAGE BASIN SWEETATER DRAINAGE BASIN
San Diego River Sweetater River
Rises on western slope of CuyamcaRises on south and east slope of
maca Mountains Cuyamaea Mountains
Flows southwesterly Flows nearly due south for about

15 miles then west and southwest

Length above E1l Capitan damsite Length above Sweetwater Dam

is about 16 miles 36 miles
Area of drainage basin above Area of dralnage basin above
El Capitan damsite including Sweetwater dam = 186 square miles

Cuyamaca #* 190 square miles
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Elevation of proposed maximum
normal water surface = 750

Range of elevation of drainage
basin = 5962 feet.

Streambed at damsite = 553

Highest point in the basin is
elevation 6515

Average elevation of drainage
basin above damsite is about
3000 feet

Character of basin is extremely
rough and rugged

"Timber is confined almost en-

tirely to the valleys along the
streams and to the higher moun-
tain area."

"The mountain slopes are fairly
well covered with brush.”

Maximum discharge
January 27, 1916
(See Water Supply Paper 426
p. 52) 38,000 second feet
or 201 second feet per square m
mile of drainage area.

2167

Elevation maximum normal water
surface = 235

Range of elevation drainage
basin = 6366 feet

Streambed at damsite = 149.1

Highest point in the basin
is 6515

Average elevation of drainage
basin is about 2200 feet

Character of basin "is not so rough
as that of San Djego River basin."

"Timber is confined almost en-
tirely to the immediate valleys
of the streams and to the higher
mountain regions."

"The mountain slopes are fairly
well covered with brush but the
lower foothills are almost bare;
supporting only a sparse growth
of low brush."

Maximum discharge

January 27, 1916

(See Water supply Paper 426 p. 49)
45,500 second feet

or 245 second feet per squhre mile
of drainage area.

4. EL CAPITAN SPILLWAY CAPACITY.- Notes on Sheet 2 of El
Capltan Site No. 2 by John R. Freeman are as follows:

"The siphon will keep flood level from rising
above El. 750 in all but one or two greatest floods

of a century.

The siphon and weir combined will

carry a flood double the record flood of 1916 on top
of a full reservoir without overtopping dam."

"Siphon Spillway, Capacity at Normal Pond
level 16,000 ac. fte per sec."

S5« BASIS FOR CHARACTERISTICS USED IN DRAWING ANTICIPATED
FLOOD RUNOFF CURVE FOR EL CAPITAN DAM SITE:-

(a) PRAK: 38,000 second feet same as given in Water supply
Paper 426, page 52, for flood of January 27, 1916.
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Rise of Curve: Should be sharper than either curve of
flood runoff assumed for Morena or curve of flood runoff at
Sweetwater, January 27, 1916, because the drailnage basin is much
steeper and the average elevation is about 800 feet higher. This
would tend to shorten the time element of the curve and thus
steepen the rise.

(b) DURATION OF FLOOD PEAK.~ The peak flood of Jamuary 27, 1916
at Sweetwater Dam lasted for 1 hour. - Water Supply Paper 426,page 49
Mr. Savage has statement that:

"There is no known recorded observation or
indication of any flood peak runoff from any of
the drainage basins in San Diego County continuing
for over a period of more than two hours."

The curve is drawn with a duration of flood peak of two hours.
(e) FALL OF CURVE.- The fall of the curve is considered to be

on the same time scale as the flood runoff curve at Sweetwater Dam
for the January 27, 1916 flood.

HARDLD WOOD (Signature)

Harold Wood.
HW/m
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ESTIMATED DISCHARGE OF THE
SWEETWATER RIVER AND FROM THE SWEETWATER
RESERVOIR DURING THE FLOOD OF JANUARY 1916.

First Division, January 17 to 27, 1916:
Maximum Peak 9,322 sec. ft. Total Runoff 39,320 ac. ft.

Second Division, January 27 to 31, 1916:

Maximum Peak 45,500 sec. ft. Total Runoff 73,253 ac. ft.

Total " 112,573 ac. ft.

Maximum Discharge thru spillway and blow-offs
of Sweetwater Reservoir, and
A o over Sweetwater Dam (3.64' depth 14,600 sec. ft.

(1] "

thru South Pass (after washout) 41,810 sec. ft.
at Sutliff place.

Average maximum discharge of Sweetwater River
for two hours preceding break of South
Pam and erosion of abutment of Sweet-
water Dem = = = = = = = = = = = =« = = = = = = 335,421.4 sec, ft.

NOTE: The rainfall at Sweetwater Dam for the storm beginning
January 14, 1895 and ending January 20, was 8.25 inches;
maximum peak discharge into Sweetwater Reservoir, 18,150
cubic feet per second; maximum discharge past Sweetwater

Rewervoir, 6,500 sec. ft.; total runoff, 15 billion, 200
million gallons up to January 25.

H. N. Sa.vage
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copy/m copy/f SUMMARY OF 8/7/17
ESTIMATES OF FLOOD BEAK DISCHARGES Je F. Covert
SAN DIEGO COUNTY
January 27, 1916

: : Location of :Mean :Mean Wet : Mean ¢ : : Mean : Dis- :Drain-
¢ River : Channel ¢Area ¢:Perimeter :Hydraulic: Slepe:Coefficient:Velocity :charge :ageAre
: : __Sections : (Sa.Pt.): (Ft.) : Radius : : N : ¢ :Ft.Per Sec;Sec.Ft.:5q.Mil
Sweetwater Ellis Rech.Descanso 964 164 5.9 +00595 .035 59.0 11.1 10600 43
: Sloane Rch.Dehesa 1639 184 8.9 «0047 .,035 63.5 13.1 21500 111
" Rudolph Reh. " 2382 485 4.9 «0045 .,030 65,5 9.7 23500 135
" Jamacha Canyon 3006 410 7e3 «0057 .,035 61.0 12.5 37500 172
4 Canyon Below Dam 1981 198 10,2 +0085 .045 51.0 14.95 29800 182
5 Quarry Camp #1 2508 380 6.6 «0075 .035 60.0 13.4 33600 192
“ Bonnie Brae 8824 1728 5.1 .0031 .035 57.0 7.3 64200 197
a Linwood,l/4Sec.111 5148 1354 6.0 0027 ,035 59.0 7.5 61100 202
Sunnyside) Sutliff Ranch 4097 804 5.1 0079 .035 656.5 11.4 46700
Valley
San Diego Bl of Rech.E1l Cgjon (2151 205 10,5 .0035 .030 174.0 14.2)
( 480 118 4.1 «0035 .035 54.0 6.5) 34600 191
- Mission Dam 5272 390 13.5 «0027 .035 67.5 12.8 67500 366
g 2 Mi.Below Mission 4884 286 17.1 «0031 .040 63.0 14.5 70900 374
Dam
San Luis Oceanside = = - - =~ Eng.News, April 13,1916, C.H.Lee = = = = = = = = = = = = = - 72000 534
Rey
" Wamner's Dem -~ - - from Volecan Water Company - = = = = = = = = = = = - = = - - 32700 200

Otay Creek Otay Dam - = - - = Eng.News, April 13, 1916, by Geo. Cromwell, City Eng. --- - 23500 100

0L13a
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Los Angeles, Cal., May 27, I?f%{l

Mr. D. H. McGlashan,

District Hydrographer for California,
Hydrographic Branch U.S. Geological Survey,
Federal Building,

Los Angeles, Cal.

Dear Sir:

Referring to your conversation this afternoon, I here-
with give you the following results of the flood determinations made
by myself with the assistance of John F. Covert, Chief Engineer, and
H. N. Savage, Consulting Engineer of the Sweetwater Water Company. '

Ellis Ranch near Descango--Mean Area, 964 Sq. Ft.; Mean Wet
Perimeter 164 Ft.; Mean Hydraulic Radius 5.9; Slope .00595;
Coefficient n, 0.035; Coefficient c, 59.0; Mean Velocity 11.
ft. per second; Discharge 10,800 second ft.; and Area of
Water Shed 43 Sq. Miles.

Sloane Ranch near Dehesa--Mean Area, 1639 Sq. Ft.; Mean Wet

Perimeter 184 ft.; Mean Hydraulic Radius 8.9; Slope .0047;
Coefficient n, 0.030; Coefficient ¢, 72.5; Mean Velocity
14.82 ft. per second; Discharge, 24,295 second ft.; Area
of Water Shed 111 Sq. Miles.

Rudolph Ranch near Dehesa--Mean Ares,2382 Sq. Ft.; Mean Wet
Perimeter 485 Sq. Ft.; Mean Hydraulic Radius 4.9 ft.;
Slope, 0.0045; Coefficient n, 0.025; Coefficient G, 77.9;
Mean Velocity 11.6 ft. per second; Discharge 27,530 second
ft.; Area of Water Shed 135 Sq. Miles.

Jamacha Canyon--Mean Area, 3006 Sq. Ft.; Mean Wet Perigeter,
410 ft.; Mean Hydraulic Radium 7.3 ft.; Slope .0057; Co-
efficient N, 0.030; Coefficient ¢, 70.2; Mean Velocity 14.3 ;
ft. per second; Discharge, 43,002 second ft.; Area of Water
Shed 172 Sq. Miles.

The peak at Sweetwater Vam was determined in two ways, by
adding 5-8/10% to the result at Jamacha Canyon for the dif-
ference in the drainage area, and also by computing the
water at dam overflowing and otherwise discharged through
outlets and breaks. Both of these methods give substan-
tially the same result, namely, 45,500 second feet, gas The
peak flood at Sweetwater Dam.

On the San Diego Biver at Rancho k1 Cajon, the discharge was
obtained by dividing the channel into two strips, using a
different coefficient for each, as follows:

%I&§$_§LB;2::laan Area, 2151 SqQ. Ft.; Mean Wet Perimeter 205
t.; Mean Hydraulic Radius, 10.5 ft.; Slope .0035 ft.;
Coefficient n .030; Coefficient ¢ 74.0; Mean Velocity, 14.2
ft. per second.



N

' 1R
Mr. H. D. EcGlashan May 27, 1916.

SEGOND STRIP--Mean Area, 480 Sq. Ft.; Mean Wet Perimeter, 118
ft.; Mean Hydreulic Radius, 4.1; Slope, .0035; Coefficient pn,
.035; Coefficient ¢, 54.0; Mean Velocity, 6.5.

The result of computing at these two areas was 34,600 second
ft. discharged from drainage area of 191 Square Miles.

AT MISSION DZM-~Mean Area, 5272 Sq. Ft.; Mean Wet Perimeter,

390 ft.; Mean Hydraulic Radius, 13.5; Slope, .0027; Coefficient
n, 0.030; Coefficient ¢, 76.9; Mean Velocity, 14.7 ft. per sec-
ond; Discharge, 77,390 Sec. Ft.; Area of Water Shed 366 Sq. Mile

TWO MILES BELOW MISSION DAM--Mean Area, 4884 Sq. I't.; Mean Wet
Perimeter, 286 ft.; Mean Hydraulic Radius 17.1; Slope, .0031;
Coefficient n, 0.035; Coefficient ¢, 69.7; Mean Velocity, 16.1
ft. per second; Discharge 78,510 second ft; Area of Water Shed
874 Sq. Miles.

It is believed that all of the above results are closely approximate,
as the records were carefully selected, and the work done with great
care. The values assigned to the coefficient n were taken from exper
iments made by the writer, and other engineers assistifig him in the
measurement of floods on various rivers in Southern California, where

channel conditions are the same as the points selected on Sweetwater
and San Diego Rivers.

Trusting that the above information will be of service to
you and that you will favor me with your own data when same is com-
pleted, I beg to remain,

Yours very truly,

F. C. FINKLE

fcf-me
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SAN DIEGO RIVER PROJECT, EL CAPITAN FEATURE

Reports and Pata made available to California State
Engineer's office in connection with vity of “an Uiego's
application for the approval of Ylans and ®Specifications
for El Cap itan teservoir Dam, Spillway & Outlet works.

Document No. 153128, San Diego Additional water Supply
Report of H. N, Savage, dated and filed August 8, 1923,

Notice Inviting Bids, Proposals, brawings and Specifi-
cations E1 Capitan Reservoir Dam,

Extension of tables, H. N. Savage Report of August 8, 1923.

Document No. 160932, Report of John Kipley Freeman, C.E.
on Additional Water Supply for the City of San Diego,
California, filed May 24, 1924, including drawing sheets
1, 2 and 25.

Newspaper copy of John Ripley Freeman's Heport,
Bxhibit "A" Precipitation and ¥Flood Data,

Document No. 140165, Report on Additional Municipal water
Supply ©an Diego river Sesources, tonclusions, Recommendations,
dated January 14, 1922, by H. N. Savage, Hydraulic kngineer.

Document No. 146596, Report on Additional water supply,
San Viego Kiver nesources, dated November 27, 1922, by
H. N, Savage, Hydraulic Engineer,

C. Fo Tolman's Preliminary Report on the Geology of upper
and Lower Pamo Damsites, Upper and Lower Roden Damsites, the
San Vicente Damsite, and the Lower, Upper and No. 3 Damsites
at £1 Capitan, dated August 22, 1927.

Document No, 264380, Heport on ¥1 Uapitan Dam Site No, 2,
Foundation Geological rormation, dated December 29, 1930,
by H. N. Savage, Hydraulic Engineer.

Photographs 9-15-31, Material area "A"j; Material area "B";
Material area "C"

Photograph El Capitan Site, October 28, 1921.
Drawing wD-351, sheets 2 and 3.

Drawing wD-313, Sheets 1, 4 and 5

.Drawing wD=-290, Sheet 2

Supplementary drawings

wD-363 Spillway Plan and Sections

WD-364 Typical Retaining wall Section
WD-367 Typical fetaining "all Section and Core Wall Detail

wD-368 Outlet Tower
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PROBABLE SIZE AND FREQUENCY OF FLOOD FLOWS
AT
EL CAPITAN DAM SITE ON SAN DIEGO RIVER
IN SAN DIEGO COUNTY

The study covered by this report has been directed to
estimating the probable size, freguency of occurrence and charac-
teristics of flood flows which may be expected to occur at the
El Capitan dam site on the San Diego River. The information de-
veloped is to be used as a basis for determination of the adequacy
of spillways designed for the proposed El Capitan dam. The report

sets forth the data available, methods of analysis and results and

conclusions of the study.

EL CAPITAN DAM AND RESERVOIR

The E1 Capitan dam site is situated on San Diego River in
San Diego County, about 28 miles upstream from the mouth of the river,
one mile downstream from the mouth of Chocolate Creek and eight miles
above mouth of San Vicente Creek, tributaries of San Diego River.
The town of Lakeside is about eight miles below the dam site.
The diverting dam of the Cuyamaca flume is about eight miles above

the dam site.

The E1 Capiten dam is a unit in a proposed project for
increasing the munioipally owned water supply of the City of San
Diego. When completed the dam will create a reservoir with a surface
area of 1,580 acres, eand will store 118,000 acre-feet of water with
the water surface of the reservoir at the lpillway lip. The dem as

proposed will be a combined rock and earth fill structure 216 feet

high above streambed.
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DBRAINAGE _AREA_
The drainage area tributary to the San Diego River 1s 434

square miles. Of this total, 190 square miles or 44 per cent are
tributary to the proposed El Capiten reservoir. The elevations of
the watershed above the El Capitan dam site range from 750 feet at
the dam site to 6515 feet on Cuyamaca Peak. The mean elevation of
the watershed above the dam site is about 3,000 feet above sea level.
The area is mountainous. The slopes are rough and rugged and are
covered in most part with brush and, in some portions, tree growth
is found, particularly along the streams and at the higher elevations.
In the area not tributary to the El Capitan reservoir, elevations
range from sea level to a maximum of 3680 feet.
DATA _AVAILABLE

The information available end utilized in meking the analyses

for this report are:

(1) Messurements and estimates of stream flow on the San
Diego River and on other Southern Califoernia streamse.

(2) Testimony of inhabitants of San Diego County who have
witnessed large floods on San Diego River.

The following stream flow measurements on the San Diego
River teken and compiled by the Unfted States Geological Survey are

available and have been used in the study:

Stream Location of Gage Period of Regcord Drajnage Area

in Sq. Mi. .
San Diego River near Lakeside 1905-1916 203
San Diego River near Santee 1912-1930 375
San Diego River at San Diego 1916 434

Santa Ysabel Creek near Mesa Grande 1917-1922 53.4
Senta Ysabel Creek near Ramona 1921-1922 110
San ILuis Rey River ear Mesa Grande 1916-1927 209
Lake Henshaw) :

San Luis Rey River near Oceanside 1916 $65
Temecula Creek at Nigger Canyon 1925-1927 313
Temecula Creek at Railroad Canyon 1925-1927 585
Santa Margarita River at Fallbrook 1925-1927 638
" n " at Deluz 1925~1926 695

" " ¥ at Ysidora 1925-1926 729
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METHOD OF ANALYSIS

With the data and information from the foregoing 1list of

sources, an analysis of the flood flows of the San Diego River at

the E1 Capitan Dam Site was made as follows:

1.

2.

S

4.

Se

6.

7.

A flood frequency analysis of the flows of record on the
San Diego River near Santee was made.

A flood frequency analysis of the flows of record on the
San Djego River at Lakeside was médeo

Factors for the conversion of the flood flows near Santee

to flood flows at Lakeside were developed by a comparison

of flood flows during the period of parallel record and by
comparisons of areas of drainage basins,

A flood frequency analysis ofthe flows at Lakeside was made,
utilizing records at both Lakeside and Santee.

The estimeted floods at Lakeside were converted to flows
at the El Capiten dam site by the ratio of the areas of
the respective drainage basins.

An analysis of the characteristics of flood flows on streams
in and adjacent to San Diego County was made and the probable
characteristics of flood flows at the El Capitan dam site
were estimated therefrom.

The flood flow characteristics developed under item 6 were
applied to the mean daily flood flows, estimated under item 5,

to obtain the hydrographs of flows at the El Capitan dam site.

The method of estimating the probable size and frequency of

occurrence of flood flows of San Djego River at Santee is as follows:

l.

d.

The maximum mean daily flows of each flood of record were
listed in the order of their magnitudd,

The number of times or days mean daily flows of a given size
or larger have occurred in the peried of stream flow record
was converted into the number of times such a mean daily flow
would have occurred in 100 years by the ratio of the peried
of record to 100 years.

The values of meen daily flows in second-feet were then
plotted on double logarithmic paper in accord with their
proper fregquency.
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4. A smooth line was then drawn averaging the plotted points
and extended beyond the plotted data, delineating the trend
of the data and thus furnishing the probable size of mean
daily flows at any desired frequency within the limits of
the graph.

Records of flow near Santee are available for the period
from 1912 to 1930. Unfortunately the records for the large floods of
January 17th and 27th, 1916 were lost. However, the United States
Geologicel Survey gives the following estimates of flow near Santee

and at San Diego in Water Supply Paper No. 426.

#oan Diego River near Santee, California

Maximum discharge in January, 1916 - On March 12; 1916
a cross section was teken 450 feet asbove the dame The chanmnel
which is in sand, is streaight for some distance above and below
the section measured for slope. The high water removed praoti-
cally all brush and trees along both banks and left the channel
clean and smooth. It is believed that the remains of the old
Mission dam acted as a control and prevented, at least to a con=
siderable extent, the seour that would otherwise have occurred
in the bed of this streams¢ On this account no allowance for scour
has been made in computing the area et maximum stage.

The meximum gage height at the dam was 25.1 feet. The dis-
charge is estimated as follows: Width, 310 feet; wet perimeter,
320 feet; area, 4,200 feet, hydraulic radius, 13.1; slope of
water surface on March 12, 1916, 0.0037 (for 875 feet). If the
value of n in Kutter's formula is assumed as 0.03, the discharge
was 70,200 seconfl feet,-—-o"

" 9 e t 0

Maximum discharge in January, 1916. The discharge was
estimated at 75,000 second feet---,"

Aoguracy

*Daily discharge reported was computed from a hydrogreph
drawn through the discharge measurements and conforming in gen-
eral shape with that determined for San Luis Rey River at
Ooeanside. The corest discharge on January 27, 1916 was estimated
from the ecmputed meximum discharge at Mission dam. Results con-
sidered fair.”

The mean daily cischarge for Jenuery 27th is given as

38,000 second feet and for January 17th as 13,400 seoond feet.



23183

Assuming the relation of the crest flow to the mean daily
flow at Santee was the same as that et San Djego for the flood of
January 27th, 1916, the meen daily flow at Santee would have been
about 35,000 second feet. If the relation of the flood of Jamuary
17th to the flood of January 27th at Santee is assumed as the same
as at San Diego, the mean daily flow at Santee of January 17th would
have been about 12,500 second feet.

In Table I, the maximum mean daily flows of each flood in
excess of 1000 second feet are listed in the order of their magnitude
together with the corresponding frequencies with which they might be
expected to be exceeded for both the 18-year period record amnd of
100-year period. These floods have been plotted on Ptate II and
the frequency curve drawn. \

The probable flows at selected frequencies @p indicated

by this curve are listed in Table II. \




TABLE 1

FREQUENCY OF OCCURRENCE OF MEAN DAILY FLOOD FLOWS
OF SAN DIEGO RIVER NEAR SANTEE

Drainage Area - 375 square miles

Date of Flood

: Frequency with which

Mean daily.valuea will be equalled

2eng¢_q;_aaggzm_nu_lmwl9§o
Date of flood

Frequency with which
.llean daily :values will be equalled

: flow in or g;geeged 3 : flow in :_ or exceeded g

:mcand feet:In period ¢ $3 .gecond feet:In period ;. In H

s sof record 100 years:: : ¢of record ¢ 100 years:

2 2 18 years : 3 - H : 18 years : :
January 27,1916: 35,000% : 1 - 5.6 s sApril 9,1922: 472 : 30 s 167 5
February 16,1927: 19,400 : 2 $ 11.1 ¢ sApril 16,1917 430 s 31 3 172 s
December 26,1921: 15,400 : 3 : 16.7 ¢ :March 31,1927: 430 2 32 H 178 3
January 17,1916: 12,5001+ : 4 : 22.2 s:May 5,1930: 430 - 33 : 183 ’
Mareh 12,1918: 5,350 : 5 $ 27.8 ¢ :Maroh 31,1927 395 s 34 § 189 3
April 6,1926: 4,240 6 . 33.3 s sApril 12,1927: 340 s 35 s 194 s
February 11,1915: 3,410 7 - 38.9 ¢ :March 16,1930: 337 H 36 s 200 3
February 21,1914: 2,300 : 8 4 44,4 ¢ :March 11,1915: 310 : 37 g 206 :
May 5,1915: 2,120 : 9 4 50 ::January 20,1919: 308 : 38 8 211 :
February 2,1915: 1,840 10 s 56 s:April 17,1920: 271 s 39 { 217 $
March 4,1927: 1,820 : 11 g 61 ¢ :December 10,1926 257 s 40 3 222 H
March 17,1922: 1,500 12 - 67 ¢ :May 10, 1922: 228 : 41 3 228 :
February 10,1922: 1,440 13 - 72 ¢ :March 30,1916: 215 H 42 : 233 3
Jamuary 31,1922: 1,260 : 14 4 78 ¢ :March 4,1923; 207 : 43 H 239 3
March 23,1922 1,160 15 3 83 s:May 8,1927: 193 s 44 g 244 H
Jsnuary 22,1922: 1,160 16 b 89 stApril 19,1926 177 - 45 3 250 <
February 21,1922: 1,080 17 4 94 ¢ :May 9,1930: 169 H 46 H 256 al
December 21,1921: 1,050 : 18 g 100 ¢ :February 18,1917: 158 3 47 : 261 4
February 23,1917: 980 19 - 106 ¢ :January 2,1917: 155 A 48 ¢ 267 s
March 27,1920: 934 20 H 111 ¢ tApril $,1929:; 153 3 49 : 272 3
January 27,1914: 930 : 21 : 117 ¢ :December 25,1916: 147 : 50 : 278 s
March 10,1927 890 22 4 122 ¢ :January 10,1917: 136 { 51 p 283 s
March 12,1922; 846 23 : 128 s :Jamuary 31,1923 134 ~ 52 4 289 5
February 23,1920: M 24 $ 133 ¢ :December 14,1922: 130 p 53 $ 294 :
March 1,1915: 738 25 s 139 ¢ :Februaery 14,1923: 127 s 54 - 300 ]
Jsnuary 7,1922: 650 26 : 144 ¢ tMarch 10,1917: 116 : 55 : 306 :
January 27,1922: 622 27 : 150 $8 3 2 - N
February 21,1915: 530 28 : 156 3 8 d : 3 :
March 20,1918: 475 29 : 161 s3 : : : = s
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TABLE II

PROBABLE SIZE AND FREQUENCY OF MEAN DAILY FLOOD FLOWS
OF
SAN DIEGO RIVER AT SANTEE

(Data taken from flood frequency curve on Plate II)

Frequency with which Probable mean daily
values are exceeded flo second-feet

1l in 1000 years 80,000

l in 6500 years 71,000

l in 100 years 42,500

lin 50 years 31,500

1l in 25 years 21,500

1l in 10 years 12,000

EREQUENCY ANALYSIS OF FLOOD FLOWS OF SAN DIEGO RIVER AT LAKESIDE

Records of the flood flows near Lakeside are available for

the period from 1905 to 1916, The records for the large floods of
January 17th and 27th, 1916, at this point also were lost. However,
the United States Geological Survey gives the 'fodlowing estimates

of flood flow at the Capitan Grande Dam Site, drainage area, 189

square miles:
"Maximum discharge in January, 1916."

'Je F. Covert, Chief Engineer, Sweetwater Water
Company, measured cross sections and slope at this point
and computed the maximum discharge as follows:'*

'First section - Mean area, 2151 square feet;
mean wet perimeter, 205 feet; mean hydraulic radius, 10.5;
slope 0.0035; assumed value of n in Kutter's formula, 0.03;
coefficient ¢, 74; mean velocity, 14.2 feet per second.!?

'Second section - Mean area, 480 squere feet;
mean wet perimeter, 118 feet; mean hydraulic radius, 411;
slope, 0.0035; assumed value of n in Kutter's formula,
0.035; coefficient ¢, 54; mean velocity, 6.5 feet per second, ¢

*Total discharge, 34,600 second feet! «===~,



~193

'W. S. Post, consulting engineer for Cuyemaca Water
Company, obtained the following flood data at approximately
the same location; Width, 187 feet; wet perimeter, 196
feet; area, 2020 squere feet; hydraulic radius, 13.4;
slope, 0.0035 (in 1600 feet)s If the value of n in Kutter's
formula is assumed as 0.035 the discharge is 38,000 second
. feeth,
An average of these two values would indicate a flow
of approximately 36,300 second feet, about one-half as large as
the corresponding estimated flow at Santee. Applying this ratio
to the estimated mean daily flows at Santee indicate meen daily
flows of about 18,000 seocond feet on January 27th, 1916 and
abqut 7,000 second feet on January 17th, 1916 near Lakeside.
Although these values are only approximete, they serve to indicate
the probable position those floods should be placed in the 1list
of floods arrenged in order of megnitude.
Since the eleven year period of record (1905-1916) at
Lakeside 18 rather short, an effort has been made to extend this
record by comparison with the flood flows at Santee, thus increas-
ing the period of record at Lakeside from eleven years to twenty-
five years (1905-1930).
The lLakeside gaging station as shown on the Plate
is about 8 miles downstream from the El Capitan Dam Site and
above the mouth of San Vicente Creek. The drainage area comprigeg
203 square miles of an average elevation of about 2850 feet apoye
sea level. The Santee gaging station measures the runoff from gn
erea of about 376 square miles Of ean average elevation of about
1950 feet above sea level. The average elevation of the 172 square
miles of drainsge area between Lakeside and Santee is about 90Qg

feet above sea level.

In selecting a factor for use in converting the fipogq

flows at Seantee to flood flows at Lakeside, consideration hag beey



given to comparisons of flood flows of record at these twe
points, areas of the respective drainage basins and precipita-
tions en the two tributary drainege basins.

In Table III the flood flows at Lakeside and at Seantee
for the period of parallel record (1912-1916) have been compared,
and ratios of flood flows computed. These ratios indicate that
the flood flows at Lekeslde average from about 48 to about 63
per cent of the flood flows at Santee. The minimum value is 40
per cent and the maximum 103 per cent. The values are based on
comparatively small flood flows. It might be expected that a
larger percentage of the flow would be lost in the gravels of
the stream chﬁnnel between the two stations in smaller floods
than in larger floods. Consequently a ratio based on small flows
should show a higher percentsge of flow originating above the
upper station then a ratio based on larger floods. In Table III
the average percentage, based on all the floods considered,of
the flood flow at Santee originating above Lakeside 1s 63 per
cent, but the average percentage, based on the five largest
floods only, is 48 per cent. In the flood of Jamuary 27th, 1916

the percentage, based on estimated crest flows, was about 50

per cent.
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TABLE III

COMPARISON OF FLOOD FLOWS OF SAN DIEGO RIVER
AT LAKESIDE AND NEAR SANTEE

Mean Daily Flow in Second Feet Ratio of Flows at Lake-

Dete of Flood 8t Lakeside nesr Jantee _pgjde to Flows at_gante
January 27, 1914 908 930 0.98
Febrvary 21, 1914 922 2,300 0.40
January 30, 1915 910 2,060 0.44
February 3, 1915 911 1,840 0.50
February 21, 1915 282 $30 0.53
Maroh S, 1916 288 660 O.44
April 23, 1915 442 430 1.03
Hay 1915 1,300 2,120 0.61
ey . ._m; 1915 250 269 _ 0.93 P
Mean ratio 0.63
Mean ratio of 5 largest floods 0.48
Meximum ratio 1.03
Minimum ratio 0.40

A second comparison based on the ratio of the 375 square
miles of drainage area above Santee to the 203 square miles of
drainage area above Lakeside indicates that the flows at Lakeside
should average sbout S54.1 per cent 0f the flows at Santee.

A third comparison, based on the ratio of the drainsge
areas with the areas of the valley lends deducted, 322 square
miles at Santee and 188 square miles at Lakeside, indicates that
the flows at Lakeside should aversge about 58.4 per cent of the
flows at Sentee.

In Table 1V are listed the fifty-year mean seasonal
precipitations for stations in or sdjacent to the San Diego River
drainage basin. These fifty-year means were taken from Bulletin
No. 5, "Flow in California Streams," State of California,
Department of Pablic Works, Division of Engineering and Irrigation.
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TABLE IV

Fifty-Year Mean Seasonal Precipitation
in
San Djego River Drainage Basin

Elevation in Fifty-year mean
Station feet above geasonal preci-
__gea level pjtation in ineches
Cuyamaca 4667 38.80
Julian _ 4500 32.10
Descanso 3400 25.40
El Cajon 482 13.70
San Diego 87 9.94

In Table V are listed the 20 largest daily valust of
precipitation at each of the four stations, Cuyamaca, Julian,
El Cajon and San Diego, together with the corresponding pre-
cipitation values at Descanso. These valuee are taken from

records furnished by the Unfted States Weather Bureau.
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TABLE V

COMPARISON OF MAXIMUM DAILY PRECIPITATION AT STATIONS
WITHIN THE SAN DIEGO RIVER DRAINAGE BASIN

The 20 largest daily values of record (1899-1930) at
each station are indicated by asterisks.

Deaily Preecipitation in Incheg at

Cuyemaca Julian Descanso El Cajon
Date Elev. 4667 Elev. 4500 Elev. 3400 Elev.J482 §§§V?1§$°
_feet feet feet - feet feet
Feb. 9, 1901 2.22 ;
Feb. 26, 1902 4.22% 1.89% i.iz*
Dec. 17, 1902 .80 .86 1. 764
Feb. 2, 1905 2.18 1.6% 1.64%
Mar. 17, 1905 3.98 1.11 .98
Nov. 5, 1905 3.30 1.50 1.69%
Mar. 24, 1906 T.48% 2¢65# 2.36*
Jan. 22, 1909 5.13#% 2.48% 1.08
Jan. 23, 1909 4.09# +18 .70
Feb. 21, 1909 3.67# .89 .55
Jan. 10, 1911 d.11 4.30% 1.70 2.T0%# 1:76*
Feb. 27, 1911 «63 «80 1.00 «68 l.61%
Feb. 22, 1913 5.86#% ¢ 30 de¢10 0«93 1.00
Jan. 27, 1914 4,33% S.14% 3.57 1.70 2.044#
Feb. 19, 1914 2.09 1.91 - 2.01% :52
Jan. 22, 1915 2.18 1.76 1.78 1.93#% 1.67#
Jan. 29, 1915 Se61% 4.40% 285 1.80 1.32
Jan. 16, 1916 335 1.58 2,12 1.86% ¢ 95
Jan. 17, 1916 5.83+% 5.95# 636 4.41% 1.55%
Jan. 18, 1916 5.27# 6.49% 4.98 1.24 .80
Jan. 27, 1916 8.54% 3.31% 3.11 5.00% 2.19%
Jan. 28, 1916 1.30 T.68% 7.07 o T4 06
Mar. 11, 1918 4.70# 2.89 1,95# 1.77%
Mar. 12, 1918 2.91 4.51#% 1.81it e T4
Dec. 18, 1921 3.15 S.55% 2.26% 1.93#%#
Dec. 19, 1921 3010 5.54% 1l.13 «40
Dec. 20, 1921 2.00 1.87 «87 2.09%
Dec. 22, 1921 S.51%® 2.60 « 96 1.07
Dec. 25, 1921 2.21 4.46% 4.,10% 1.90#
Jan, 19, 1923 (0] 3¢20% 0 0
Mar. 27, 1924 2.07 1.17 1.874# .72
Octe 4, 1925 1.43 1.95 2.604# 2.95%
Octe 5, 1925 2.04 2.41 1.82% 55
Apr. 5, 1926 1.05 3. TO® SS5TH 3.23%#
Apr. 6, 1926m 5.33# 3.67% 1.31 .08
Pec. 10, 1926 5.68% S.50% «85 1.53#%
Feb. 14, 1927 2.49 2.79 8.29% 1.84%
Feb. 15, 1927 3.79# 4.35# 2.51# 1.73%
Feb. 16, 1927 12.81# 10.37% 5.15# 1.48
F.bo 17’ 1927 6035* 1.66 31 001
Jan. 20, 1929 2.55 5.20% «T0 25
Mar. 11, 1929 3.65# 3.86% 095 «50
Jen. 16, 1930 _1.17 _4.92% 015 02
Hean====-~ .61 3070’{ 30°8f 1,81 1.87

7 Based on comparison with Cuyamaca
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The mean seasonal precipitations in Table 1V and the mean
daily precipitations in Table V have been plotted against the ele-
vations of the stations at which they were recorded on Plate III.
Smooth curves interpreting the data have been drawn through the
points. The probable mean precipitations over the area above
Lekeside and the area between Lakeside and Santee as indicated by
these curves ere listed in Table VI.

TABLE VI

Estimeted Precipitation on San Diego River Drainsge Basins
Values taken from Curves on Plate III

Average ! grggipjta&iﬁn.in_IEQhﬂﬁ

Section of televation in. Daily Mean o
Drainage Basin : feet above: of 43 days - seasbnal
¢ gea level :ligsted in Table V:
Above Lakeside ; 2850 5 3.00 : 27.00
Between Lakeside : : )
and Santee $ 900 3 2.00 3 16.50
Ratio of Frecipitation s : : e
above Lakeside to precipi-: : $
tation between Lakeside ¢ $ H
end Sentee s : 1.50 i 1.64

Since the capacity of soil and forest cover to absorbd pre-
cipitation has a definite limit it is logical to expect that the per-
centage of precipitation appearing as run-off would be higher for ty,
heavier precipitation than for the lighter. However, assuming that
the percentage of precipitation appearing as run-mff would be higher
for the heavier precipitation them for the lighter. However, assuming
that the percentage of precipitation appearing as run-off is the ggp,
for both areas, the run-off per unit of area from the section of tj,
basin above Lakeside, based on the foregoing enalysis of fain-fall.
should be at least fifty per cent lerger than the run-off per unig

of area from the section of the basin between the Lakeside smnd stnﬁeg

geging stations. ,p51ied to the total areas of the two basins thig
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factor indictates that the flood flows at Lakeside should be at least
68 per cent of the flodd flows near Santee. Summarizing the foregoing
analyses of the probable percentages of flow near Santee originating
above Lakeside, we find that the following percentages have been
developed.

1. 3Based on comparisons of recorded flood flows -- 50
psr cent.

2. Based on precipitation and the relative areas of the
64 per cent drainage basins.

3. Based on precipitation end the relative areas of the
68 per cent drainsge basins less valley floor areas.

Based on the precipitation percentages and similar studiesg
on other Breas in Southern California it is believed that a value of
65 or 70 per cent would be reasonable. However, 1t is also believegq
that the value of 50 per cent deducted from comparisons of recordeq
flood flows including not only the smaller floods but also the crest
flows of the flood of Jamuary 27, 1916, the largest of record, must be
given considerable weight. Consequently it has been arbitrarily
assumed that the flood flows at Lakeside will average 60 per cent of
tha flood flows near Santee.

In Table VII the flows at Lakeside and near Sentee modif]eq
by the factor 0.6 have been listed in the order of their magnitude
with the probable frequenoy of occurrenoe in the period of record
(1905-1920) and in 100 years. These have been plotted on Plate Iv
and a gmooth eurve interpreting the data presented has been drawn,
The probable flows gt sleected frequencies as indicated by this curye
have been listed in Table VIII.



TABLE VII

FREQUENCY OF OCCURRENCE OF MEAN DAILY FLOOD FLOWS
OF SAN DIEGO RIVER NEAR LAKESIDE

Drainage area 203 square miles. Period of Record, 1905-1930.
*Besem__ﬁ_ﬁsn&g__iuz_laml_n_mnm.m_h_gﬂ__hx.ﬁiao:gox: Q.6
: :Frequency with which :: tFrequency with which

.lean daily: values will be nean daily: values will be

Date of flood: flow in ;egualled or exceeded flow in 3equalled or exceeded

Date of flood

:second-feet: In period : In HH :second-feet: In period : 1In

s s of record : 100 ) 3 : of record : 100

3 s 25 _years : years :: : : 25 years : _years
Jean. 27, 1916: 18,000 + : 1 s 4 ¢ Mar. 5, 1907: 534 H) 32 s 128
Feb. 16, 1927: 11,600% : 2 s 8 :: Mar. 10, 1927: 534# : 33 § 132
Dec. 26, 1921: 9,200% 3 % 12 :: Feb. 21, 1916: 532 : 34 - 136
Jan. 17, 1916: 7,200 + : 4 H 16 :: Mar. 12, 1922: 508# 4 35 $ 140
Mar. 25, 1906: 3,800 3 ) H 20 :: Jan. 11, 1907: 477 s 36 3 144
Mear. 12, 1918: 3,200%# : 6 : 24 :: Jan. 2, 1910; 466 : 37 g 148
Jan. 22, 1909: 2,350 : 7 ¢ 28 :: Feb. 23, 1920: 465#% K 38 $ 152
Apr. 6, 1926: 2,500 8 s 32 $¢ Apr. 23, 1915: 442 $ 39 : 156
Peb. 11, 1915: 1,580 H 9 : 36 ¢+: Mar. 23, 1916: 434 . 40 : 160
Feb. 8, 1909: 1,320 : 10 : 40 :: Mar. 1, 1916: 425 e 41 H 164
May 5, 1915: 1,300 s 11 s 44 :: Mar. 28, 1909: 394 : 42 : 168
Mer. 4, 1927: 1,090% : 12 g 48 s Jan. 7, 1922: 390# : 43 s 172
Mer. 26, 1907: 943 : 13 s 52 s: Jan. 27, 1922; 373% 5 44 $ 176
Peb. 21, 1914: 922 : 14 3 56 :: Jan. 17, 1910: 359 ¢ 45 s 180
Feb. 3, 1915: 911 $ 15 3 60 s Feb. 27, 1916: 332 : 46 : 184
Jan. 30, 1915: 910 : 16 : 64 ¢:: Feb. 15, 1916: 332 : 47 $ 188
Jan. 27, 1914: 908 $ 17 ] 68 ¢¢ Apr. 12, 1912: 319 . 48 3 192
Mar. 17, 1922: 900% 18 - 72 s Jan, 27, 1922: 318# 5 49 3 196
Fedb. 10, 1922: 864% ¢ 19 - 76 :: Febe 4, 1908: 206 - 50 : 200
Feb. 21, 1909: 858 s 20 : 80 :: Feb. 14, 1911: 386 : 51 : 204
Mar. 17, 1906: 840 3 21 - 84 :: Mar. 21, 1907: 294 $ 52 : 208
Febe 13, 1909: 815 : 22 ¢ 88 ¢: Mar. 4, 1911: 292 : 53 s 212
Jan. 31, 1922: 756% 23 : 92 ¢: Mar. 10, 1912: 289 : 54 ¢ 216
Mar. 13, 1906: 714 : 24 S 96 :: Mar. 21, 1915: 286 : 55 5 220
Mar. 23, 1922: 696* 25 3 100 :: Mar. 20, 1918: 285# § 56 s 224
Jan. 22, 1922: 696% 26 : 104 $s Apr. 9, 1922: 283# 5 57 : 228
Feb. 4, 1911: 660 : 26 : 108 ¢: Mar. 3, 1915: 282 : 58 $ 232
Feb. 21, 1922: 648% 28 3 112 s Febs 1, 1907: 261 : 59 : 236
Dec. 21, 1921: 630® ¢ 29 3 116 ¢: Apr. 16, 1917: 258#% $ 60 - 240
Feb. 23, 1917: 588% 30 H 120 :: Mar. 31, 1927: 258# 3 61 : 244 {0
Mar. 27, 1920: 560% 31 ¢ 124 :: May 5, 1930:  258% 62 : 248 ?.g

; A : ¥ i z : o
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TABLE VIII

PROBABLE SIZE AND FREQUENCY OF FLOOD FLOWS

ON

SAN DIEGO RIVER AT LAKESIDE

Drainege Area 203 square miles

es are
in 1000 years
in 500 years
in 100 years
in &0 years
in 85 years
in 10 years

with which

Probable mean daily
Zlow in second-feat

50,000
42,000
23,500
17,500
12,000

6,400
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In the frequency analysis shown on Plates II and IV, it
is noticeable that the larger floods do not conform to the trend
indicaeted by the samller and more frequent floods. 1In drafting
thr curves on these plates, these larger floods have been assigned
frequencies considerably smaller than indicated by the period of
recorde The testimony of the older inhebitants of San Diego County
on the relative sizes of these floods and floods occurring prior to
the period of record is given in the following quotations from the
United States Geological Survey, Water Supply Paper No. 426.

Iia Juana River. .

"Mr. Campbell ....considers the flood of 1884 the greatest in
total runoff that has occurred. The peak ..... was not as great gas
the peaks of the floods of 1891 and 1916, the only years, in which,
since 1869, water from Tia Juana River overflowed into the Otay
drainsge basin. 1In Februsary, 1891, snow was above the fences ee.,.,
one drift was 21 feet deepe This snow melted during a five day
rein. The lower Tia Juana Valley was flooded about as much in 189]

eoeses 88 In 1916."

Smeetwater River.

"r. C. Ho Ellis, Sr., who has lived near Descanso for 35 years stat
that the floods of 1884 and 1916 were the leargest on Sweetwater Rive
in that period ..... It 1s his opinion that the flood of 1916 was
approximately double that of 1884."

es
r

K°) . Gr

*Feb. 16, 1884 - River higher than for 20 gears.'
“Jan. 1G, 1895 - Higher than for 32 years.

Sap Diego River

"lirs. Martha Swycaffer who came to Sem Diego in 1854 ..... the
flood of 1862 was greater than eny other within her timeeese. the
flood of 1862 maintalned approximately its peak for 24 hours ..,,,
the flood of 1916 was next in magnitude to that of 1862 eecee Kneyw
everyong in 0ld Town in 1862 and no flood within the memory of eny
or in the traditions of the place was comparable with it.
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San Luis Rey River.

"Ur. P. F. Hubbard e¢eee. since 1873 c.eeoes the only flood
oomparable with that of 1916 occurred in 1884."

"lir. Edward Cantarini ..... since 1884 ..... there was more
rain in 1884 than in 1916 and the flood was of longer duration but
he does not consider that the maximum discharge was as great as in
1916, The river did not have a wall defined chennel prior to 1891."

"Father Doyle of Pala Mission +.... after the flood of January
27, 1916 e¢e.e The Indian stated that this flood was greater than
that of 1862. The o0ld mission diteh constructed more than 100 years
ago was washed out «..... by the flood of 1916 previous floods had
not injured it ..... considers the flood of 1916 the greatest e¢see.
1862 seeond eoee.o. 1884 thirad."

Temecula Cree

Uyr. Fo. L. Fernold ..... The flood of 1891 rose to 2 feet on

the trunk of an oak ..... very close to the peak of the flood of
1884 .¢.e. washed out during the flood of 1916 after the water had
risen about 1£ feet on the trunk. Canyon in solid rock.!

(-
2
@
o
)

Copious rainfall.
= Flood year in Southern part of State.
1915 -~ Flood year in Southern part of State.
- Floods in Southern part of State.
1825 - The great flood changed the course of Senta Ana River.
1832 - Wet in Southern California
1841-2 - Wettest year ever known - similar to that of 10 years before.
1846-7 - Considerable rain. .
1848-9 - Most snowy winter known.
1849-50- One of the wettest and most floody winters.
1853 - Big floods end snow (Nerthern California)
1860-6 -~ Flodd and good years.
1861~2 - ®Noachian Flood".

1866-7 - Wet year in Sean Diego County.

1867-8 - Great flood in Los Angeles.

1868-9 - Flood Year.

1873-4 - Floods

1877-8 - Heavy rainfall in San Diego well distributed - low runoff rate.

1879-80- Wet year in San Diego County

1883-4 -~ Wettest winter ever known in San Diego County.

1890-1 ~ Very wet high peek flood.

1894-5 - Very wet high peak runoff.

190%-6 - Floed season - first since 1894-5.

1906-7 - Flood season.

1914-15- Wet season small floods.

1915-16-~ Greatest f1odd since any dams were constructed or runoff

measurements made,
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From the foregoing testimony it would appearsthat in
the 160 years since the advent of the Missionaries, there have been
at least two other floods which were comparable with the flood of
Janugry 27th, 1916, on San Diego River. The flood of 1884 was
probably as large or larger in total volume but not as high in
erest flow. The flood of 1862 was probably larger in total volume
and as high if not higher in crest flow. The flood of 1862 was
probably higher than any which had occurred in the 90 years since
1770, however, it is probable that at least one flood, that of 1825
which changed ths course of the Santa Ana River, was of a oomparable
size. consequehtly it seems probable, based on this testimony,
that the frequency of the 1916 flood should be between two or
three times in 160 years of from or from 1.25 to 1.9 times in 100
years.

The frequencies of the fleod of January 27th, 1916 as
shown by the freguency curves developed on Plates II and IV are 1.6
times in 100 years near Santee, and 1.8 times in 100 years at

Lakeside. These values appear to be confirmed by the testimony of

eld inhabitantse.

The comparisen of flood flows at Lakeside and near Santge
indicated that the yleld per unit of area was approximately the
ssme &t both stations. Consecquently it is believed that flows at
Lakeside may reasonebly be converted to probable flows at El Capitexn
dam site by the ratio of their drainage areas, 190 40 203, a faotor
of 0.936. In Table IX this factor has been applied t9 the estimategq

flows in Table VIII, based on the combined record near Santee ang



at Lakeside, to give the probeble flows at the El Capitan dam

site.

TABLE IX

PROBABLE SIZE AND FREQUENCY OF ¥LOOD FLOWS

ON

SAN DIEGO RIVER AT ELECAPITAN DAM SITE

Drainage Area 190 square miles

Frequency with which

Probeble mean deily

fLlow in second-feet

yalues are excegded
l in 1000 years 46,800
l in 500 years 39,300
1 in 100 years 22,000
lin 50 years 16,400
1in 25 years 11,200
lin 10 years 6,000

SHARACTERISTICS OF FLOW

On Plate V are shown thirty=three hydrographs of

flood flows during 10 storm periods from 12 drainage areas in or

edjacent to San Diego County. These areas renge in magnitude

from 53 to 729 square miles and represent practically ell types

of topography, so0il mnd cover which may be found in San Djiege

County. The meqn hydrographs for each drainege area and for

all the areas are also shwon.

In Table X the mean crest mean daily flow ratios at each

gaging station have been listed with the sreas of the drainage

basins sbove the respective stations.
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TABLE X
RELATION OF SIZE OR DRAINAGE AREA TO CREST-MEAN DAILY FLOW RATIO

Drainage Area No. Mean Crest-

in of mean daily

Stream and Geging Stations square miles floods flowy ratio
Santa Ysabel Creek near Mesa Grande 53.4 3 3.20
Santa Ysabel Creek at Ramona 110.0 2 2.76
Sweetwater River at Sweetwater Dam 181 1l 2.19
San Iuis Rey River near Mesa Grande 209 7 1.97
Temecula Creek at Nigger Canyon 313 2 1,91
San Diego River near Santee 375 3 1.43
San Diego River at San Diego - 434 2 1.88
San Luis Rey River at Oceanside 866 2 1.86
Temecula Creek at Railroad Canyon 585 3 1.81
Santa Margarita River near Fallbrook 638 4 1.57
Santa Margarita River near Deluz 695 2 1.66
Santa Margarita River at Ysidora 729 2 1.50

The data presented in the foregoing table: indicates a
considerable reduction in the crest mean daily flow ratio with the
increase in the drainage area. However a study of the hydrographs
presented in Plate V shows that the mean values of the crest-mean
daily flow ratios are not based on the same floods for the smaller
drainage basins as for the larger. Although only two or three
hydrographs of flow were available at the majority of the gaging
stations, hydrographs of flow during seven of the ten flood periods
shown on Plete V were available for the San Luis Rey near Mesa Grande.

The crest-mean daily flow ratios for these floods are listed in

Table X.
TABLE XI
CREST-MEAN DAILY FLOW RATIOS
ON
SAN LUIS REY RIVER NEAR MESA GRANDE
Drainage Area 209 square mjiles
Date of Flood Meximum mean Crest-mean
24 hour flow dailg flow

= in second-feet ratio -
January 17, 1916 %g.ggg i.gg
Jamiary 27, 1916 ’ 0
March 12, 1918 4,190 1.90
December 19, 1921 1,000 1.79
December 20, 1921 2,104 3.08
December 26, 1921 4,720 2.33
February 16, 1987 21,550 %:8;

Mean ratvio
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SAN DIEGO RIVER
AT

EL CAPITAN DAMSITE

PROBABLE HYDROGRAPHS OF FLOW

DRAINAGE AREA 190 SQUARE MILES
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A comparison of these data with those presented on Plete
V shows that the floods of December 20th and 26th, 1921 on which
the mean ratios for the smaller drainage basins on Santa Ysabel
Creek were based, had ratios considerably larger than the average
en the San Luis Rey River near Mesa Grande. Consequently, it is
believed that the extreme reduction in the crest-mean daily flow
ratio as related to size of drainage basin shown in Table E is
exeggerated.

Further study of the data in Table XI shows the wide
variation which may be expected to occur in the values of the
crest-mean daily flow ratios of floods from the same drainage
basin. In the two smallest floods the ratios vary from 1.79 to
3.08 and in the two largest floods from 1.3% to 1.88. It is
believed that these variations are the result of variations in
the hourly distribution of the rainfall during the separate storms,
and that this latter factor is the cause of the major variations
in the crest-mean daily flow ratios of floods from drainage basing
of only a few hundred square miles or less in extent. Therefore {t
is concluded that a hydédrograph based on the mean hydrographs of
floods occurring on the San Diego and adjacent rivers may be
taken as the probable average hydrograph of the flow at the El
Capitan dam site. Such a hydrograph has been developed from the
hydrographs of the Sen Luis Rey River near Mesa Grende, Senta
Ysabel Creek at Ramona, San Diego River near Santee, and Sweetwater
River at Sweetwater Dam shown on Plate V. In Table XII this qisg-
trivution of flow has been applied to the once in 100 end once in
1000 year floods listed in Table IX. The estimated hydrographs

of flow ere also shown on Plate VI.



TABLE XII
PROBABLE FLOOD FLOWS AT EL CAPITAN DAM SITE
SAN DIEgg RIVER
Drainage Area 190 square miles

Estimated Flow in Second Feet

: : exceeded -

Hour Once _Yea ce in a
0 10,100 £1,500
1 10,800 282,900
2 13,000 27,600
3 16,100 34,200
4 19,100 40, 700
5 22,700 48,200
6 30,800 65,500
T 40,300 85,600
8 48,200 102,500
9 42,200 89,900

10 37,200 79,100
11 32,800 69,700
12 28,400 60,400
13 24,600 52,400
14 20,700 44,000
15 19,400 41,200
16 18,000 38,400
17 16,500 35,100
18 15,200 32,300
19 14,300 30, 400
20 13,400 28,500
21 12,100 25, 700
22 11,200 23,900
23 10, 600 22,500
24 10,100 21,500
LONCLUSIONS

l. A mean daily flood flow of 22,000 secon@ feet equivalent
to a runoff of 116 second feet per square mile with charaoterigticg
as shown in Table XII may be expected to be exceeded on an average

of once in 100 years.
2. A mean daily flood flow of 46,800 second-feet equivalent

to a runoff of 246 second-feet per syuare mile with °h°ra°t0rist1°,

as shown in Table XII may be expected to be exceeded on an average

of once in 1000 years.
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November 30, 1931

TO THE HONORABLE, THE MAYOR AND COMMOIX COUNC IL
OF THE CITY OF SAN DIEGO, CALIFORNIA.

Subject: San Diego River Project, £l Capitan
Dam Site No, 2, Application for
Approval of Plans and Specifications

for construction of hydraulic fill=
rock embankment dam.

Gentlemen:

Enclosed is duplicate original copy of application
for approval of the plans and specifications for the construct-
ion of a hydraulic fill-rock embankment dam at E1l Capitan 8ite
Ho. 2 on the San Diego River, original of which was filed with

the State Engineer November 2, 1931.

Respectfully,

H. N. Savage,
Hydrauwlic Engineer.

¥/t
Encla.-application
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January 1, 1933

San Diego River Project, El1 Capitan teature, Conference
regarding application for construction of El Capitan Dam.
December 5; 1931, Hydraulic Engineer's Office. State
and City officials present.

STATE

Edward Hyatt, State Engineer
Geo. W. Hawley, Deputy State Lngineer in Chairge of Dams

W. H. Holmes, Assistant Deputy State Engineer
Chester Marliave, Geologist
L. C. Hill, Consulting Engineer

Walter W. Austin, Mayor
J. V. Alexander, Councilman

Ira S. Irey =
e €5 Mzire L
Jo Jo RHSSO n
Alfred Stahel 5

T. B. Cosgrove, Special Water Counsel

C. L. Byers, City Attorney

H. B. Daniel, Assistant City Attorney

H. N. Savage, Hydraulic Engineer

¥red D. Pyle, Assistant Hydraulic Engineer
Harold Wood, Engineer

P. Beemann, Assistant Engineer

€. F. Tolman, Consulting Geologist

C. D. Marx, Consulting Engineer

E. L. Burk, Water Development Office

PRESS

Henry Love, San Diego Union
Newell Jones, San Diego Sun

SAN DIEGUITO IRRIGATION DISTRICT

W. C. Brown, Engineer
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HEWS RELEASE - DECEMBER 7, 1931

State Engineer Hyatt today approved the application of
the City of San Diego to construct a dam on the San Diego Kiver
at the £1 Capitan site. The dam is to be an earth and rock fill
type, two hundred feet high, with a storage capacity of 118,000
acre feet, is estimated to cost approximately three and a quarter
million dollars, and is for the purpose of providing an addi-
tional water supply for the City of San Diego.

Application was made on behelf of the City of San Diego by
H. N. Savage, hydraulic engineer, November 218t last. ‘fhe geol-
ogical and engineering featuree have been thoroughly investigated
both by the City and the State. For the City, investigations
have been made by Engineer Savage, Consulting Engineer Dr. C. D.
Marx of Stanford University, and Consulting Geologist Lr. C.FK.
Tolman, also of Stanford, which supplement those and the report
of some years aBo submitted by Consulting Engineer John K. Freeman
of Providence, R.I. ¥or the State, the safety features of the
proposed structure have been studied by Consulting Engineer
Louis C. Hill, of Los Angeles; Depﬁty State Engineer George W.
Hawleys Geologist Chester Marliave, and State Engineer Hyatt.
All reports being favorable from the standpoint of safety,
3tate approval has resulted, which means that in the opinion

of these authorities a safe dam oan be built.



10-6~32 2216

STATE OF CALIFORNIA
DEPARTHENT OF PUBLIC WORKS
SACRALENTO

Division of Water Hesources Bdward Hyatt, State HZngineer
401 Public Works Building Chief of Division

December 7, 1931
EL CAPITAN DAM 8-7

Mr. H. N. Savage,
Hydraulic Lngineer
524 F Street

San Diego, California.

Dear Sir:
The following wire has just been sent you:

"Application City San Diego filed November
twenty first Bl Capitan Dam approved this morning.
Approved application with letter of transmittal
will be forwarded you today airmail. You should
receive these documents tomorrow."®

The approved application is transmitted herewith and
constitutes formal approval by the State Enginseer under the
law governing supervision of dams, Chapter 766, Statutes of
1929. 1In the opinion of the State lingineer a safe dam of
the type and height proposed at the site selected can be
constructed. This action, however, does not include at this
time approval of all details of hydraulic and structural
design, as modifications of some features may be found

advisable or necessary either by the City itself or by the
State.

With the approved application the Uity is free to
proceed with construction so far as any action by the State

is concerned. i£nclosed also is oopy of a news item released
in Sacramento today.

Very truly yours,

EDWARD HYATT (Signature)
State ingineer

Encls.
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December 9, 1931

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

Subject: San Diego River Project, El Capitan
Reservoir and Dam Feature, Formal
Approval by State Engineer.

Gentlemen:

Enclosed is duplicate original of the City of San Diego's
application to the State of California, Department of Public
Works, dated November 21, 1931, to construct a hydraulic fill-
rock embankment dam at the El Capitan site on the San Diego
River to store water to elevation 750, reservoir contour 197,
bearing formal approval of Edward Hyati}, State Engineer,
December 7, 1931.

Also enclosed is letter dated December 7, from Edward Hyatt,
State Engineer, trmmsmitting the approved application to con-
struct the El Capitan Reservoir VYam, and a copy of news item re-
leased by him in Sacramento.

Very respectfully,

F, D. PYIG
Acting Hydraulic Engineer,

FDP/f

Encls.

Approved Application

Letter from State Engineer - 12/7/31
News KRelease - 12/7/31
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SAN DIEGO RIVER PROJECT, EL CAPITAN §EATURE

Reports and Data made available to California State
Engineer's Consulting Engineer Louis ¢, Hill in
connection with his report to the tate Engineer

on Plans for 4l Capitan Dam Proposed by City of
San Diego, dated vecember 12, 1931.

Drawings and Specifications for &l Capitan Keservoir Dam,
Spillway and Outlet Works.

San Diego Additional water Supply Report by H. N. Savage
August o, 1923.

Report of John fipley rreeman, C.E., on Additional water
Supply for the City of San biego, valifornia, Document
No. 160932 filed May 24, 1924, including dragwing sheets
1, 2 and 25.

The Freeman feport, newspaper copy.

wxtension of Tables of Heport on Additional "ater Supply
for Uity of San Viego, by H. N. Savage, August 8, 1923.

Preliminary Report on the Geology of Upper and Lower Pamo
Damsites, Upper and Lower Roden Damsites, the ®an Vicente
Damgite, the Lower, Upper and MNo. 3 bamsites at =1 Capitan,
By C. ¥o Tolman, D%anford University, California.

Document No. 140165, City of ®an Diego, Califorhia, neport
on Additional Municipal water Supply ~an Viego River
Resources, Conclusions, Kecommendations, January 14, 1922,
by H. N. Savage, Hydraulic Engineer.

San Diego River Project, K1 Uapitan Yeature Exhibit vAn
Precipitation and #lood Data to accompany application for
approval of drawings and specifications for .1 Capitan

Dam, by Hiram Newton Savage, Hydraulic ®ngineer in Charge. E
October 1931.

Document No., 146956, City of San Diego, California, Additionay
Water Supply, ®an Diego River Kesources, H. N. Savage,
Hydraulic Engineer, November 27, 1922.

City of San Diego, Califormia, ®an Diege Hiver Project,
Resolution FNo. 55214, El Capitan Dam Site No. 2, foundation
Geological ¥Formation, Degember 29, 1930, H. N. Savage,
Hydraulic Zngineer, Document No. 264380.

San Diego River Project -~ El Capitan Feature
Cost of Water at San Diego
Letter from Geo. W, Goethals to #. A. Rhodes
News Item, San Diego Union - letter from ¥,M.0'Shaughnessy
to Claus Spreckels, Nogember 8, 1924.
Copy of letter from M. M, O'Shaughnessy to John V. Spreckelg
Ragnfall-ﬂunoff vata, by H. N. Savage 1850-1930-1



Photographs 9~19-31 Material area "A"; Material area "B";
Material area "C", El tapitan Hydraulic #ill Vam.

Drawing wD~351, sheets 1, 2 and 3,

Notice Inviting Bids, Proposals, Drawings and Specifications
Bl Capitan Heservoir Vam, Spillway and Lutlet %orks.

Drawing S-455 watersheds of ®an Diego County

Drawing WD-290 Log of Core Borings, &1 Uapitan

City of ®an Diego, Galifornia, ~an Diego Hiver Project,

Kl Capitan feservoir vam, outline of methods of construction
dated November 14, 1931.

Morena Reservoir Spillway tnlargement Report and
Recommendat ions April 27, 1922.
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QUINTON, CODE AND HILL-LEEDS AND BARNARD

Los Angeles, California

December 12, 1931

Mr. Edward Hyatt
State Engineer
Saoramento, Cali?,

Subject: El1 Capitan Dam

Dear Mr, Hvatt:
On November 13, 1931 Mr. Holmes brought to this office
the preliminary plans and speoifications of El Capitan Dam,
Tuesday, the 17th of Rovenmber, was spent with Mr. Hawley
and Mr, H, N, Bavage on a trip to El Capitan Dam B8ite No. 2,
where we ingpeoted all the exploration tunnels and also the
right abutment of the dam. The spillway is located in this

abutament.

November 16th and 18th were spent in the office of the
Bureau of Water 8S8upply of the City of 8an Diego studying re-
porti.

On December 2nd Mr. Hawley, Mr, Marliave, Mr. Holmes
and myself spent the day at the dam site inspeoting all tunnels
and both sbutments, and again on the Yth we studied the advie-
ability of locating the diversion tunnel on the south side of the
river, and inepeoted the site of and tested the materiale proposeq

to be used in the hydraulio fill in the body of the dam, We alsg

spent some time with Mr, J. Y.Jewett, who hae made for the City
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of San Diego the analyses and other tests on the materials
proposed to be used in the hydraulio fill1 portion nf the El
Capitan Dam, Friday wae spent in the office, as was Saturday

morning.

Bl Capitan Dam and Reservolr

El Capitan Dam Site No. 2 is situated on San Diego
River, 8an Diego County, about twenty-eight miles upstream from
the mouth of the river and one mile downstream from the mouth of
Chocolate Creek, and eight miles above the mouth of San Vicente
Creek, tributaries of San Diego River,

It 18 proposed to build a rock and earth fill dam, with
spillway crest at elevation 750, the top at elsvation 766, with a
parapet four feet higher. The storage will be about 117,000 acre
feet and the area covered about 1570 acres, or about 75 acre feet
stored for each acre of the surface of the reservoir. The drainage
area tributary to the San Diego River above the dam site is 190 |
squaere miles. The elevations of the watershed above the X1 Capitan
Dam Site range from 750 feet at the dam site to 6515 feet on
OCuyamaoa Feak, The mean elevation of the watershed above the dam
site 18 about 3000 feet above sea lewel. The slopee are rough and
rugged and are covered in most places with brush and tree growth,

The report of Prof. Tolman, the oonsulting geologist
employed by the City of 8an Diego, was generally confirmed by the
8tate Geologiet, Mr. Marliave. Kaoh geologist's remort on the
foundation indiocates that a safe dam of the general type shown on
the drawings aocoompanying the Notice Inviting Bids, Proposal,
Drawings and Specifications for El Capitan Reservoir, Dam,8pillway
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and Outlet Works, filed in your office by Mr. H. K. Bavage,
hydraulic engineer for the City of 8an Diego, can be built at
$he loocation shown on Drawing File No. 2391-D1.

Prof. Tolman states on page 14 of his report that the
foundation rock is Biotite~granite, which when fresh is massive,
dense, strong end elastic, and oconetitutee a thoroughly satis-
faoctory foundation material. The cores found near the road on
the left side amply bear out this statement for any type of dam,.

Prof. Tolman also states that no faults, at least of any
magnitude, exist gt the site, and that the few shear and joint
planes constitute no appreciable weakness, It is also very
improbable that any disatrous earthquakes or slides will effect
the area at No. 2 Dam Site,

The granite at and near No. 2 site is weathered to unusual
depth and for several feet below the surface the material ie
soil which graduslly passas into very soft disintegrating
granite, which hardens gradually with depth until the fresh,
strong granite is reached.

The foundationse should be prepared by removing all earthly
material from the abutment, including the softer disintegrated
rock, Much of this material cah be used in the hydraulic £111.
Core Wall

It 18 not necessary to carry the core wall excavation to
the freeh rook. The excavation should be carried to such depth
ae to enter reasonably firm material that is praotically water-tight

This depth will vary from point to poirnt and must be fixed as the
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excavation progresses., The trench must be filled with concrete
poured into the trench without forms.

The drawings show the excavatisn in the streambed to
extend but about 170 ft. downstream from the upstream toe, about
25 ft. on the downstream, and 50 ft. on the upstresm side of the
core wall, and about 150 ft. upstream from the downstrsam toe.

The reet of the riverbed material is epparently left in
place. B8ome of thie should undouﬁtedly be removed, but how much
can only be determined after excavation stearts.

A note on Drewing File No., 2391-D1l, whioh shown the maximum
cross section of the dam, directs the removal of the riverbed
material for 50 ft. above and 25 ft. below the core wall, and its
replacement by fine sand, Just what is the purpose of this fine
sand undernesth a suﬁposedly impervious fill is not very evident.

It 1is suggested that the impervious fill be carried to
practically water~tigbt material for a distance upstream of at
least 75 ft. and on the downstream side for a distance of about
50 ft. The impervious portion of the hydraulic fill should
gradually taper from this width to about 30 ft. as it approaches
the top of the dam. If the material forming this suppoeedly
impervious core could be made reasonably water-tight, it might not
be necessady to extend the core wall to the top of the dam. In faot
it would not be deeirable, on acocount of the great diffioulty in
maintaining equal pressures on both sides of the core wall, to
carry it any further above the dottom than 18 necessary to make a

safe water-tight oonnection between the impervious clay oore

and bedrook,



2224
On account of the uncertainty, however, as to the

water-tightness of the material whioh is available, a final
decision as to the necessity of the core wall extending to the
top of the dam shnuld probably not be wmade at this time.

Low Concrete Dams

Low concrete dame are shown near the upstrcam toe and the
downstream toe of the dam. These show a top elevation of 5§75, If
the diversion tunnel is placed on the south side of the river, aB
will be recommended later in this report, it will be unnecessary
to put any concrete dam at the downstream end of the slope, but
large rooks should be placed in this portion of the dam to protect
it against backwash from the spillwny. The only apparent object
in building the concrete dam at the upstream end is for the purpose
of diverting the water during construction., This, 18 my opinion,
can 0® muoh better aooomplished by building the upstream rock fill
portion of ‘the dam first and paving ite face with a very thin
covering of oonorete, suffioient to make it water-tight. The top
of this paved portion should then be extended about as high as i8
oonsidered necessary in order to divert the largest flood
antioipated during the short time the dam i8 being oonstructed.
The ooet of such a pavement, Whioh need not be over an inoh or
two thick, would of oourse be fa# less than the cost of the
concrete dam shown on the drawing.
loocation of Bv-pPass Tunne}]

A study of the cross seotion along the proposed line of the
by-pass tunnel, as now looated on the north abutment, indicates
very clearly the danger which probably would result from “nd°IOUtt1q

the billside. The material olose to the eurfaoe on the left abutmey



appears to be muoh better and there is far less danger of any
slides occurring on the left side. It is therefore recommended
that the by-pass tunnel be located on the south or left side

of the river, It is also recommended that the inlet tower be
placed in the open at the head of the by-pass tunnel, and only
the foundation of this inlet tower be built at first. During
cnongtruction, however, the upstieam end of this tunnel shnuld
be protected against floating debris by a temporary screen,

As the tunnel is about 25 ft. in diameter, it will only be
necessary to protect against trees. The towsr and the entrance
to the tunnel should of course bercdesigned to fit the new
location. It 1s noted that on Drawing File No. 2391-D1 the

top of the tower, while above spillway elevation 750, 1is
materially below the top of the dam and even below the probable
flood level. It is therefore suggested that the top of this
tower be locnted at such an elevation as to be above the highest

probable high water; that 1s, it should be above elevation 76“.

8iphon 8Bpillway

The four-oompartment siphon spillway i8 gupposed, accord-
ing to the verious reports, to have a capacity of between
14,000 and 16,000 ou, ft. per 8ec. It appears also to be the
intention to have the siphon 8pillway go into action before the
8ide spillway, or at least to depend upon the siphon spillway
to take care of preotioally any flood up to 15,000 ou. ft. per
8€0. There seems to be no good reason why the side spillway
should not be used as muoh as possible, It 18 extremely
dangerous to turn loose even, 4000 ou. ft. per sec. suddenly
into a dry river ohamnel, as ¥ill happen if but one siphon

goee. 1into action at one time. If one of the larger floode should

ooour at the time the reservoir was

-~

full, two or more sectiong 9
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the siphon spillway would go into action before the water from
the first discharge got very far downstream. The result would
probably be & flood of from 3000 to 10,000 sec. ft. flowing
down a dry streambed. Considerabls loses of 1ife easily follow,
If the first flows passed over the side channel spillway, the
flow down the river would gradually inorezse, furnishing ample
warning to people below before the siphon spillwayse went inte
action,

Thsre is no experimental knowledge of the constants which
should enter into the design of a siphon spillway having a 10
ft. depth of throat, and it is guite possible that the action
of the siphon would be very uncertain. The present design of
the eiphon shows the lower edge of the 1ip at elevation 748,
or & ft. below the epillway elevation, It is very doubtful
if the siphons would work satisfaotorily without making the
entrance at least from 8 to 10 ft, below the surface of the
water in the reservoir. ¥o experimental evidence, so far as
I am aware, exists to determine this point in siphons as large
as this,

It has been estimated that the efficiency of the siphon
18 as high at least as 704. Taking everything into oonsidera-
tion, it eeems to be very doubtful whether 70% efficiency for
a siphon of this eige and shape could be obtained., Under any
ciroumstances, on acoount of safety, it seems certainly desiradble,
if a eiphon is to be used, that it be made up of smaller unite,
Two drum gates sach 40 ft, long and 10 ft. high, having a
creet elevation at 750 would oost leas and oarry more water,
Each one of these gates would disobarge about 8000 ou. ft,

per sec, with the water in the reservoir at elevation 758,

= W



and at elevation 762, which is thel higheet high water 2 LA
anticipated, over 14,000 seo. ft. The rate of increase in
discharge oould be made anything desired. W%hen the water in
the reservoir rose above 750, the gates would begin to de-
press and would gradually go down at any predetermined rate
desired, If two gates were ueed, the side spillway capacity
could be reduced in the proportion that the excess disoharge
through the drum gates exceeded the discharge through the
siphon spillway. One of these gutes could be set to die~
charge, with the water no higher in th® reservoir than 751,
over 4000 ou, ft. per a;o. and with wazter standing in the
reservoir at 762, it would discharge 14,000 cu. ft. per seo.,
or the two gates would carry wbout 28,000 ocu.ft, per aso.

The U. 8. Bureau of Reclamation heas designed several of
these gates; a Swise firm hae built wmany of them, even up to
125 ft. long; a battery of these gated is now about completed
at Coolidge Dam and, as you khow, there are to be three 70 ft,
eplllway gates of this type at Pine Canyon Dam, The cost of
eaoh gate would certainly not be more than $2000, including
the oonorate for the gate alone., I feel quite oonfident that
a siphon spillway will cost materially more. Some type of
gate of this kind I believe should be used rather than siphon
spillwaye of suoh unprecedented size,

That eide channel spillway, as shown on the plans, would
drown out so that its maxipum dieoharge would not exceed about
30,000 ou, f¢. per sec. By res~deaigning the side channel,
the disobarge, with water in the reservoir at elevation 762,
oan 6asily be raised to 70,000 ou, ft. per seo. The whole
spillway should be re-designed, whether siphone are used or

not, $0 4s to oarry the maximum amount of water with the

s
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length of spillway 1lip available.

The axis of the discharge channel should be straight and
should be cerried in cut to the flat below, Its cdlscharge
should tkhen be so cdirected that no damage c¢an resulit to the
downstream toe of the dawm,

The spillway should be re-designed botn etructurally and
hydraulicaily. An endeavor should be made to have the dis-
cherge channel frow the side apillway and the disoharge
channel from the drum gates or siphons merge in as short a
distance below the dam &g possible., If properly designed,
there should be no need of 3 high wall betwean these two dis-
¢harge channels. On account of the diffioulties arising from
the combined operstion of these two types of spillweys, it
seems most advisable that you should require the City of San
Diego to make a model and teat it, and then to modify the
design until the results are satisfaotory. Otherwise the
cross currents that may arise below the gates may become very
dangerous.

If the diversion tunnel is plaoed on the south gside of the
river, tuere would be no need of the oonorete wall shown pro-
teoting the disoharge end of the tunnel. The entrance to the
by-pass tunnel should be lowered materially. The oomputations
for the discharge oapacity of this tunnel &re baged on & level
tunnel, while the drawings show the upstream end of it at ®mo
high an elevation that there i1s not entfanoe head enough to
provide the neoessary entrance velocity.

Mr. Robert L. Wing, Assigtant Engineer, has written a
report dated Wovember 23, 1931, approved by A. D, Edmonston,
Deputy Btate Engineer, on the Probably S8ire and Freguenoy of



Floods at E1l Capitan Dam 8ite. 2300

He has oollected data on the size of the floode on the
various streams in the southern part of the State and also
the form of the flood disoharge curves.

After studying this report I believe the flocd curve shown
on Plate VI, p, 30, of his raport is as fair a representation
of the meximum probable flood having & freguency of aone in
1000 vea®s as can be derived from ths limited data available,
This flood peaks at 102,500 sec. ft. or 540 sec. ft. per square
mile of drainsge area. The runoff in 24 hours is 92,500 ao.ft.
or at the rate of about .76 ft. deep over the entire area,

Your office has made a hydraulio study of the result of thie
flood, assuming the spillway to be built as designed.

The maximum level of the water in the reservoir was
found to reach 765.5. If the side channel apillway is re-
designed so it will not drown out, the maximum elevation
reached by the water in the reservoir will be about 762, 7npe
ocurves on page 14 ghow the two cases,

A study was made for & maximum peak flow of 148,000
sec, ft., with a flood of the same general form as the one
shown on Plsge 1. The water in the reservoilr reached an
elevation of 768. ¥ven with such an extraordinary assumption

there would have been about 2 feet of parapet sbove the water

in the reservoir.

Further explorption

Mr. Savage expressed the intention of driving some more
tunnels into the south abutment. It is suggested that the
exploration tunnel in the spillway section should be extended

until it reaches the plane of the outeff wall and ithen a cross~

16




out should be driven in a northerly direotion about under the
proposed cut-off wall for a distanoce of sbout 150 ft,, or until
well outside of the spillway excavation, This exploration
tunnel will provide information not now available as to the

conditions under the spiliway.
RECOMVMENDATIONS

(1) The spillway snould be re-designed so thet with
water surfzsce in the reservoir at elevation 762 tte combined
epillway discharge will be at least 75,000 cu.ft. per seo,

(2) The diversion tunnel should be located on the south

side of the river.
(3) The tower should be located at the head of the tunne},

be re-designed, and its top raised to at least elevation 76U,
(%) If a siphon spillway is to be used, the present
giphon spillway should be re-designed so that it will nét begin
to operate until the aide spillway has be¢en in operation some
time, To give ample warzing below, the siphon spillway should
not go into aotion until the leval of the water in the reser-
‘Voir is about two fest highexr than the side gpillwsy 14pn. A
throat opening 10 ft. high 18 so far beyond precedent that it
should not be adopted without most csreful atudy and experiment.
(5) A model of the provosed spillway should be made
and tested,
(6) Exploratisn tunnels should be driven into the south
abutment and the tunnel in the spillway section extended and
a oross out driven north about 150 ft,
(7) A proposed program of operations should be submitted

by the City of Sen Diego.
Respeotfully eubmitted,

LOUI8 C. Hill
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Janvary 7, 1932

Honorable Edward Hyatt,
State Engineer,

Department of Public Works,
401 Public Works Building,
Sacramento, California.

Subject: San Diego River Project, El Capitan
Dam, Drawings and Speeifications.

My dear Mr. Hyatt:

Drawings and specifications for advertisement for propo-
sals for bids for the construction of the FEl1 Capitan Dam have
been completed, and except for a few very minor changes ere
identical with the drawings and specifications which I have
the impression are already in your files.

I assume that your fcocrmsl approval of the construction of
the dam ig sufficient, but if you require drawings and speci-
fications for your approval before advertisement is made and
will telegraph me to that effect, I will forward a copy to you
immediately.

Although the City received no formal bids for its bonds
Monday, January 4, there is over $900,000 of available funds
in the Treasury, and contractors prominently qualified by
guccesgful experience and finsncial support are proffering
competitive bids and guaranteeing to take the City's unsold
bonds st par.

Very truly yours,

H. N. Savage,
Hydraulic Engineer,

HNS/f
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State of California
Department of Public Works
Sacramento

January 9, 1932

Mr. H. N. Savage, Engineer in Charge
Buresu of Water Supply

City of San Diego

524 F Street

San Diego, California.

SUBJECT: EL CAPITAN DAM #8-7
Dear Mr. Savage:

Reference is made to your letter of January 7, reply
to which has been made by telegram today as follows: ®REFER
YOUR LETTER JANAURY SEVENTH STOP LAW GOVERNING SUPERVISION OF
DAMS PROVIDES FOR APPROVAL BY STATE ENGINEER OF DETAILED PLANS
AND SPECIFICATIONS I'OR CONSTRUCTION OF ANY DAM BEFORE COMMENCING
ACTUAL CONSTRUCTION STOP APPROVAL GIVEN CITY DECEMBER SEVENTH
WAS GENERAL ONLY AND AN APPROVAL OF THE PROPOSED HEIGHT AND TYPE
OF DAM TO BE CONSTRUCTED AT THE SITE AS TO SAFETY ONLY STOP
THIS PHASE OF APPROVAL WAS DISCUSSED IN DETAIL DURING CONFERENCE
HELD IN YOUR OFFICE DECEMBER FIFTH STOP IT WAS UNDERSTOOD THAT
IN THE EVENT THE BOND VOTE WAS FAVORABLE CITY WOULD PROCEED
IMMEDIATELY TO CLEARING DAM SITE COMPLETING ACCURATE TOPOGRAPHICAL
SURVEY AND COMPLETE ADDITIONSL EXPLORATORY WORK STOP ON BASIS
OF THESE OCTIVITIES DETAILED STRUCTURAL AND HYDRAULIC PLANS WERE
TO BE PREPARED FOR SUBMISSION TO THIS OFFICE FOR APPROVAL STOP
STATE ENGINEER"

The law governing the supervision of dams, including
the Rules and Regulations forming a part thereof, set up a de-
tailed procedure for obtaining State approval of the detailed
plans and specifications for the construction of any dam which
under the law must be obtained before commencing actual con-
struction. The approval given the City on December 7, for con-
struction of the proposed E1 Capitan Dam, was general only and
was an approval insofar as safety is concerned of the type and
height of dam proposed in your application and shown in the pre-
liminary plans accompanying the application. This action, when
passing upon the application, was discussed in considerable detail
and at length with the City officials and yourself during the
conference held in your office on Saturday afternoon, December 5.
It was understood that upon approval of the application and favor-
able vote for transference of funds for construction of the dam
that the City would clear the dam site, make an accurate topo-
graphical survey of the site and complete certain exploratory
and investigational work. These activities, when completed
to form the basis for the preparation of detailed structural ang
hydraulic plans for construction of the proposed dam that must,

in accordance with the law, be submitted to this of fi
ce
and approval. for review

s Were
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H. N. Savage, Engineer in Charge -2- Jenuary 9, 1932

The preliminary plans and specifications, accompanying
application filed by the City on November 21, were carefully
reviewed by this office and particularly by Mr. L. C. Hill,
Consulting Engineer for the department, who, together with
engineers and geologist of the department, examined the site
and studied the various features of the proposed work from the
standpoint of safety. Mr. Hill prepared and submitted to the
State Engineer his report under date of December 12, 1931, copy
of which was sent to you for your information and guidance in
preparing the detailed plans for the E1 Capitan Dam on Pecember
28. The suggestions and recommendations set forth in this re-
port are in full accord with the department's recommendations
and merit your serious consideration.

To facilitate final action on the plans and specifica-
tions, arrengements have been made for Mr. Holmes to confer with
you on the technical features of the proposed work and the pro-
cedure of the department in obtaining approval of the plans and
specifications during the middle of next week.

Enclosed herewith is a copy of the law governing the
supervision of dams, including the Rules and Regulations, for
your information and guidance.

Very truly yours,

D
STATE ENGINEER

Encl. 1
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Januwxry 9, 1932

Honor able Edward Hyatt,
State Engineer,

Department of Public Works,
Sacramento, Califcornia.

Subject: Sen Diego River Project, El1 Capitan
Reservoir Dam Spillway and Outlet
Works. Drawings and Specifications.

My dear Mr. Hyatt:

In compliance with telephone reply of Deputy State Engineer
George W. Hawley to my letter dated January 7, 1932, regarding
your policy in reviewing drawings and specifications for dams
and accessory structures in California before they are published
for distribution to contractors;

knclosed is City of Sen Diego's drawings and specifications
for k1 Capitan Reservoir Dem, Spillway and Outlet Works, reser-
voir storage to elevation 750, reservéir contour 197.

It is the present idea that the City will advertise for pro-
posals from contractors, payment to be made in the City's bonds

at par valuation.

It is understood that the Common Couneil intends to estab-
lish classifications snd wage rates to govern the construction of

the dam January 1l.

On account of the advancing season it is of obvious urgent
importance that your conclusions regarding the work be received
at the earliest practicable date.

It is my understanding that your Deputy Engineer, W. H.
Holmes will come to San Diego immediately for futher conference
and consideration of the details of the work covered by the draw-

ings and specifications.

Very truly yours,

H. N. Savage,
Hydraulic Engineer.
ENS/T
Encl. Drawings & Specifications
1-9-32
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January 12, 1932

TO THE HONORABLE, THE MAYOR AND COMMON COUNCIL

OF THE CITY OF SAN DIEGO, CALIFORNIA,

Subject: San Diego River Project, El Capitan Dam,
California State Engineer's Cooperative
General Approval.

Gentlelen:

Enclosed is original letter dated January 9, just received
from State Engineer Edward Hyatt restating hi®s oral general ap-
proval at San Diego December 5, which he confirmed by telegram
and letter dated December 7, of the Vity's E1 Capitan Dam designs
and installation.

The State Engineer has further indicated his desires regard-
ing amplification of understanding between his office and the City
regarding the details of the designs and calling attention to the
report of the State's lonsulting Engineer, Louis C. Hill, copy
of which is enclosed.

The State Engineer also advises that his Assistant Deputy
State Engineer of the Division of Dams headquartered at Los
Angeles, W. H. Holmes, will be in San Diego the middle of this
week, which obviously is tomorrow, for conference regarding the
technical features of the work.

The State Engineer's major requirements as understood at the
time of his general approval have been substantially complied with.

The damsite has been cleared of trees, shrubs, brush and
vegetable matter.

Topography has been taken of the damsite and is being com-
pleted of all the immediate adjacent territory.

The specific location of the dam, based on the new topography,
has been determined upon and staked out on the ground.

Exploration tunnels and test pits have been adgmpnced to deter-
mine the geological formation along the left and/or south side
of the River with reference to the location of the by-pass tunnel
on that side as indicated advisable by the State's Consulting

Engineer.

Two sites for quarry have been investigated and indicated frop
which the required about 850,000 cubic yards of apparent durable
rock may be acquired.
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To the Honorable, the Mayor hﬂgﬁ
and Common Council --2 1/12/32

Application has been made to the U. S. Forest Service
Supervisor in San Diego for Free Use Permit to use adjacent lands
in the Cleveland National Forest from which to obtain materials of
construction for the E1 Capitan Dam, and for the pipe conduit be-
tween E1 Capitan Reservoir and Lakeside, and for public roads.

Application has also been made to the local Forest Supervisor
for permsnent Free Use Permit for such Forest Lands in the Cleveland
National Forest as will be permanently required by the City incident
to the construction, operation and maintenance of the E1 Capitan
Dam and Reservoir, pipe conduit, public highways and camp sites,
temporary for the contractor, and permanent for the City's ude.

The City's requirements for temporary and permanent use of
Public Lands in the Cleveland National Forest incident to construc-
tion, operation and maintenance of the E1 Capitan Dam and Reservoir
and allied features were taken up by me personally when last in
Washington, D. C. with the higher officials of the Forest Service.
Assurances of full cooperation were proffered to the City.

Very respectfully,

H. N. Savage,
Hydraulic Engineer.

HNS/f

Enecls. (2)

Letter State Engineer - 1/9/32

Copy L. C. Hill's Report - 12/12/31
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DEPARTMENT OF PUBLIC WORKS
SACR AMENTO

January 14, 1938

Mr. H. N. Savage, Engineer in Charge
Bureau of Water Supply

City of San Diego

524 F Street

San Diego, California

SUBJECT: EL CAPIT AN DAM #8-7

Dear Mr. Savage:

The plans and specifications, which accompanied your
letter of January 9, 1932, for construction of the proposed
El Capitan Dam, have from the standpoint of safety and safety
alone been reviewed by this office. These plans do not differ
materially from the preliminary plans submitted with applica-~
tion filed by you with the department on November 21, 1930,
which application was approved, in general form only, on
December 7, 1931. It was understood and agreed that this
approval of the application covered general conditions of safety
only, and indicated that in our opinion the type of dam to be
constructed to the height proposed at the El Capitsn site could
safely be built. Furthermore, it was understood that detailed
structural and hydraulic plans were to be prepared for submission,
as required by law, to this office for review and approval sub-
sequent to clearing the site and completion of additional investi-

gational work.

Approval can not, at this time, be given to the plans ag
submitted for the reason that, in our opinion and that of our
Consultant, the hydraulic properties and structural details of
the composite spillways do not have a factor of safety commensurgte
with that deemed necessary for a structure of the magnitude gng
importance of the El Capitan Dam; that the location and technjcg)
features of the diversion tunnel do not provide ample safety ang
that certain modifications in the details of the dam are beljeveg
desirable. Discussion of these features are covered in NMr. L. ¢
Hill's report, copy of which was sent you, and will be further
discussed in detail with you by Mr. Holmes on Friday, January 15.

Very truly yours,

_EDWARD HYAIT (Signature)

STATE ENGINEER
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February 1, 1932
: Engineer F. D. Pyle
s Hydraulic Engineer
San Diego River Project, E1l Capitan Reservoir Dam

bDrawings and Specifications. Consideration by
W. H. Holmes, Assistant Deputy State Engineer

On January 18, 1932 Assistant Deputy 3tate Engineer

W. H. Holmes reviewed the drawings for the k1 Capitan Reservoir
Dam and discussed Mr. L. C. Hill's letter of December 12, 1931
to the State Engineerj also the State Engineer's letter of
January 9 and 14.

2e

Mr. Holmes permitted a copy to be made of probable flood

flows at E1 Capitan Dam Site as prepared by Robert L. Wing.

3.

Mr. Holmes made the following statements:

A free board of 4 to 5 feet not including parapet
wall will be required.

The 10-foot siphons are not acceptable without
full scale model tests.

In many cases siphon spillways had coefficient
of efficiency much less than 70 per centja few
about 40 per cent.

The spillway should be re~designed eliminating
siphone a nd increasing capacity to provide for
conditions as eet out in Mr. Wing's study of
flood flows,

The City of San Diego should carefully consider
the change of tunnel location to the south
abutment.

The tunnel entrance grade should be lowered and
exit grade raised.

A 295-foot tunnel was acceptable.

The outlet tower should not be located in
embankment.

The outlet tower design had been checked for
earthquakes and wind pressure and certain
technical deficeciencies had been found in rein-
forcing steel in side walls, supporting beam
and foundation.

The high retaining walls of tunnel portals had
been cheoked and deficiencies found in rein-
foreing steel.

1
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A schedule of progress should be submitted

showing height of dam expected during each
flood season.

The advisability of placing any rolled embank=-
ment under hydraulic fill was questioned,

The upper exploratory tunnel in the north
abutment should be extended to a line with
the core wall and extended under the spillway.

3. Mr. Holmes gave me the opportunity to inspect the draw-
ings for the City of Pasadena's concrete Pine Canyon Dam recently
approved by the State Kngineer, and of the rock fill dam 259 feet
high then being considered for the Los Angeles County Flood Con=~
trol Vistrict on West ¥ork of ®an Gabriel River.

4, Mr. Holmes informally discussed other items affecting
the dam but not necessarily affecting the safety of the dam in-
cluding:

Elimination of upper portion of concrete core
wall.

Make round outlet tower instead of octagonal.
Elimina tion of toe walls.
Elimination of drains above lower toe wall,

Conatruction of model of spillway,

Spillway under-~drainage.

Consideration of type of dam being submitted
by Los Angeles County Flood Control District
for San Gabriel dam No. 2.

Elimination of berms elevation 700 and up.

Fred D. Pyle
Eng ineer
FDP/p
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February 2, 1932

San Diego River Project, El Capitan Dam and Azcessory
Design. Telephone conference State Consulting &#ngineer
L. C. Hill

l, ANr. Hill advises that:

Outlet Tunnel

l. The outlet tunnel definitely be located on
the left and/or south side.

2. Location: That the elevation of the invert
of the by=pass tunnel at the entrance end
be about 5 feet above streambed, and

That the elevation of the invert of the by~
pass tunnel at its discharge end be 10 feet
below streambed.

Spillwax

3. Spillway design may properly be omitted at
this time as has been the accepted policy
at a 8an Gabriel Dam,

Qutlet Tower

4, No conference., But I see no objection to
-its location outside the e¢ross section of
the dam.

ENS/f
ce Engineer F. D. Pyle
Resident &ngineer Harold Wood

Aspistant Deputy State Engineer V. H. Holmes
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February 6, 1932

Honorable Edward Hyatt, State Engineer
Department of Public Works

Division of Water Respurces
Sacramento, California.

Subject: San Diego River Project, E1 Capitan
Feature. Drawings and Specifications.

My dear Mr. Hyatt:

Enclosed for your consideration and approval, if found to
be satisfactory, are three coples of drawings and specifications
for the City of San Diego's El Capitan Reservoir Dam and accessory
structures, which have been prepared in accordance with the
suggestions contained in your letter dated January 14, 1932; the
State Consulting Engineer Mr. L. C. Hill's letter to you dated
December 12, 1931, and oral suggestions by Assistant Deputy State
Engineer W, H. Holmes.

The diversion and outlet tunnel has been located under the
south abutment.

The grade of the tunnel has been lowered at the entrance end
and raised at the exit end.

The outlet tower has been located clear of the embankment.
The general design of the spillway has been changed.

The capacity of the spillway has been increased to about
70,000 cubic feet per second with about 4~foot freeboard not
including parapet which, with pondage above spillway crest, will
Eare for the maximum flood that your office has indicated may
occur only once in 1000 years.

Upon receipt of your favorable reaction to the drawings and
specifications, modifications, if deemed essential by you, will
be made and tracings in duplicate will be furnished you for your

official approval.

It is understood that your approval is not necessary of
drawings WD-285 Geography; WD-290 Log of Drill Holes and WD-351
sheets 1, 2 and 3 of 3, showing material available for hydraulic
fill. Prints of these drawings have heretofore been furnished
your office.

It is understood that with your approval of the generic
drawings submitted herewith, the City's drawhngs and specifications
and call for bids may be issued and contract let.
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It is also understood that it will be necessary to secure
your approval of each drawing showing structural details of the
tunnel portals, outlet tower and spillway, as and when finally
designed, before construction is undertaken on each of the
structures. The detail drawings of these structures will be
advanced to completion for transmisgion to you at an early date.

Your earliest practicable consideration and tentative
approval of the drawings and specifications will be appreciated.

It is assumed that you will send a copy of the drawings and
specifications to the State Consulting Engineer.

A duplicate copy of the drawings and specifications is being
sent to Regional Engineer of the U. S. Forest Service at San
Francisco.

I anticipate being in Sacramento about February 11-13 for
technical conference with you and/or your Deputy Engineers for
the purpose of expediting your consideration and to provide and
ascertain from you any further information which you may desire.

Very truly yours,

H. N. Savage
Bydraulif Engineer.

HNS/p

Encls. (18)

Drawings (15)

WD-382 Plan.

WD-383 Cross Section

WD-384 Longitudinal Section

WD-385 Spillway

WD-386 Qutlet Tunnel and Core Wall
Specifications E1 Capitan Reservoir Dam (3)
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February 6, 1932.

TO THE HONORABLE, THE MAYOR AND COMMON COUNCIL

OF THE CITY OF SAN DIEGO, CALIFORNIA.

Subject: San Diego River Project, El Capitan
Feature, Drawings and Specifications.

Gentlemen:

Drawings and specifications for the El Capitan Reservoir
Dam, prepared in accordance with the suggestions contained in
the State Engineer's letter dated January 14, 1932; the State
Consulting Engineer L. C. Hill's letter to the State Engineer
dated December 12, 1931, and oral suggestions of Assistant
Deputy State Engineer W. H. Holmes, have been this day for-
warded to each the State Engineer at Sacramento, the Assistant
Deputy State Engineer at Los Angeles, and to E. W. Kramer,
Regional Engineer U. S. Forest Service, San Francisco, California.

In transmitting the drawings and specifications, requests
have been made for their consideration and approval at the
earliest practicable date in order that the work may be adver-
tised as soon as possible.

It is deemed important that the Hydraulic Engineer be in
Sacramento and San Francisco about February 11-13 to concur
with each the State Engineer and/or his Deputies and the U. S.
Forest Service Hegional Engineer, respectively, in order to
adgance as rapidly as practicable their understanding and con-
sideration of the City's drawings and specifications.

Opportunity should also be accepted to contact the U. S.
Land Office in Los Angeles and the U. S. Forest Service in
San Francisco for the purpose of securing final apfroval of
necessary rights of way for the El1 Capitan reservolr and acces-
sory structures and camp grourds for City and contractor forces
and for the installation and operation of the El Capitan Reservoir-
Lakeside reach of the E1 Capitan Reservoir-San Diego main pipe

line.
Very respectfully,

H. N. Savage,
Hydraulic Engineer

HNS/T
Enecls.
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February 13, 1932

Honorable Edward Hyatt
State Engineer

Department of Public Works
Sacramento, California.

Subject: San Diego River Project, E1 Capitan
Feature. Spillway capacity.

My dear Mr. Hyatt:

A study has been made of the discharge capacity of a 510
foot crest side channel spillway for the City of San Diego's
El Capitan reservoir as indicated on Drawing WD-385 submitted
to you nn February 6, 1932, and of the flood regulation of
the reservoir pondage abovéd the spillway crest elevation 750.

The discharge of the spillway was computed according to
the method set forth by Mr. Julian Hinds in the Transactions
of the American Society of Civil Engineers, page 881, Volume 89,

The study was based on an imaginary 1000 year flood flow
characteristic as indicated in the report on Probable Size and
Frequency of Flodds at E1 Capitan Damsite prepared by Robert L.
Wing of your office.

In making the computations the average discharge for each
hour was computed and the spillway discharge and pondage com-
puted on an hourly basis. It was assumed that the discharge
previous to the zero hour as given by Mr. Wing was the same as
the discharge for the zero hour, that is 21,500 cubic feet per
second.

Even with such an imaginary flood (peak *= 108,000 cubic
feet per second or 540 cubic feet per second per square mile)
the maximum reservoir level was estimated to be about eleva-

tion 763.

The results of the computations are as follows:

(1) Ponding at beginning of peak inflos 9,200 acre
feet, water level at elevation 755.6 or 5.6
feet above spillway crest.

(2) Maximum water surface at end of 10th hour eleva-

tion 763 or 3 feet below top of dam and 7 feet
below top of parapet and 13 feet above spillway crest.

(3) Maximum discharge about 75,000 cubic feet per second.

(4) Reservoir ponding at maximum reservoir level 21,700
acre feet.
Very truly yours,

He. N. Savage
Hydraulic Engineer.

HNS/p



February 23, 1932

Honorable Edward Hyatt
State Engineer
Sacramento, California.

Subject: San Diego River Project, El Capftan Dan
Feature. Drawings.

My dear Mr. Hyatt:

Submitted herewith for your consideration and approval are
duplicate tracings of drawings for the €6ity of San Diego's
San Djego River Project, El Capitan Reservoir Dam, Spillway and
Outlet Works, as follows:

Wb-382 Plan

WD-383 Cross Section

WD-384 Longitudinal Section

WD-385 Spillway

WD-386 Outlet Tunnel and Core Wall

WD-390 Sheet 1 Qutlet Tunnel Approach
WD-390 Sheet 2 Qutlet Tunnel Outlet

Drawings WD-382, WD-383, WD-385 and WD-386 have been modi-
fied and drawing WD-390 Sheets 1 and 2 have been prepared in
accordance with request of H, N. Savage, Hydraulic Engineer, as
contained in his letter of February 19, 1932, which was prepared
after consultation with your office, copy of which was furnished

you.

Your early consideration and official approval of the trac-
ings is earnestly invited and will be appreciated.

Respectfully,

Fred D. Pyle
Acting Hydraulic Engineer

FDP/p

Encls. (21)
Duplicate tracings (14) WD-382,383,384,385,386 and 390 Sheets 1

Prints of above drawings (7) and 2
cc Assistant Deputy State Engineer Los Angeles, with

prints (7) of above drawings

cc Hydraulic Engineer, Washington, D.C.
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February 23, 1932

TO THE HONORABLE, THE MAYOR AND COMMON COUNCIL
OF THE CITY OF SAN DIEGO, CALIFORNI A.

Subject: San Diego River Project, E1 Capitan Feature
State Engineer's Approval of Drawings.

Gentlemen:

The minor changes suggested by the State Engineer's
office in consultation with Mr. H. N. Savage on February
19, 1932 in connection with the drawings and specifications
for the City of San Diego's San Diego River Project, El
Capitan Reservoir Dam, Spillway and Outlet Works, have been
made on the tracings and the tracings are ready for meking
the necessary mercury reproductions for filing with the
State Engineer for his official approval.

The approval of the drawings may be expedited by having
Mr. Harold Wood, Resident Engineer El1 Capitan Feature, take
the drawings to Los Angeles Wednesday morning, February 24,
1932, discuss them with Assistant Deputy State Engineer
W. H. Holmes, and proceed to Sacramento Wednesday evening
to present them to the State Engineer Thursday, February
25, 1932, and to make any further minor adjustments that
may be required.

RECOMMENDATION: It is respectfully recommended that
Harold Wood be authorized to travel to Los Angeles and
Sacramento in connection with securing the approval of the
State Engineer of the drawings for the El1 Capitan Dam, and
to incur such expenses as may be incident to said trip.

Respectfully,

Fred D. Byle
Acting Hydraulic Engineer

FDP/p
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February 29, 1932

TO THE HONORABLE, THE MAYOR AND THE COMMON COUNCIL
OF THE CITY OF SAN DIEGO, CALIFORNIA.
Subject: Sen Diego River Project, El Capitan
Feature, Drawings and Specifications,
Approval by State Engineer.
Gentlemen:

This is to advise that Resident Engineer Harold Wood
is leaving Sacramento this afternoon with the City's copy
of duplicate tracings of the El Capitan Reservoir Dam
which have been signed by the State Engineer.

Very respectfully,

Fred D. Pyle,
Acting Hydraulic Engineer,

FDP/f

S 1)
f“-:fw
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June 6, 1932

M¥r. fHdward Hyatt, State Engineer
401 Public Works Building
Sacramento, California.

Subject: San Diego River Project, £1 Capitan
Feature, Application No. 8-7. Excavation
for foundation for masonry toe walls and
for puddle core.

Dear Mr. Hyatt:

When designing the E1 Capitan Reservoir Dam it was planned
to excavate down through the gravel bar of soil, sand and gravel,
and trench well into the underlying decomposed granite to suit-
able rock foundation into and upon whioh to erect the upstream
masonry toe wall a8 shown on contract drawing Wp=383 (print en-
closed), including an additional reach of excavation along the
surface of the underlying decomposed granite from the base of
the toe wall downstream about 15 feet. It is deemed not neoes-
sary to excavate along the surfaoe of the underlying decomposed
granite from the base of the toe wall upstream to exceed 10 feet,

It is planned to utilize the rocky material as excavated
from the upstream one~half of the bypass tunnel, about 11,660
cubic yards will be available, to backfill adjacent to and up-
stream from the masonry toe wall to at least the elevation of

the top of the wall.,

The gravel bar material, of which a relatively large quan-
tity, estimated about 35,000 cubio yards, is being excavated for
the masonry toe wall foundation and stripping along the adjacent
underlying and decomposed granite 15 feet downstream from the
base of the toe wall and 10 feet upstream from the base of the
toe wall is being dumped ups tream tut conveniently adjacent so
if deemed required it can be spread back over the upstream toe
of the dam, :

It 18 plamed to excavate for foundation for the puddle core
of the hydraulic fill down through the gravel bar of aoil, mand
and gravel and well into the underlying decomposed granite (and to
trench well and deeply into suitable rock foundation for corg wall
installation) and upon whiach to found the puddle cors, ineluding
an additional reach along the underlying deoomposed granite 50
feet upstream from thse base of the puddle oore, as sho¥n on
drawing ¥D=383; amd

It is planned not to excavate or remove any of the grav,l
bar between 15 feet dowmstream from the base of the upstream
masonry toe wall downetreap to within 50 feet of the baee of the

puddle oore.
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All existing tree stumps and vegetable matter are being re-
moved from the gravel bar to the dspth existing, usually 7 feet
or more, after which it is planned to level up the surface of the
gravel bar upon whioh to dump the loose rock embankment material.

The contractor has outlined his construction policy to con-
currently excavate for foundation for the upstream masonry toe

wallj and

Haul material, install plant, and screen and stock=-pile
concrete aggregates and

Drive and concrete line the bypass tunnel, wasting the suit-
able rock excavated therefrom adjacent to and upatream from the

masonry toe wally and

Quarry, haul and dump loose rock embankment in the upstream
portion of the base of the dam to:celevation about 6403

Thereby accomplishing by December 1932 an effective diversion
dam and bypass tunnel with flood discharge carrying capacity of
about 24,000 cubic feet per second,

Very truly yours,

H. R. Savage,
Hydraulic Engineer,

388/3
Enol. Drawing ¥D-383

cc Senior Engineer of Dam Inspection
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June 21, 1932

From s Hesident Zngineer
to s Hydraulic =zngineer
Subject t San Diego niver Froject, rl Lapitan reature

State official inespection of dam foundation

le 7The river bad portion of the #1 Vapitan dam foundation
vas inspected on June 20, 1932 by Uerald licKinlay, venior
ngineer of Lam lnspection, “slifornia otate tepartment of
Public "orks., 1he inspection had to do principally with the
area of the riber bed fill and stripping being done between the
toe wall excavations and the future excavation to be wadg for
the puddle core.

2. Un Page 2 of the aydraulic sngineer's letter of June
6, 1932 to zdward iyatt, Jtate “ngineer, the following appesrs:

*All existing tree stumps and vegetable matter
are being rumoved from the gravel bar to the
depth existing, usually 7 fest or more, after
which it is planned to level up the surfaoce of
the gravel bar upon which to dump the loose rock
embankment material."”

3o r, MoKinlay opposes the idea of ieveling up and states
that he prefers to have us deposit the loose dumped rook direotly
on the river bed as stripped and as will be formally approved in
the near future.

4, umr. DoKinlay seemsed to be much concerned over material
of a sandy clay nature existing in a lense with a maximum depth
0f about 3 feet lying immediately below the surfaoe of the
gravel bar and adjacent to the downstreaum edge of the upstream
toe wall excavation. lir., MoKinlay stated that in his opinion
this material was unsuitable to be under a rook f£ill struocture,
He withheld any definite statements relative to the neocessity
for its removal pending the contemplated insipection by teorge ¥,
Hawley and himself on June 23,

5« In the meantime exploratory trench of this lense of
clay is being undertaken to disolose something more of its downe
stream extent.

6, It is reocosmended that this apparently small Quantity
of material of sandy elay nature be removed and that the exca-
vation thereby made be filled with looase dumped roak,

Harald Vood
Resident Sngineer

mw/p
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June 25, 1932

y¥rom 1 Hesident sngineer

To 1 Hydraulic #ngiueer

Subject t S8an Diego aniver Project, k£l Capitan Feature

State inspection of dam foundation

l, oUn June 23, 1932 George ¥, Hawley, Leputy “tate sngineer
in Charge of vaie, Verald MoKinlay ~enior “ngineer of vam Inapeoc~
tion and uamuel 4, liart, associate &ngincer, <“tate Tupervision
of Lams, visited the il Capitan damaite and inspected the exoava=-
tions for the upstream and downatream toe wall, outlet tunnel,
and location of outlet tower, and the etripping of the riverbed
under the base of the dam,

2, H. Y. Savage, Hydraulic lngineer, +. Yo Albert cConsult~
ing ingineer for the contractor, and rarcld “ood, sesident
Kngineer, were present,

3+ Instruotions were issued the ocontractor to sink an
exploration pit at a point in the center of the old river channel
and about 60 feet eant of the axis of the dam. Also to continug
the pit already opened at a point 250 feet south of the adove
pit and to proceed to unwater these two pits so inepection of the
riverbed £1i1)1 material could be made.

4, ire. Hawley stated that any clay layers present under the
foundation should be removed. ¥r, lawley stated that the top of
the layer of cemented gravel and boulders was a satisfactory
foundation for the rock fill.

: e Mr, Sawage stated to the iesident Sngineer and to mr,
Albert that he would probadbly be more insistent on quaiity of
foundation than the otate's inspectors and engineers,

6. There 1s enclosed a drawing ahowing to scale the 7
points at which clay has been unoovered in tie foundation ex~
cavation work. <Iabulated on this drawing are the elevations® of
the top and bottom of the various olay depomitaes.

7+« There was no olay in the test pit loe. 8 dug in the
river channel on June 24, .

Harold ¥®ood
ngpident Sngineer
m/p
encl.
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SA7 DIEGO RIVER PROJECT, EL CAPITAN ¥EATURE

Location and elevation of blue clay
deposits exposed by excavations in
Jamples taken July 9, 1932.
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Mr, Edward Hyatt, State Engineer
401 Publio Works building
Sagramento, California

Subjects San Diege Kiver Projeot, &1 Capitan “eature
Application Ho, 87, HExcavation for founda~
tion for masonry toe walls snd for puddle
core.

Dear lr, Hyatts

Your attention is invited to my letter, sudbject as adove,
dated June 6, 1932, paragraph 5,

“It is planned not to excavate or remove any of
the grivel bar between 15 feet dowstream from the
base of the upstresm masonry toe wall downetrean
to within 950 feet of the base of the puddie oore."

Following the visit and inspection, June 23, 1932, by
Deputy 3tate Lngineer George ¥, wley, Asaooiate sngineer
Samuel A, Hart, end Seniar Xngineer of Lam Inspeotion Ggrgld
¥eKinlay, samples of materials were obtained from pits excava=~
ted down into sand, silt and clayey appearing subsurfaoe lenses
located as shown on attached drawing,

Preliminary ical analysis of the samples 80 obtained
have been aocomplished by the Uity's Testing Zngineer ir, J. Y.
Jewett, with results ehown in his letter dated July 6, copy

enoloeed,

sample “A“ 12% 8ilt and clayey
88% eand and gravel

. 1 48% »ilt and claye
52% sand "

9 2 £ 8silt and clayey
2;# sand

" i1t and @l
i e e

“ 4 % 8ilt and clayey
2% sand

" 5 t é :::: and claysy



¥r, Sdward Hyatt a2 7/6/32

The Testing Engineer is continuing analyses of silt and
clayey appearing material ocourring in the samples oontaining
portione of each therein,

The oontraotor's exoavatione have already ramoved in their
entirety two of the detached ienees of sand, eilt and olayey
appearing material, areae of eaoh lees than one thousand square
feet and & maximum thickness of less than two feet, and the lensee
occurring at different elevations,

A survey shows that to remove all the material in. whioh
the detached lenses have been disclosed and which may ococur will
neocessitate the removal of about 50,000 cudbic yards of material
in place and replacement by rock at a total cost of upwards of
about $60,000,

Xo reason was originally seen or apprehendgd requiring the
removal of "any of the gravel bar between 15 feet downgtregm
from the base of the upstream masonry toe wall downstream to
within 50 feet of the base of the puddle core,"

The above explorations, samples taken and analysgd are be-
lieved to fully confirm and support the City #ngineer's original
conclusions and polioies indicated in my letter to you abdove
referred to and dated June 6, 1932,

Unless required by you and 80 advised by fmmediate tele~
gram, it is deezgd proper not to order the oontraotor to exoa~
vate thig about 50,000 cubic yards of material in place.

Very truly yours,

H. ﬁ- P‘"‘.
Hydrauli¢ Engineer

mws/p

co~Gerald ¥eKinlay, Senior “ngineer of ~am Inspection
enclne(3)

Drawing

Copy letter 7/6/32 J.Y.Jewett
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From t Resident Zngineer

To t Hydraulic Sngineer

Subjeot : Sun Diego Hiver Project, 51 Capitan reature

State Inspection of roundation

l, Un July 10, 1932, beputy state Zngineer uveo. », Hawley,
Gtate leologist thester !larliave and Senior “nginger of Yam
In?ection terald :’cKinlai inspected the foundation excavations
at the Z1 “apitan dam with partioular reference to the necessity
for stripping the river bed fill material under the rock embanke
ment portions of the dam,

2, ¥red De Fyley, J. Y. Jewett and Paul Beermann were also
present and made a similar inspeotion,

%. After the inspection, which lasted frem about 1 P.¥. to
4330 F,M,y a conference was held between the parties as above in
the office of the sesident Kngineer at the city's £l vapitan campe

4, At this conference iir. Hawley stated it was the opinion
of all three of the State'® men miking the examination thnt the
river bed f£1ll material under the rook embankment portions of the
dam overlyinf the cemented gravel should be removed. Ir. Hgwley
stated that in their Judgment the cemented gravel would be entirely
satisfactory as a foundation for the rock embankment.

5. Mr, Hawley said there were three reasons in his opinion
for making this requirement,

(1) ™he fine nature of the sandy silt was of such
a character that it would tend to offer very little
resistance to laternl pressures wWhioh would be devel-
oped from the puddle core pressure,

(2) The fact that the clay nature of these lenses
would tend to parmit local displacements and settlee
ments due to the material being displmoced laterally
by the vertical pressures,

(3) The fact that the mterial was 0 fine that it
might be transported and piped out into the larger
sand and gravel interstices during the draining of the

£411 either during oconstruction or upon lowe
l:ﬁgzul othc reservo ir wutcg nurfacee ’

6 ¥r. Pyle took the initiative in the various argumsnts
in support of our contention that it was unnecessary to remove
this materiaml, He pointad out the faot that the material is in
small lenses, has a high sand content and not entirsly plastic
1s in thin lenses and that the exoeedingly flat and massive °
slepes of the rock emdankment would preclude any possibility o
lateral movemants.
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7. ire. Hawley stated that the extent of stripping indicated
on drawing WDe415 was what they considered as being required.
That the excavation should remove the miterials overlying the
cemented gravel.

8. wr. Hawley said they would incorporate a statement of
their requirement for stripping in a letter to be written July 11
and that the work of atripping would be approved progressively in
order not to delay the placing of rock embankment,

9, 1ot being able to get anything definite at this confer-
ence, I showed ur, lawley a copy of a telegram dated July 8, 1932
from tate “ngineer sdward Hyatt, as follows:

“He B. Savage, fSngineer in Charge
San Liego "ater Supply 524 ¥ St Yan Viego valif.

efer your letter July eixth stop material found
unsuitgdble or unsatisfactory for foundation il
Capitan vam from tests or field examination must
be removed stop Hawley will arrive sl vapitan
bam about noon sunday July teath for field
inspeotion stop would appreciate your being there
for conference and discussion with hin,

bdward Hyatt*

I asked )r. Hawley if he had seen t:is telegram. Ne said he
had ooncurred in this telegram and thereupon, at my request, put
his initials in red pencil upon the copys Mr. Pyle took this
oopy of the telegram to the “an Diego office of the iydraulio

Engineer,

Harold wood
Hesident angineer

H¥/p
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July 11, 1932
From 3 kngineer rred Do Pyle
T0 : Hydraulic Engineeyrx

subject t 3an 1Mego siver Project, &1 Capitan raature
stripping under rock embankment

le uUn July 10, 1932 in company with Harold Wwood, Faul
Beermann and J. Y. Jewett, I made an inspection of the i) tapitan
damsite including all excavation, tunnel work, oontractor's rock
Quarry site, and contractor's concrete agsregate plant.

2. Ueo, %, Hawley, Lsputy otate 4ngincer in tharge of Lams,
Gerald MoKinlay, “enior +“mgineer of ~am lnspeotion, and Chester
¥arliave, tieologist for state sngineer's office, arrived at thg
demsite about 1130 P.M. @and made a cloase inspection of all exoava=
tiony, requiring about three hours.

3« In discuesion following in the office of the stesid¢gnt
Engineer ir. liawley advised that the State'e repreeentatives
gave their approval only when foundation was satiefaotory for
placing of materisls, concrete, rock embankment or hydrgulic
£11l1, and could not say in advance what depth of excavation mignt
be necessary in order to secure omditions whieh would be approved,

. 4, He stated that because of the haight of the =) vapitan
Uyme and the characteristics of the material so far expoeed in
the various excavation areas, no areas exospt in the deeper
excavation areas could be approved for foundation of rock embanke

ﬂ.nt.

Se¢ ¥re. Fawley believed that it would be neoessary to excae
vate for foundation of rock embankment to the top of the cementeq
gravel and more impervious material as exposed in the bottom of
the first bench ae excavated for the northerly two downstream
draine, and to material similar to that ex,osed in the upstrean
slope of the upstream toe wall about where the water oomes out of
the overlying material.

6. r. Hawley was advised as to your desire for €efinite
written apprroval or disapproval of the foundation for rock gme
bankment and demurred to furnishing such statement but finally
agreed to write you on hie return to his office.

7+ He was furniahed prints of sheets 1 and 2 of drawing

wDe41l9 showing location of foundation excavation and sgotione
across river bottom at u5] vapitean vam,

8, Mr, Marliave took ¥r. Hawley and ¥r, MN¢Kinlay into
cunnel Yo. 3 to siiow them some signs of slippeie planes,

¥red D. Pyle
¥0P/p Engineer
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STATZ OF CALIFOREIA m
Department of Fublio Yorks

803 California State Bldg.
Los Angeles, talifornia

July 12, 1932

M¥re. Ho l. Savage, Hydraulic Xngineer
City of “an Diego
524 ¥ Otreet
San Diego, California
Subject: £l Capitan Lam Yo, 8«7

Vear Sir:

Responsive to your letter of July 6, 1932, and in accordance
with lir. Hyatt's telegram of July 8, 1932, Xessrs, iarliave,
loKinlay and myself visited the £1 &u»pttan VYam pite on July 10,
1932, to inspeot the work done to date, and more particularly
observe the formations and materials which have degn exposgd to

date.

As a result of our observations, a study of the tests of
materials made under yYour direction and an examination of the
materiale dieclosed in the various exoavatione, pits, etc., it
is concluded that those materiale whoss physioal properties and
oharaoteristioe are such as to preolude their consideration as .
satisfaotory or etable foundation materials for this dam will have
to be excavated and reuwoved in order to secure euitable founda=~
tion for the embankment, In general, all unsuitahle and edbjeot~
ionable materiales of qQuestionable stability, coneisting in large
part of the sandy olays, eilts and sande of fine grain sise showld

be removed.

Those mgteriales shown in hachure on your Drawing "De=4195,
dated July 1, 1932, insofar ae we wers adle to asoertain from the
work progresssd to date, and from disouseio: had with your engin-
esrs, should bde removed to and inoluding the deeignated sendy
¢lay layer. The extent of %ths neoessary stripping osnnot bde
speoifically determined in detail at this time, As thie excava~
tion progreeses, and only then, ¢an oompstent final Judgment. be
had as t0 the Joq“oy of the foundation materials encountered

to safely suetain the danm.
Very truly youre,

DEPARTMENT OF PUBLIC WORKS
DIVISION OF VATER RESOURCES

Geo, ¥, Hawley
GVvHier Doput; in Charjge of lams
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August 85, 193¢

dr. BEdward Hyatt, State Englineer
401 Public ¥orks Building
Sacramento, Californin.

Subject: San Diego River Project, El Capit:n Festure
Drains under downstream rock embankment.

Dear lir. Hyatt:

Enclosed for your ap.ropriate action and officilal approval
if found satisfactory, are two prints of City of San Diggo
pater Department Division of Development and Conservation
Drawing %“D-421, showing the general etructural and hydraulic
features of the three drains to be constructed under the down-
streem portion of the City's El Capitan reservoir dam.

The general locetion and type of drains are indicated on
Specification Drawings WD-38< and ®WD-386. The location of the
drains has been changed slightly to better meet the rejuirements
disclosed by the excavation snd removal of the overdburden mater-
ial from the foundation asrea of the dam. It has been found
necessary t0 make changes in the size and structural deeign of
the drains to better serve the purpose for which their instal-

lstion i8 reguired.

The excavation for the drains 18 now practically completed
and the oontractor hopee to commence forming the concrete
masonry in a few days.

Very truly yours,

H. N. Savege,
Hydraulic Engineer.

s/f
Fncl. Drawing wD-421 (2)
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August 3, 1932
From t Hesident angineer
TO : Hydraulic nmginser
Subjeot 3 3an Diego sniver Project, Ll Capitan reature

State inspeotion of dam foundation

l, un Augnet 2, 1932 ir, Gerald 4¢Kinlay, ©¥enior angineer
of Lam lnspeotion, State Vepartment of Public Works, visited
the damgite and inspected the area stripped for rock embankments
2180 foundation gxcavation for upstream and downstreay toe wails,
#re HoKinlay took photos of upestream tog wall exoavation gud
sasterly face of area stripped for puddle gore,

2 After Hoe lMoEKinlay had completed hies tour of dam ine
spection he stated before Hydraulio “nginser ii, }. savage, ;
construction Accountant &, U, Willians end Assiastant sngineer ,
Le He Hi11 in the City nesident Sngineer's affioe that entire :
area stripped for rook embankment is iow satisfactory for :

placing rock upon,

3. lrs MoKinluy &stated that he did not beligvs it would
be necescary to carry toe wall excavation below grades estab=
1ish¢d, he was of the opinion that same formation would be en=
oountered to a considerable depth.

Harold ¥wood
nesident anginser
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August 19, 1932

¥rom ¢ Resident Xngineer
To 38 Hydraullc &ngineex

subject $ Yan Ulego River Project, £l Capitan reature
State Inspeotion of Yam Foundation,

ls ©¥n August 19, 1932, veputy state kngineer, Geo, W,
Hawl ey visited &and inspeoted the foundation for the rock £ill
portion of the £l Capitan ~am,

2 At thie time stripping of the foundation under the rock
enmbankiment at the gouth or left abutment end of the downstrean
toe wall between the south drain and the north exit portagl wall

was in progress,

3. Veputy Gtate sngineer veo, ¥, lawley directed that
s0i)l snd overburden under the rook e¢nbankment above the toe wyll
at the left abutment be removed down to deoomposed granite or ¢
cenented gravel.

4, The Hydraulic Engineer acoompanied the Depuiky. tate
Engineer on this iaspeotion trip.

flarold Wwood
Resident &ngineer

8/24/32

Yhen inspeoting the dumping of rook for the rook eubvankment
portion of the dam between the upatream toe wall and the outoff
wall logation from the right and north roadway on August 19,
1932, Deputy state Zngineer uUeorge ¥. Hawley stated to the
Hydraulic sngineer that in his opinion there was no objeotion
to the contractor using decomposed granite mick from the bypass
tunnel sxoavation for smoothing up the surface of the dumped
rook embankment to mrovide roadway for the rook hauling truoks
to run over, and back over,

K. N. Cavage,
Hydraulio smgineer,
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September 1, 1932
From ! Resident FEngineer
To $ Hydraulio Engineer
Subject ¢ San Diego River Project, X1 Cupitan reature

State Inepection of dam foundation

l, On Septenber 1, 1932, Assistant Deputy “tate Sngineer
We He Holmes, visited and inspeoted the core wall trench and

outlet tunnel of the ¥l Capitan Dam,

2., ¥r. Holmes oonferred with Hydraullc XZngineer H. N,
Savage on the ground and expressed the idea that there showld
be some finer material placed in the rook gmbankment adjacent
to the dowastream faoe of the upstream toe wall to ingure
there always being rook embankment oontact with the vertiocal
faoe of the upstream toe wall, '

3. The matter of weir notches 2 feet deep and 4 feet
wide being left in the top of the upstream toe wall wgs dise
cussed; it wae decided to leave 4 soch notohes,

4, }re. Holmes emphasized the idea that the core wall
would probably be quite deep before acoeptable to the Utate.

5 Mr. Holmes and Mr, Savage discuseed the San Digguito
dam situation.

Marold Wood
Resident Zngineey

m/p
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lekeside, California
September 27, 1932

From ¢ Resident Zngineer
To ¢ Hydraulic Engineer
Subject s Gan Diego River Froject, Zl Capitan Feature

5tate imspeotion of bottom portion of core wall

le On September 26, 1932 Gerald oXinlay, senior Engilieer of
Dams and Chester larliave, otate Geologist inspected the core wall
trench between coordinatee N 3470 and ¥ 3760 at the £l Capitan Dam,

2¢ Upon ocompletion of their inspection as alnve, Mr. Marliave
stated that ®"good rook® was expoeed in the bettom at the ends of
the trench. He also eaid there were two well definsd "shear zonea"
disolosed whioh in his opinion would require speoial oonsideration,

8tate Engineer Ueorgs ¥, Hawley inspeoted all the work underway ag
the dam and particularly the core trenoh,

*

4, lir, Hawley stated that it wa® his opinion the bottom of
trench be squared ups that grout holes be drilled in the bottom,
that final oleaning be done and that the Los Angeles office of
State Zngineer be notified so that final inspeotion could bve arra;,
Upon the completion of this fimal inspeotion then definite 1n.truge:‘
ions would be issued for the epecial treatment of the shear soney
This special treatment might be $the addition of eeveral extra Nt
holes or poseibly a deep shaft would be réquired to be backfillgd
with concrete.

5o Mre Hawley asked my opinion on grouting and I told him thgs
a definite policy had not been outlined by the Hydraulic 2nginegy
but that I had oomsidered ut holes at 10 foot intervals along
axis and to a depth as much as 20 feet as being what might be rqe.
quired., M, Hawley suggested the holee be at foot spacing o tage
gered on each 8ide of the width of the trench and 25 foot depth be

drilled for groutinge

6. I explained that the specifications provided for oopper
Water stop at all vertical and horisontal oconstruction jJoints,

7« lMre. Hawley asked about the plaocing of the £ill adjacen -
foalﬂd.portion of the core walle I explained that thie might b: te
done by rolled £111 method #s provided in the epecificationn,

Hawley remarked that the State had given approval for a hydrauiie’

£111.,
Harold Veed
Resident %ngtnccr
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El Capitan Dam
October 7, 1932

Prom ¢ Resident Engineer
To ¢ Hydraulic Sngineer
Subject 3 5an Diego River Project, £1 Capitan Yeature

Gtate inspection of bvottom portion of core wall

l. On October 6, 1932 at 4 P.M, Gerald lcKinlay, Henipr
Engineer of Jam Inspeotion, inspected the core wall trench of
the E1 Capitan dam between ooordinates M 3470 and ¥ 3760,

2. After inspecting the trench, he told the iiesident
Engineer in the presence of the contractor's superintendent
Ben ¥, Vells that the core trench foundation wag acceptable
and ready far placing the conorete between ooordinates H 3470

to N 36600

3¢ Conoreting was begun between cocrdinates X 3480 and
R 3649 on Ogtober 7.

4, Grout holes will be drilled thru the concrete. 4%ihis
was explained to Mr. ¥eKinlay and was orally approved.

Harold Vood
Residint sngineer
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£l Capitan Dun 2266
October 14, 1932

From $ Resident ingineer

To 3 Hydraulio Zngineer

Subject t San Diego River Project, El Capitan Feature

State inspection of corewall foundation

1, On Cgtober 13, 1932, Mr, Gerald lMcKinlay, Senior Angineer
of Dam Inspgoction for the utate, inspected the core wall founda-
tion at Xl Capitan dam in the afternoon,

2. The inspection covered the oore wall trench excavation
from coordinate ¥ 3649 (north end of first conorete placed) to
¥ 3770 or north end of the trench as excavated,

3« Upon completing thie inspeotion ¥r, McKinlay stated in
the presence of the Hydraulio ingineer, iiesident Zngineer, He We
Ronl and T, E, Connolly, that the core wall foundation was
satisfactory and "go ahead and conorete”.

4, The geologioal formations encountered in ths core trench
and inepected by ir, NcKinlay on October 13 arg decompoged granitg
near ths surface. The bottom about four feet of the trench is
hard, residuary granite. Zetween the parts of this hard granite
are semms and masses of decomposed granite, The bottom of the
trench was in praotioally continuoué hard rock.

The rook end decomposed granite aows half the drill holes
vhere blasted along trie sides of the trench.

Crossing the core trench from northeast to eouthwest at an
angle of 33 degreen with the axis of the dam is an almost vertical
plane of hard reddish material about 3/16 inch thicks This plane
of red material intersects the upstream side of the 6 foot trench
at coordinate H 3668 and E 5003. There i® evidenoe on this e GAm
of some geological movement in a nearly horizontal plane, JFor
about four feet on both sides of $1i8 seam the granite is more
decompos¢d and crushed. This area was referred to by Chester

larliave, State Geologist, &8 a "shear sone®,

A similar shear zone orosses the axis of the dam at ¥ 3439
in a nortgealt to eouthwest direotion at an angle of about 38

d 8. The plane ie about vertical and ehows the same reddimh
u: e::al. thﬁ zone is not ae extensive in width of crunhed areg

and ooours in much harder rocke Grout holes are being located in
an attempt to reach both the seams which ehow evidenge of some
movement. N special treatment has been requested by the state
inspeators for either of these “"shear Zonee®,

5s At thie visit Mr, NcKinlay inspeoted the rock fill being
placed adjaoent to both sidee ¢f the upstream toe vall. ¥r,
¥cKinlay oommented on thia $oe wall being good wark to hold the
water preseure. The watar swface elev:fion then being wWithinp
6.5 feet of the top of the toe wall, '

Harold Yood
m/p Hesident &“ngineer
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votober 15, 1932

From t Hesldent Lngineer
To 3 Hydraulic Xngineer
Subject ¢ San Diego River Project, Z1 Capitan Feature

State Inspection

1. On Ootober 15, 1932, State Zngineer Zdward Hyatt
accompanied by Colonel Ed Fletcher of =an Diego' Aaaiatan{
Hydraulic Engineer red D. Pyle, the contractor's Consulting
Engineer VY, ¥, Albert and the uity'- Hesident =ngineer Harold
%ood, visited and inspected the :1 Capitan uam,

2. Mr. Hyatt expreseed himse¢lf as pleased with the pro=-
gress being made and the excellent quality of rock embankment
material, He was particularly impreseed with the detgils of
the core wall conetruction, He etatgd “"There is no doubt
about your getting a good job that way."

3+ Mr, Albert explained the contraotor's deeire and
plan to place rolled embankment in the base of the struoture
adjacent to the core wall on both sides thereof. the Resident
Engineer also advised ir. Hyatt of the City's favorable con-
sideration of placing rolled emdankment until eufficient
¢levation had geon obtained to ineure gravity drainage from
the hydraulic placed material, ?Thie the feeldent fngineer was
instructed to do.

4, Mr., Hyatt said he ezpeoted to be able to retwrn with-
in a few weeke and spend a day on the Jjob,

Harold VWood
Reeidant Zingineer

ms/p
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Octobsr 18, 1932

lr. Edwerd Hyett, State Engineer
401 Public Works Bullding,
Secramento, Californiz.

Subject: Sen Diego River Project, Ei Cepiten Feeture
Enmbsnkment vioinity of corewsll to
elovation 560. El1 Capitan Dem No. 8=7

Dear ¥r. Hyett:

The work at the City of San Diego's El Capitan reservoir dam
has reached a stsge whera it is essentisl that the placing of
rollad embenkment mat®srial in the river bed area be progressed
as rapidly as practicable in order to minimize thé damege from
flood water thet mey pass thru the upsiream rock embsnkment.

The excavation under ths centrgsl portion of the dem extends
about twenty feet below original streembed level, except for
twenty feet on each side of the concrete corewall snd trench yhere

it is sbout ten feet deepsre.

The bottom portion of the corewell ig being advanced rapidly
and upon its complation the depositing in horizonta) leyers end
compscting of the rolled embeankment will be undert aken.

vwing to the impracticability of securing ean adequate
puddle core in this aree below elevstion 560 by hydraulic plece-
ment because of the short beaches and leck of drainage due to
relative elevations, it was originally anticipeted to bve
advisable eng it is deemed proper to place the matericsl by
rolled embenkment methods, as set forth in paregraph 64 of the

contrect specifications.

Enclosed is print of Ureming WL~433 on which is indicated
8 typicel section as excaveted end the locztior of the rolled

embenkment .

Weather permitting, it is expected that the foundetion for
this area will be reedy for your approvel ebout October 31, 1932.

Respectfully,

H, N. Sova%;.
Rydreulic ineer.
HNS/p ¥ =
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STATE OF CALIFORNIZ
DEPARTRENT OF PUBLIC WORKS
SACRAMENTO >

October 24, 1932

#r. He N. Sevege, Hydreulic Engineer
City of Sarn Diego

524 7 Strect

San 'iego, Californie

SUBJECT: EL CtPITAN DAHM #8-7

Dear Sir:

This will scknowlsdge receipt of your lstter
of Octoler 138, 1932 and two copies of plan WD=433
shoying the proposec extent of earthfill. I will
discuss this proposed alteretion snd the plans with
you personally when I visit San Dliego on ifednesd ay
or Thursdey of this week.

Very truly yours,

Deputy in Charge of Dema
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Uotober 28, 1932

From : Nesident ¥ngineer
To ¢ Hydraulio sngineer

Subjeot 3 Jan Diego River Project, il Capitan Feature
State Inspeotion

1. On October 26, 1932, Leputy State ingineer Ggo. W.
Hawley and 3enior Zngineer of bam lnspeotion Gerald uoKinlay
visited and inepected the work at 5l tapitan dam,

2¢ Inspection of oore wall excavation and surface
exoavations wvas made and it was indioated that the core
trench from X 3470 to about N 3370 might be ready for final
inspeotion ionday Ootober 31, 1932.

3¢ Jleputy State “ngineer Hawley and Inapeotor NgKinlay
indiocated their impression tuat the core wall gxcavation in
the north abutment might be necessarily deeper than the ex-
cavation in the eouth abutment.

4, The Deputy State Sngineer and the Inspeotor adviassd
that care be experienced in plaoing the rook smdbankment to
present deposition of a major quantity of finer materiais in
a trough down the slopes.

S« The progress being made by the oontraotor was favor-
ably commented upon by the eputy State Xngineer,

6. Mydrsulio Engineer H, ¥. Savage arrived at the dam
in advanoe of the beputy State “mgineer and the Inspeotor,
amd went over the work with them,

Harold %ood
Resident angineer
s /p

R
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El Capitan Dam
November 2, 1932

From 2 Resident iSngineer

To $ Hydraulic Engineer

SUbJQoi # “an Diego River Projeot, El Capitan Seature

Gtate inspection of core wall

le On lNovember 1, 1932, Senior Zngineer of Dam Inapsction
Gerald loXinlay viaito& and inepected the work at El Capitan and
particularly the core wall grouting being done, alaso the final
trench excavation for the core wall foungatien from coordinate

¥ 3470 to ¥ 3340.

2, There were three minor thinges to be done to complete
this portion of the oore wall excavation, sBetween coordinate
F 3445 and I 3433 it was requeated that an additionsl depth of
about four feet be made. DBetween ooordinate I 3349 and N 3323
a wAss of decomposed granite on the floor be excavated. Roo
splinters near ooorainte ¥ 3360 be barred out and removed,

3o Mre MoKinlay expressed himedlf as being of the opinion
that the quantity of fine material being placed into the rook
£111 dam along with the rock had inor@ased in quantity einge his
vigit on October 27. He said that the quantity of thie fine
material was such that it would be neceasary for the Jtate to

issue positive instructions,

4¢ Mr. KcKinlay asked me if I had heard of the final decis~
ion relative to the matter of plaoing rolled embankment under the
hydraulic £111, I told him I undersatood from the Hydraulio
Engineer that a further conference was to be had and that nothing
final had been decided upon. H;f therefore, said he was very much
surprised that I had not been informed it had been deoided there
would be no rolled embankment .

S« Mr, MoKinlay noted that rock embankment was being placed
along the north abutmgnt and inmediately east of the downstream
toe wall: I told him that tiiis ares ! been thoroughly stripped
to deoomposed granite in a manner which 1 had considered saties=
faotory for foundation, and that photographs of the foundation
area as® stripped had been taken and would be availabvle for hia
review,

6. Mr, MoKinlay left his home &t 8 o'clock in the morning
traveled by plane to “an Diego and drove himself to and from
Jan Diego in one of the City'e cars, thua saving as much of hie
time ae® possidble and saving the state oonsiderabls expenae.

Harold Woed
Hesident sngimeer

me/p
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hoverber 16, 1932

¥rom t Reeident Engineer
To :$ Hydraulic Engineer
Subject $ San Diego River Project, il Capitan Foature

State inepection

l. un Hovember 15, 1932 tenior ingineer of ~am Inspeotion
Gerald KocKinlay, visited and inspected the work at #1 Vapitan Lam,

2. Inspeotion of the downstream rook embanjgient f0a was
made and it was explainsd to lr. McKinlay that the downstrgam
toe trench had been excavated 10 feet into decompored granite
or to s0lid boulder formation, <The trench was fillgd with
water at the time. kr, McKinlay wan satiefied with this as a
foundation and aasked about the treatment of the slope along
the south side adjacent to the channel., it was explained that
this elope would be made 1 on 1 with hand placed rook. ir.
¥cKinlay expressed satiefaction witiy thuis, '

3¢ Mre NoKinlay inspected the concrete placemgnt of the
oore wall and asked about the grouting. 1t was explained that
a full report of all grouting would be prepared later.

4, ¥r. ¥cKinlay inspected ths rook embankment and gtated
that there was too much fine material being placed.

S« An inspeotion was made of the attempt to roughen the
top gurfgce of the first 1ift of the upetream rook embankment
by blaeting. This is ineffectusl and scurifying is required

by the 3tate.

6. Inspeotion of the inlet portal struoture was made,
No comment was made.

7. An inspeotion of the quarry was madeé. An unusual
amount of overburden and fines wad préséent near the oenter of
the quarry fwoe. Geveral loeds of this matarial were wasted
while thereg.

8. Upon ocompletion of the inspedtion ir. Mckinlay stated
to !re Ben ¥, Welle¢ in my presence that it %ould be neoeesary
to reduoce the amount of fine material entering the rook em=
bankment very materially or an order would be issued demanding
thie be done., Mr, Waglls wae told to scarify the top surfaoe
of the rook embankment before plaoing additional rook., Hre
vells sald he would do this.

9. Nr, Wells advised me later that both quarry foremen had
been given definite instruotions relative to laading for wasting
all the fines and overburden. Theee instruotione wers given .
subject to threat of dismissal if not oomplied with, i

liarold Wood i
mw/p Resident sngineer I
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WESTEEN UKNIOR TELEGHRAM

NOVEMBEF. 16, 1932

EDTARD HY/TT, STATE ENGINEER
POOR NSJGHT ONE PUBLIC WORKS BUILDING
SECR’MFNTO, CALIFORNIZ

YOUR DEFINITE REACTION REGARIING THE
USE OF KROLLED EXBAKNKMENT IN

TRE CONSYRUCTION OF THE ELC!PIT2N
RESERVOIF DM BELO® ELEVATION ABOUT
FIVE SIXTY #S SET SORTH

IK 4Y LETTER DATED OCTOBER
EIGHTEFNTH NINETEEN THIRIY TWO IS
RESPECTFULLY IRVITED 27T YOUR EARLIECT
CONVENTIENCE .

H. N. SAVAGE
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S16% B&=5C SACRIMENTO CALIF 18 218P 1832 NOV 18 P& 2 48
H N SAVAGE, HYDRAULIC ENGINFEE

CITY OF S/N DIEGO CALIF 5824 F ST SANDIEGO CaLIF=
KEFER YOUR TRLEGR«Y NOVEMBER SIXTEENTH STOP CsREFUL CONSIDERATION
HAS BEEN GIVEN YOUR REQUEST OCTOBEN EIGHTEENTH FCR MODIFIC:TION
OF PLANS ELCAPIT AN DAK sPPROVED BY THIS OFFICE ?Mﬁﬂ? SECCKD
STCP BASED OK FIELD INVESTIGATION AND EXHAUSTIVE STUCY OF PROPOSED
CH2NGF. N[ APTER CONFERENCE ANLC DISCUSSION WITH YOU AT SITE BY

l HANLEY AND MCKINL2Y IT IS KY CONCLUSIORN THAT APPROVAL CANNOT BE

GIVEM YOUL REGUEST TO MODIFY APPROVWED PLSNS TO PERRIT PL2CING
ROLLED FILL ELCAPITAN DiM AS PROPOSED TG ELEVATION FIVE SIXTY

STOP LETTER FOLLOWS TOD:YS HAIL=
EDR ARD HYITT




STATE OF CALITOXNT
DEPARTHENT OF PUBLIC WORKS

SACRAMENTO

November 18, 1932

Wr. 3. k. Sevege, ilydreulic Englinser
City of Jen Diego
San Liego, Cezlifornie

SUBJECT: BEL CAPITAN Da¥ §8-7

Deer lr. Cavege:

Fesponsive to your telegrem of November 16, requesting
approval of a modificetion of the plans epproved by this office
February 2, 193z, for construction of the El Capitan Dem, the
following telegrem wes sent you today -

"REFLE YOUR TELEGR/¥ NOVELBELR SIXTEENTH STOP CAREFUL
CONSTDEEATION H4S BEFN GIVEN YOUR REQUEST OCTOBEE EIGHTEENTH
POR EODIFICZTION OF PLaNS BEL CAPITAN D#H »PPREOVED BY THIS
OFFICE FEEFU Y SECOND ZTOF E£SED ON FIELL INVESTIGATION £MD
EXH:USTIVE STULY OF PROYOSED CH#NGF #NKD +FTER CONFEEENCE AND
DISCUSSION WITH YOU T SITE BY BRAWLEY AND MCKINLAY IT IS MY
COMCLUSION THAT sPPROV:L C:N NOT BE GIVEN YOUR REQUEST TO
AODIFY PPFOVEL PL RS TO PERUIT PLACING FOLLEL FILL EL CAPITAN
DAY :S PrOPOSED TO ELEVATION FIVE SIXTY STOP LETTER FOLLOWS
TOD *¥YS MATIL - EDWIRL HYATT"®

In response to your communicetion of October 18, edvising
thet the foundetion sree st El Cepiten dem would be resdy for
approval ebout October 31, and that upgon completion of the
bottom portion of the concrete core well placement of the
rolled embsnkment shown on your Crawing WD-433 would be under-
teken, iessrs. Hawley and ucKinlay visited the site on October
26th to inspect the work progressed to dete, to examine the
foundation conditions es disclosed, end to discuss with you the
safety feetures of the proposed modificetlion of the epproved
plans, namely, the plecement of & rolled fill to slevation five
sixty. During the conference at ths site Mr. Hawley expressed
the opinion thet in the interests of safety it wes felt inadvis-
able to plece the rolled embencment as shown on your Creaswing
¥D-4323. 48 e result of the discussion had during this conference
it was understood that further thought and study would be given
this matter end thet, if believed desirsble, eanother conference
would be erranged for in the event additional pertinent informe-
tion or thought were to be developed.

Very careful considerstion end thought has been given to the
proposed chenge of the approved plens and after exheustive study
it is concluded thst spyrovel cen not be given your request.

This disspproveal, based on consideration of the sefety features
of the proposed chenge and these alone, is without prejudice




¥r. H. R. Sevage -2=- November 18, 1932

ags regerds subsequent considerestion of technicel ené construc-
tion detesil involving sefety feetures.

This ection, taken efter intensive study of the meny
elements involved, hes included an exhsustive comparison of
the merits of the type of construction proposed with that
contempleted in the epproved plans in the light of past ex-
periences hed in this type of construction and in view of the
physicel conditions which obtein et this site. In generel,
the combining of e wet end Ary fill presents conditions which
it is felt are not in sccordence with the best engineering |
practice. The establishment of a smooth horizontal plane et |
elevetion 560; the plecement of puddle core, including the tyo
“flanks® on this plane; the reduced frictional resistence of
the plene; the bond between the rolled fill with the foundstion,
with the hydreulic fill and with the concrete cut-off; the
effect of weter and the hydreulic fill on the rolled fill as
regards subsidence, movement, etc.; the meterial for and
method of construction of the dry fill; the behsvior of the
dry fill when subjected to loed end meny other related problems
are, after heving been thorouglly and competently studied, the
primery grounds on which our disapproval is besed. We, likewyise,
feel thet meny edvanteges ere to be had by constructing a puddle
core to suitable sound bedrock such es homogenity of type,
added stability, bettar bond, minimized seepage, added sealing
of the foundstion, all meking for lesSer uncertainties and
indeterainste adverse results.

In other words, your reguest is disapproved on the grounds
that the factor of sefety of the dam if bullt in accordance
with the requested modificstion would not be commensurate with
that deemed adviseble for so important a structure of such msag-
nitude, nor would the dem, in our opinion, heve as great a
sefoty factor as it would if built as a "pure” hydraulic fill.

If, however, you have any additionzl pertinent data and
informetion which you wish to submit and which you feel is
appliceble to a further consideretion of this mstter, kindly
be assured that we shsll be gled end willing to review end
consider i{t.

Very truly yours,

A yJ
EDWARD HY#IT, ST*TE ENGINEER
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£} Capitan Dam
November 23, 1932

¥rom t Resaident Engineer
To $ Hydrsulic Engineer
Subjeot 1 5an Diego iiiver Project, X1l Capitan Feature

dtate Inspection

le un lovembdar 23, 1932, Senior Xugineer of Lam Inspection
Gerald )cKinlay, viaite& and iulpccted the X1 Capitan vam,

2, Nr, HeHXinlay confered with Ben ¥. Wells, superintendent
for the contractor, relative to their plans for placing hydraulio
fi1l1l. Mre. Wells sald materials would be dumped &ry from the rock
embankments at g¢ither flank of the dam. uluicing would be ggne
with water from tlhiree giants or monitora mounted on thregg gtegl
barges on the summit poole T7TwoO barges would be placed downstream
of the axzis a4 one barge upstream. Nr. MgKinlay agreed that this
method would secure good results if operated oarefully.

3o Mg, ¥crinlay atated that the decomposed granite purface
ing material placed on the top of the rock embankment for roadyay
must either be more @ffectually scarified or removed.

4, The core wall trench from N 3762 to N 2725 was not down
to elevation 517 as required by Kr, MoXinlay and the Kesident
Zngineer, ‘The trench fxrom ¥ 379% to M 3840 must be carried to
greater depth into unshattered rook according to Me. MoKinlay,
Ho stated that when the trench was excavated to elsvation 517
as required from N 3762 to M 3792, that thie gould be concreted
without further inaspection by him.

9« Mre. ¥cKinlay said he and Deéputy State kngineer Geo. V.
Howley would visit the work November 30. If We required MNr,
¥oKinlay's ingpection before this date he Would cone if notified
in advance.

Harold VWood
Resident Xinginser

zna(p
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December 2, 1932

¥rom ¢ Resident Engineer
To ¢t Hydraulic Bagineer
Subject 3 San Diego Hiver Projedt, xl Capitan Xsature

State inspection

le Un Deocember 1, 1932, Senior Engineer of bam Inspection
Gerald po¥Xinlmy visited and inspected the 11 Capitan Lam.

2, M¥r, i‘cKinlay inspected and approved far ooucrgtg place
ing the core wall trench from coordinate I 3762 (present end of
concrete ) to ¥ 3040,

3¢ M¥r. ¥red e Pyle, Aseistant iydraulio ingineer, and the

Resident Engineer accompanied Mr, ¥oKinlay over the vworke. ‘the
upstrean rock embankment &nd the scérified surface at elevation

¢ was inspected and stated to be accepiable by Nr. ¥oKinlay.
The strippint of abutments for the upsiream rock embankment was
inepeoted and portion completed was accepted., Certain rook
numbered on the north abutment between the upstream and downe
stream rock embankments and between elevation 579 and 640 were
indioated for removal and stated that well imbedded bdoulders
need not be removed.

4. The gravel material between the puddlie core and the
downstream tog of the upstream rock embankmeént was inspected
and ¥r. ¥cKinlay stated there was no need of removing thig,

5« The gravel pile downstream of the puddle oore area is
to be removed and may be usad to £111 road ramps from thie area.
Its upstream slope shall be reduced. Tne exoees grivel of thig
pile miy be placed along the upstream toe of the downstream rock

exbankment,

6. ur., ¥oKinlay was furniehed, as he requested, two seta
of the four printa showing bottom portion of the core wall.
(See letter of transmittal from neeidsnt Sngineer dated Liecember
1, 1932)s The prints are for his uee in poeting progress of
work and recorde of portions of foundations already accepted by
him.

7« 1t was expeoted timt this inepeotion trip would bvg
made November 3¢, 1932, at which time Geo, ¥e Hawley wae al go
expeoted., ir. Hawley was oslled north and ¥r. NoXinlay goulg
not come¢ until Deeguber 1.

Harold Vood
Resident IEngineer

/p
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December 15, 1932

¥rom ¢ Resident Engineer
To t: Hydraulio Engineer
Subject ¢ San Diego River Project, £l Capitan Freature

8tate inspaeotion

le Un Dedembdber 14, 1932, Deputy S3tate inglneer George ¥,
Hawley, and ienior Inspector of laus, Gerald MoKinlay, vieited
and inepeoted the work at 11 Capitan dan,

. 2« The inspeotion covered partiomlarly the foundation
atripping of the abutments and the height of the lower portion
of the core wall aoross the river bed.

3, kngineer ¥red De FPyle and the unesident Ingineer acoom=
panied the State's engineers., i, N, Savage, Hydraulic tnginger
was alep present upon ths arrival of the state's engineers,

4, The depth of stripping in general required for foundu-
tion areas on the eouth abutment wae imiicated on the ground by
¥r., Hawley. Gtakes were set marking these plaoes at the time,
The depth of stripping was marked on the upper cut glope of the
bench along the south abutment at about elevation 590.

5« The dgpth under the hydraulic fill wae indicated just
weat of the puddle oore area at 3.5 feet. The depth under the
puddle core was indicated near 1its easterly limit at 10 feet.

The depth under the rook erbankment was indioated at itas eastorly

limit at 5,5 feet.

6. The depth of stripping required on the nerth abutpygnt
was gaid to be, in general, less than on the south abutment
under puddle ocrg and hydraulic fill. Yo points were indicated
here. The stripping for the rock embankment on the north abute
ment would be gbout the same as for the south abutment, It wgs
considergd necgssary to remove all rocks whioh would project
into the puddl e oore.

7 It was stated by ire. Hawley that the excavation along
the top of the core wall trench should be out daok on side slopes
about 1 on 1 for adout 8 feet, £The miss of boulders on the west
side of the core wall trench at about N 38C0 should be removed,

8+ The bottom portion of the oore wall, aoross the river
bottom I8 to be earried up another 12 feet (one~half a column
length) above the tops of the first columns now set. This wil}
make the top of the oore wall at elevation 559 or about 6 feet
above the bottom ef tha original 6tream bed. #Hince our dr.lxns.
WDe382 and ¥D«38) already approved by the itate Zngineer, ghoy
this core Wall extemdbdg to elevation 770 at the denter of the
orest of the dam, it 4s stated by ur. Hawley it will be neocesye
are r£ar tht City te request tiie okange in elevation by letter,
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The oore wall up the abutments should be in genegral built so
that the top of the concrete will be about 12 fegt above the
original ground or one 24=foot column lengthe.

9. The puddle core founcation area 18 required to bve
cleaned off to firm decomposed granite and ehould not be
soarified as required by the specifications, paragraph 60.

10, The gravel under the hydraulic fill west of the core
wall ig to be made about level in a éirection parallel with
thge core wall and with its easterly elevation down to elevation
about 552 and carried on a straight grade to the dcwnstream
rook ecbankment to elevation 575 fhe material to be the coarge
gravel excavated from the river bed atripping.

ll, The gravel bar along the upstream marginal line of
the hydraulic £i1l area in the river bed need not be rgmoved,

Harold Wood
Resident tngineer

2/p
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December 21, 1932

Kr. Edwerd Hyatt, ctate Engineer
401 Public %orks Building
Sacramento, Californie.

Subject: San Diego ERiver zroject, E£1 Cepiten
Feature, Concrete leinforced Core
Wall, Height. applicetion Ko. 8-7

Dear ir. Hyat.t:

The City of Sen Diego's drewings ¥D-382 and Wi~383 for the
El Capitan dam approved by you Februery 29, 1932, indicate a
concrete core wall es extending up through the puddle core to
the top of the dam.

It ias deemed edvicable, and perulssion is hereby regyuested
to 1init the haight of the concrete core wall across the bLase
of the dem to Elevetion 559. 7This is about 30 feet above the
top of the 6-foot concrate cutoff wall and about 6 feet above
the originel streambed level end will be one-half of a 24-foot
structure steel reinforcamént unit higher than the top of the
first set of reinforcement units now concreted in place.

The height of the concrete core wall at end up the abut-
ments will be controlled by the conditions end foundation en-
countered as excavation proceeds.

Your early considerstion =nd reply will be apprecieted as
it willl be necessery to complete the well across the base of
the dem before hydraulic fill operations can be commenced.

Very truly yours,

B. N. Sachgl
Hydraulic ‘ngineer.

HES/T
¢c Senior Eaglneer of pam Inspection
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104 STATE OP CALIFORNIA
DEPARTHENT OF F¥BLIC FORKS
DIVISICN OF WATER RESCURCES
401 FUBLIC WORKS BUILTING
SACRAMENTO

ORDER AUTHORIZING REVISIOK OF PLANS AND SPECIFICATIONS

Applicstion ¥o. 8-7

Kamoe of Tam - El1 Cepitan

Streen or Legal - Sen Diego River

Subdivision - NE-1/4, Sec. 7, T. 15 S., R. 2 E., SBR&
County - Sen Tiego

TO: #Hr. H. N. Savage, Hydraulic Engineer
City of San Diego
San Diego, California

WHEREAS, the spplication of City of San Liego ges
filed with the .tate Engineer on liovember £1, 1921 for the
approval of plans and specificotions for construction of the
above dam; whorees, the said 3lans end specificetions were ap-
proved on December 7, 1931 by the State Enginoer; ancd whereas,
application hez been mad2 by H. H. Savage on Lecember 21, 1932
for revision of said plans end spocifications; thet said ap-
Plicetion hes been considered by the State Engineer and finds
that a proper margin of safety will not be sacrificed by the
adoption of such revision.

Now, therefore, you ere hereby euthorized to revize said
Plens end specifications as follows:

Limit tha height of ths concrete core wall across the base
of the dam to elevation 559. The elevetion of the wall at
various points along the abutments shall be determined by con-
ditions encountered as excaveation proceeds.

It 1s understood that the concrete coras wsll throughout
its length shall extent into the puddle section of the hydraulic
£111 a sufficient distance to assure proper bond with the same
enid down to end into sound bedrock for its entire length.

WITNESS my hand and the seal

of the Department of Public works

of the State of Celifornie this
23rd day of December, 1932.

AL at

Reg. EDWARD HY?TT, STATE ENGINEER
cc-W.H.Holmes (SEAL)
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December 24, 1932

#¥r. Ldward Hyatt
State Engineer
401 Public Wworks Building

Sacrauento, California.

Subject: San Diego River Project, El Capitan
Feature. Foundation of hydraulic fill
State inspection of December 14, 1932.

Dear Hr. Hyatt:

Deputy State Engineer George %. Hawley and Senior EZngineer
of Lam Inspection Gerald kcKinlay, while inspecting the work
at £1 Capitan reservoir dam on Pecomber 14, 1932, discussed
with fngineer fred D. Pyle and Resident Engineer Harold Wood
surface grading of certain sand snd gravel under the foundation
of the hydraulic fill westerly of the cutoff wall.

A8 a result of this discussion it is deemed proper and in
accord with the wishes of your staff as understood, to excavate
upstanding portions of the porous sand and gravel westerly of
the cutoff wall, =nd deposit it along and under the downstream
side of the hydraulic fill in such manner as to provide a
hydraulic beach having a reasonably even slope toward the puddle
core and being in its lower reaches reasonably level parallel to
the cutoff wall. The face of the water tight gravel under the
puddle core to be excavated on a slope of about 1 on 4.

The slopes, outs snd fllls along coordinates N 38500 and
N 3660 are shown on enclosed copy of Drawing ¥D-443,

Your immediate reaction to the above policy is importent
since the contractor desires t0 oommence hydraulic placing the
earth portion of the dam.

Vry truly yours,

H. N. Savage,
Hydraulic Engineer.
HES3/p
encl. Crawing WD~443



4/13/34
copy /T

2284

STATE OF CALIFORENI A
DEPARTMENT OF PUBLIC WORKS
SACKA¥ENTO

December 28, 1932

Hr. H. N. Savage, Hydraullc bngineger,
City of San Dlego,
San Pyego, Californis.

Subject: K1 Capitan Lam {8-7

Dear Sir:

Feferring to your letter of Lecember £4 snd prints
submitted showing the method proposed for treeting the base
upon which the hydraulic fill is to te placed.

the only interest the state has in this matter is
that grades will be such that proper segregation of materisls
will take place. The plan proposed would appear to satisfy
this conditlion as fer as cen be determined prior to the

beginning of hydraulic opereatiocns.

Very truly yours;

GEQ. W, H}W_LEE Sg;mg&ug‘!

Ddputy in Charge of Lams
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iK1 Capitan Vam
January 4, 1933
¥rom 31 Resident Engineer
To $ Hydraulic Engineer
Subject : Jan Liego River Project, Kl Capitan Feature

State Inspeotion

l. on January 3, 1933, SJenior Angineer of Lam Inspeotion
Gerald McKinlay visited and inspected the £l Capitan dam oonstruot-

ion worke.

2¢ The leveling and shaping of the west beach of the downe
stream hydraulic f£ill area which is being done in accordance
with stakes set as per red lines drawn on drawing #I=443 was
inspected, The alope adjacent to the puddle core a2rea iy oonsid-
ered too steep to enadble the proper segregation of the hydraulio
£111 and puddle core materials., Mr, MoKinlay stated that the
slopes &8 deing built were not as he bad intended., He eaid that
his idea was one ocontinuous slope from the top of the decomposed
granite under the west 1limit of the puddle core up to the downe
stream rock embankment.

3. The stripping of the south abutment was inspeoted., The
stripping completed under ths upstream rock embankment area and
south of the contractor's river bypass %ép. line is not conside"
ered complete by the State Inspeotcr. e slopes stripped by
the dragline between the power siovel rampe has not been exoavate

ed to sufficient depth.

4, Ir, ¥oKinlay inspected the outlet tunnel but made no
cooments.

5S¢ The top elsvation of the core wall up the abutments
as indicated by the steel columns now set, waik approved as to
being eufficiently high when concrete to the top of the ocolumns.

Harold wood
Resident sngineer

1/6/33

See paragraph 10 wood's letter of Lreoember 15, 1932 where
elevation next to the oore wall is given as 592 1 understood
PoKinley on Deoerber 1 and MoXinlay and Hawley on Uecember 14
to say that the gravel next to ocore wall would have to be ocut
back on slope of 41l or 5:1 and gravel pile near south side
removed and pluced next to rock embankment.

¥eDoPo



1=31=35

copy/p
January 12, 1933
From 3 Resident zngineer
To 3 Hydraulic Zngineer
Subjeot ¢ 2an Diego River Project, rl Capitan reature

Stute inspection

le Un January 1GC, 1933, Deputy State tnginser Geo, W.
Hawley, Senior xngineer of bam Inspection Lerald roKinlay,
and the Hydraulic ¥ngineer visited and inspected £l Capitan
dam and outlet tunnel.

2 The Resident kngineer explained to ixr. Hawley that

the core wall was being built to the top of the steel columne
up the abutments, and that steps with vertioal faoes would bas

formed midway between each column,

2286

3¢ The stripped foundation area under the upstream rook

ombankment on the south abutment was inspected as was also

the outlet tunnela core wall and leveling up of the river bed
o

gravel under the watream portion of the hydraulio fill.

4, The Hydraulic tngineer rejported to the itesident
Engineer that )r, Hawley told the Hydraulic Engineer that
everything was to his satisfaction,

Harold wood
Resident Lngineer

Hv/p

e

-
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January 30, 1933
¥rom s+ Resident rkngineer
To 3 Hydraulic xngineer
Subject ¢ San Diego Hiver Project, il Capitan reature

State inspeotion

l, un January 30, 1933, Senior Xngineer of Uam Inspection
Gerald iloKinlay visited and inspeoted the work at X1 Capitan
daem and partfcularly that portion of the core vall trench be-
tween ococoxdinates 2,;31C and ¥3340.

2. Mre MoXinlay reported that the bottom of the core wall
trench between ooordinates 43340 and 143316 was satisfactory for
concrete, uouth of N3316 the conorete should not be brough up
higher than 3 feet below the present top of concrete at 13340
or elevation 579 until the next southerly excavation ie made
whioh should be carried to elevation 575,

3. xr. iicKinlay requested that the grout hole at 33321 be
drilled on the west side of the trench the same as at N3317.

4, Mr, ¥oXinlay asked vhere the earth material being
dumped over the weet elope of the rock embankment wae being obe
tained. The Resident Zngineer told him this material was being
obtained from the west side of borrow pit “A",

5. ¥re. MoKinlay inspected the numerous pools of surfaoce
drainage water about the work., These pools show the action
of rain water in segregéting out the fines present in this
local top soil material, ir, HcKinlay stated that it wae hie
belief that the two *"stability eeotions* of the dam would, when
being built, tend to drain quite freely.

6. I're ¥oKinlay oOmmented favorably upon the general
Oleaning up of the river bottom hydraulic fill area now under
way, He also asked who was Superintendent. +The Hesident
Kngineer explainsd that an glmost entire new organization had
been gffgoted sinoe the first of January &pd that u.C.8tevees
wae in gharge.

Harold Wwood
Hesident kngineer

i/
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February 4, 1933

¥r. Edward Hyatt

State ikngineer

401 Public Vorks Building
Sacramento, California.

Subject: San Diego Hiver Project, El Capitan
Feature, Hydreullic Operations.

Dear iir. Hyatt:

Enclosed is copy of letter from H. W. Rdhl ané T. E.
Connolly dated February 1, 1933, purporting to state their
proposed plen of operatione in placing the hydraulic fill
meterinl in the #1 Capitan Lam, for your consideration and
reactions as to adeguacy of the plans.

Very truly yours,

HO NO SRV e.
Hydraulic Enginser.

HNS/T
Encl.
Gopy letter H.VW.Rohl & T.E.Connolly
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Yebruary 6, 1933

From ¢ Resident f£ngineer
To t Hydraulic Engineer

Subject t S8an Diego River Project, K1l Capitan Feature
3tate inspeotion

l. tn Yebruary 6, 1933 Senior %ngineer of Dam Inspection
Gerald cXKinlay visited and inepected the wark at £ Capitan
dam and partiicularly the foundation under the hydrauli€ f£4l11
and puddle core areas,

2¢ X¥re }McKinlay approved the foundation for puddle core
and hydraulic £411 placemént below elevation 575 except for
three boulders in the puddie core area on north abutment and

east of the core wall,

3. 7rred D, Pyle and f« E« Connolly and the rnesident
¥Xogineer were present during tie inspeotion.

llarold wood
HResident sLngineer

H/p
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STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS
SACRARENTO

February 17, 1933

dr. Ho N. Savage, Hydraulic Engineer
City of San Diego
San Diego, California

SUBJECT: EL CAPITAN DAM #8-7

Dear lir. Savage:

The plen of operation and castruction methods proposed
by the contractors for placement of the hydraulic fill materials
in the E1 Capitan Dam, a® set forth in their letter of February
1, copy of which accompanied your letter of February 4, have,
in the 1light of our present rather meager and somewhat limited
informetion relative to the many factors involved, been con-

sidered by this office.

It occurs to me that any comment as to the adequacy of
the proposed plans of operation which might be made at this time
could not be considered conclusive and would, 6f neceseity,
have to pe general comment only subject to such modification and
change as gmiey be deemed necessary during the progress of the work.
Thile it isagolioved that the method submitted to this office by
you at the time applicstion wes filed for approval of the plens
and specifications would yield s more thorough segregation and
better distribution of the various types and clsases of materials
and wouid produce uniformly more satisfactory results with lesser
uncertaeinty, no resson is now knoen why the method proposed will
not, if properiy executed and controlled, yleld a satisfactory fill.

The final test of the adoquacy and sufficiency of eny

method lies in critical observation of the progreseively com-

leted work. The oharabteristics of the materials and their be-

avior, when placed hydraulically, is still en uncertain and un-
known quantity. Suoh factors as the physicel properties of the
materials, the quantity of water used in eluicing, the relative
quantities of available and suitable puddle and flank materials,
the rate of placing, the behavior of the materials when being
pleced and ngtor having been placed, the degree of fill drainage
and the rate of consolidation are all in large part related to
the methods of hendling and plaaing. It 1e conceivable that any
méthod may, of necessity, have to be materiaily modified from
time to time in order to acoomplish the desired results.
Likewise, 1t is conceivable that additional or different sluicing
equipment might be required 40 secure unquestioned, thorough
gradation and proper placement of sll materials and to make oer=-
tain that no hydraulic materials are permitted to go into the dem
without having been properly worked over with sufficient uanti-
ties of water. 1In other words, in our opinion no substantial
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¥r. He N. Savage, Hydraulic Engineer -2~ February 17, 1933

and unquestioned basis for final approval of any detailed con-
struction method now exists and only as the work progresses can
Judgment as to adequacy be had. Furthermore, our Jjurisdiction
does not, as you well appreciate, oxtend to coniractual matters,
the selection or designation of specific construction methods

or the direction of any perticular construction program. Rather
our interests are concerned with safety and on that score are
interested in sll matters which do affect or have a bearing on
safety. It is therefore essential that at all times such methods
of construction be pursued as will produce the desired results,
namely, the building of a safe struoture.

Wholly aside from the details of any particular method
to be used in constructing the hydreulic portions of the dam,
it 18 imperative that at all times as the work progresses such
methods be used =0 that the results obtained will be in accord-
ance with accepted sound engineering practice, in conformity
with the approved plans and specifications and satisfactory in
all respects necessary to assure the construction of a safe dam.

Kindly be assured that we stand at all times ready and
willing to discuss ®with you the many teclumical complexities of
this importmnt work.

Very truly yours,

L o LLY (Signature
Deputy in Charge of Dams

ce~%,.,H.Holmes
G.HoKinlay
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February 25, 1933
From 3 Resident kEngineer
T0 s Hydraulic Zngineer
Subjeot ¢ Ssn Liego Hiver Project, il Capitan reature

State inspection

l, un February 25, 1933 senior Xugineer of iam Inspection
Gerald »oKinlay, visited and inspected tiie work at xl Capitan vam,

2, The inepection wae made of the core trench between co~
ordinates N3316, present end of concrete, and N3275., 9ihis pore
tion of the trenoch as excavated was approved by ur., McKinlay as
being satisfaotory for placement of oonorete.

3¢ The core trench on the north abutment betwesn coordin-
ates 13840, preeént end of concrete, and N3900 was inspeoted.
Mr. McKinlay said this trench should be excavated from eleva~«
tion 572 at H3840 to elevation 592 at K3879, then following
the bottom of the present trenoh at elevation 592 to %39003
thence vertical to elevation to be determined,

4, ¥r, HoKinlay went over the pool with lr, Albert in a
barge and gounded the clay of the puddleé core with a pole. He
expreseed satisfaotion with the rate of deposition of the clay
and wae surpriged at the rapidity of its coneolidation, ¢<he
clay wae at this time up to about elevation 560, The summit
pool was at elevation 566.5. The clay at an elevation 555 was
suffioiently occnsolidated to support the sounding rod whioh
was a "losding stick" 1-1/0 inches diameter and 26 feet long.

larold VWood
Resident Engineer

m/p
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arch 2 ? 1933

¥rom $ Resident Engineer
To ¢ Hydraulio ¥ngineer
Subject 2 San Diego kiver Project, X1 Uapitan Freature

State inepection

l, On March 1, 1933 Deputy State Kngineer tieo., W. Hawley
Senior kEngineer of Lam Inepection Gerald xciinlay, and State
Geologist Chester uarliave, visited and inspected the work at

1 Capitan dan,

2e 1he copy of letter to the contractor, dated march 1,
1933, wvae as requented shown to Mr, llawley., le was ahown the
traoing of the hydraulic fi1ll eeotion showing progiress and un-
eorted material,

3. Upon completion of inspection these men called at the
office of the nesident ingineer and in the presence of L, W,
Albert and the ieeident Xngineer outlined the rgsult of this
inspeotion and requeated certain information,

4, Mr. Hawley asked if the width and elevation of the
pool was being recarded. I explained this data was being re-
ported daily for tixree shifte,

Se¢ Iire Dawley asked what samples had been taken. I
ahowed him pr. Jewett's report of rebruary, 28, 1933 on samples
223 fn 234, I also ehowed him two jars of core material taken
on Pebruary 11, 1933, the next day after hydraulicking be ®
It wag explained to lr. Hawley that at a oonference betwedn
re Jewett, tr, Albert and ths Resident lingineer on ~F¥ebruary
27, 1933 that it was arranged t:mt puddle core ssmplee would
be taken every 10 dayse. Mr, Hawley was shown drawing of
Sampling device. UNre Hawley aeked about percolation tests and
1 exXplained that fr, Jewett was arranging for equipment ¢o0 make

these tests,

6e ur. Hawley asked what provision was oontemplated for
pampling oore for test of consolidation, I exzplained that the
contract and gpecif ications provided for core drill holes and
pipes That I cousidesed it possihle to sample the care at any
depth deeired by oare drill methods of sampling.

%

e

)

7« Mr, Hawley wante samples taken of the beach material and
testes made to determine its clay oontent and friotional resietanoe.

8. Mr, Huwley stated that he cornfiders it eesential that we
*go into mica phases of the mamterial.” Ve may have to pump mica

oontent out or rig up some overflow methed of its dispoeal,

a?' The conorete plmcement into the south ocore wall trench
ooordinate %3290 to 13316 was oommented upon by Mr, Hawiey. He
stated that thie material was segregating.

Harold ¥%ood
mw/p Resident Engineer

a
T
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Uerch 6, 1933

¥r. Edwerd Hyatt, Stete Engineer
401 Pubdblic Torks duilding
Secreamento, Californiaz.

Subject: Sen Diego Eiver Froject, El Cepitan Lem
Contract Construction, ¥ydreulic Fill
Portion, Correspondence.

Deer lir. Hyett:

incloeed ere copies of correspondence between the Hydraulic
Ingineer end H. W, Pohl & T. E. Connolly, Contrectors, El
Cepiton Dam regarding hydraulic f£111 portion of the Lem, es
follows:

Letter to the Lontractor deted Februasry 22, 1933, subject,
"Sen Ciego River Project, Fl Cepiten Feature, Contresct Con-
struction Hydreulic Fillw;

Letter to the Contrqctor deted Februery 25, 1933, subject
*"Sen Diego fiver Project, El Cepitan Festure, Hydrsulic Fill";

Letter to the Contractor dsted !larch 1, 1933, subject
"Sen Diego River rroject, £l Cepitan Dam Contract Construction
Hydraulic Fill Fortion"; and
Letter from the Contractor deted lNerch %, 1933, subject
*Sen Diego "iver FProject, E1 Capitan Dem Contract Construction
Hydrsulic ¥ill Portion".
Very truly yours,

H. N. Savage,
Rydreulic ingineere.

F/f
zécla. (4)
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DEPMMTKENT OF PUBLIC WORKS
SACRAMENTO

Herch 8, 1933

Nr. H. X. Savege, Eydraulic Engineer
City of Sen Diego
San Diego, Celifornis

UBJECT: EL C4PITAR DAM 478-7

Dear idr. Ssvage:

This will acknowledgs receipt of your letter
of Merch 6, 1933 enclosing copies of correspondence
between you amd H.¥.fohl & T.E.Connolly, Contreactors

at E1l Cepiten Dem.
Very truly yours,

2911 F ;
Deputy in Cherge of Dems

cc-%.1l.Holmes
GeEcKinley
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Kl Capitan lam

April 1, 1933
From t Resident Engineer
To 3 Hydraulic Engineer
3ubjeot 3 San Viego Hiver Project, il Capitan reature

State inspeotion

1l Un ¥aroh 31, 1933, HSenior Zngineer of Dam Inepeotion
terald ¥oKinlay visited and inuspeoted the wark at 1 Capitan

Dame

2+ Mre. ¥cKinlay inapeoted the hydraulic f1ill operations
and ezgrQOled satisfaotion with the oonditions and Eartioul&rly
with the large amount of gravel and large rook on the beaches

and partigularly on the downstream limit of the fill.,

3¢ Mre McKinlay inspected the oore wall trench on the

eouth or left abutment and approved the foundation as exoavated
between ordinates ¥ 3182 and N 3234 exoept for extra dspth re-
quired by the xnesident Engineer between N 3230 and N 3234. The
core wall trench on the north or right abutjsent was .inspeoted.
fhe lowest portion of this excavation north of ordingtee H 3900
wxe at elevation about 622, The foundation between ordinates

% 3900 and ¥ 3910 will be acceptable when excavated to eleva®
tion 598, between ¥ 3910 and X 3920 to elevation 610 and bge

tween N 3920 and I 3930 to elevation 620,

4., A request wae made by Mr, YoXinlay that oertain pipes
be placed in the hydrsuwlic fill for determination of the
hydraulic gradients in the fill. The Resident Sngineer re-
quested that this request be rmde in writing eo there would
be no misunderstandings, This )x, MoXinlay agreed to do. 7his
request is made by the 8tate in aocoordance with Seotion 15 of
Hules and He ulations Governing the Supervision of Lams in
California,

5« Mr, pEoKinlay wae requested to call on the Hydraulio
fngineer,

tarold Wood
Hesident fingineer
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STATE OF CALIFORNI A
DEPARTMENT OF PUBLIC WORKS
SACRAMENTO

april 7, 1933

Er. R. R, Savage, Hydrs=ulic Engineer
City of San Diego

524 F Street

San Uiego, California

SURJECT: EL CAPITAN DaM # 8-7
Dear Kr. Javage:

In order that studies mey be made which will reveal the
hydraulic gradient or line of saturation within the flanks or
stability sections of the sbove named dam, it is requested that
vertical slotted pipes, similar to well casings, be installed at
oertain locations in the beaches.

These pipes should be of four or six inches diameter,
Jetted or driven to the foundation and carried up to the faces
of the dam as the hydraulic fill progreésses. MKeans should be
provided to bail out sand or muck during the driving and from

time to time as it accumul #tes., Some means should 2180 be pro-
vidaed for measuring the elevation of the water table in the pipe.

These pipes ghould be seven in all, and located in two
intersecting lines as follows:

on Lat. N 3620 at Dep. E 4760, 4840, 4920, 5080 and 5140.
Cn Uep. E 4840 st Let 3450 and 2800.

It 18 believed thet the presence of these pipes and the

information which they will make avallable Will be of great valu®
both during and after construction, and that future progress or
rate of construction may be largely influenced by such information.

¥r. McKinlay has already discussed the matter of installing
these pipes with !ir'e Wood and Mr. Albert, and is ready to be of
further jesietsnoce if reguired.

Very truly yours,

co~G.HoKinlay “Deputy in Charge of Dams
Ww.H, HOINOQ
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April 10, 1933

¥rom 1 Heaident kngineer
To t Hydrauliec Engineer
Subject $ San Diego River Projeot, X1 Capitan reature

3tate inspeotion

l, Um April 7, 1933, beputy utate kngineer (Geo. W, Hawley
visited and inspeoted the oonstruction work at £ Capitan vanm,

2+ The Resident lingineer acoompanied kre. Hawley over the
downstream ombnnkmcnt%pointcd out the decomposed granite material
on the rock embankment at about elevation 600.

3¢ Mres Hawley snd the Resident sngineer proceeded over the.
dowynstream embankment to the south abutment amd thence back

northerly over the beach,

4, Mr. Hawley's attention wae directed to the stripping
accomplished on the south abutment, and on the north abutment
below rpoad at elevation 64, m, Hawley oommented favorably
upon the stripping acoomplished,

%, fhe beach had more clay on it than at any previous time,
Thies fact was stated to Mr. Jlawley who siaid we were not getting
sufficient washing of the hydraulio £ill material.

6, !re Hawley arrived on the job with J, B. Lippinoott
and Geo., Elliott,

Hereold wood
Hesident rngineer

2y
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May 6, 1933

From $ Engineer Xred D, Fyle

To t Hydraulio Zngineer

Subject ¢ San Diego Hiver Project, 11 Capitan reature

State inspection

un M¥ay 1, 1933 California Deputy utate ingineer in Charge
of bams Geo. We Hawley and Senior Lngineer of Jam Inspection
terald icKinlay, visited and inspected the work at 1) Capitan ram,

Acconpanied by éngineer ¥red V., Fyle and EKngineer Hydraulic
y1l1l B, %, Albert, they were shown over the top of the upstream
and downstrean rock embankments ami both beaches, ‘their atten~
tion was particularly invited to the quamtity of earthy material
and decomposed granite on the upstream rook embankment and to
the progress made by the contraotor in removing a portion of the
material about 40 feet wide and about 250 feet long along the
upstrgam portion of the upetream rock embankment where the first
about 200 feet had been put in fair condition for receiving
gddi tional rock by soarifying and waehing with monitorsj

Also to the next section of about 40 feet where, after
scarifying, the monitars had removed the material that had been
loosened ﬁy gcarifying and the parallel ridges north and south
showing thg depth of scarifying, which indicated that the earthy
material and deoomposed granite could not be eoonomically re~
moved by the monitors alone,

Heither )Mr. iiawley nor Mr, lcKinlay would commit himself
as to what might be a eatiesfactory removal of the earthy mater=-
ial gnd decomposed granite from the rock embankment.

The observation Wells to bs installed in the hydraulic fill
portion of the dam were discussed with them and ¥r. lNcKinlay
stated that the well looated farthest north, wéest of the puddle
core, might well be moved south so that the bottom of it would
be near the origiual river bed levele.

¥r. Hawley advised that he desired copies of all gradation
and other teets of hydraulic £ill materisl sent to him and to
uTe MoKinlay, He also desired to know what progress was being
mgde on the frictional resistance teets that he had discussed
with nesident kngineer Marold ¥ood on ¥areh 1, &s reported by
Mre Wood on uurgh 2, 1933, He was advised that no frictioml
resistance tests were bel contemplateds lMe expressed the

desire to imve the tests L

¥red ¥, Pyle
¥op/p Ingineer
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- ¥ay 10, 1933 e
¥rom 3+ Resident =rngineer
To ¢ Hydraulic Engineer
Subject t San Diego Hiver Project, El Capitan Feature

State inepeotion March 1 to xay 9, 1933

l. <The State engineers inspeoted X1 Capitan dam and in-
epected particularly work on dates as followss .

Date nginger Sork inspeoted

#arch 1, 1933 Geo. ¥, Hawleys Gerald MoKinlsy Hydraulic £111 and
oore wall oonorete

9 14 * Gerald roKinlay Hydraulic fill and
outoff trenah
" 24 ° W, H, Holmes Rydraulio £i1l1 and

rock embankment.
¥ade no coument,

R * S Gerald HoKinlay Hydraulic £111 and
cutoff trenche
April 6 * Gerald RcKinlay General, no oomments
made. )
. | S Geo. W, Hawley Pownetream rock em=»
- bankment,hydraulie

£111 and stripping
of abutments
lay A ” Geos v, Hawleyj Gerald HoKinlay Hydraulioc £111l end
rook embankmente
. 9 ¢ tGerald McHinlay Cutoff trench

2. The downatream rook @uwbsnkment placemént above elevation
600 was begun warch 20, 1933 On Earch 22, 1933 a letter was
gddreseed to the contraotor, subject: 'Roofc embankment, removal
of egrth and disintegrated granite” and the contractor was directed
that thg earthy material and deocomposed rock be removed from the
surfaog of the dumped roqk.

un Margh 30, 1933 a letter was addressed to the oontraotor
suhj eot: "Tock ubnnl'tmnt, removal of earth and decomposed granite.”
Thie letter directed that the oontraotor re:ove and rebuild at his
own expense portions of the rock embankiént above glevation about
600+ Plagement of rook continued until 11330 A.#, April 10, 1933,
at whioh time the contraotor stopped worke Un April 27, May 6,

and 8, 1933 the contractor again placed rook on the downstrea® rock
exbankment above elevation 600 On May 9, 1933 the following
letter signed by the Hesident ingineer wad delivered to the oon~

traotor,
“You are heredby notified to place no rogk on the

downstream rock embankment above glevation 600.*

3+ In my knowledge no state engineer saw the top of the rgok
epbankment about oloneion 600 between March 14 and 31, 1933, during
part of which time reok placement wad gokg on,

Harold Wwood
m/p Residmt :up glueey
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Sacramento

Hay 10, 1933

¥y, He Y. Savage, Zngineer in Charge
City of San Diego

524 F Street

San Diego, California

Subjeots El Capitan Dam §8«7

Dear Sir:

This simply to conform request previously made of your
field engineers, wore particularly that made of Jir, Pyle
during my recent trip to the Ll Capitan Dam, that the resulte
of field observations of the embankment materials of the dam,
including the laboratory analyseés of the speoimens obtained
from the dan, be smde available to this offioe upon obtainmgnt
of the rooul%n by yourselfe. The data referred to are in
general those obtained from observations and analysee of the
puddie materials, including speoifio weight determinations,
void content of the materials, sieve analysie, penetration
and rates of oonsolidation or eolidification, It is likewise
desirable that the results of analyses of the flank materials
whieh have to do with epecifio weight, void oontent, mgohanical
analysis, friotional resistanoce and all pertinent data par-
taining to the water table in the flanks of the dam should dbe
eent thie office, A copy of these data ahould be sent the

Los Angeles offige,

Your early agquiesoence in this raquest will be greatly
appreoiated,

Very truly yours,

Geo, ¥, Hawley
Deputy in charge of danms
co=¥,H.Holmes
O+.XoKinlay

AVE
He ¥. Savage 5/13/33
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Division of Water i‘esources Edward Hyatt, State ingineer
803 Californis State bBuilding Chief of Division

Los “ngeles

STATE OF CALIFORNI A
DEPARTMENT OF PUBLIC WORKS
SACRAMENTO
Nay 16, 1923

Hon. John !, Forward, kayor
City of Jan Liego

City Hall

San LUiego, California

Honorable .ir:

On Saturday, Kay 13th, I stated before an in-
formal meeting of the Lity Louncil of San Diego, held
in your office, that in ay opinion E1l Capitan Dam as
constructed to date is a safe engineering structure.

I am pleased to reiterate this statement in writing.

I further stated at that meeting that I wae
not sure the ~tate Engineer would spyrove removal of
portions of the downstresm rock emb=nkment at this
time, giving as my reason that the material in guestion,
at the 600 foot elevation, lies below the summit pool
elevation at 616 feet, and that the Lte ch slopes from
this level to the top of the downstreem embankment,
elevation 654. In making this ststement, I was
guided by the fact thnt materials in the downstresm
rock embankment are supporting the beach, which in
turn forms a part of the stabllity section to resist
the pressure of the =iready placed puddle core and
the water in the summit pool. It cannot definitely be
stated that = distinct hazard will be created by the
removal of this rock, but rether that a lessening of
safety might possibly result to the struoture, which to
the present time has been pronounced entirely safe by amany
eminently qualified engineers who have visited the drm.

buring the time the rock materi=ls in juestion
have been in place in the dsm they hsve acjuired which
might we termed a “seasoning” due to readjustments in
their positios under the loads of the portions of the d-m
above, and to remove such materis=ls prob:bly would destroy
to a large exient the integrity which the structure as a
whole h=8 attained by virtue of this settlement or
rgessoning" effect.

While the State Zngineer might not oppose the
removal of a portion of these materinls, it is certain
that any proposal to make changes which might interfere
with the safety of the dam would reguire his approval
which could only be gained by making formal application
for permission to make said changes.

Respectfully yours,
(3g) Oerald licKinlay

oMK : IR Senior éngineer Dam Inspections
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Mey 18, 1933

Yr. Edward Hyestt, State Engineer
401 Pubiic Torks Bullding
Sacremenito, Celifornia.

Subject: Sen Diego River ¥roject,
Fl Capit en Festure, core wall
grouting

Dear lr. Hyett:

Owing to the small emount of grout being teaken
by the grout holes under the concrete core wall up
along the ebutments of i1 Capiten regervoir dem,
ané the decrease of hydrostatic heed on areas to
be grouted as the dam heightens, 1t 1s deemed proper
to increase the spscing of the grout holes from
five feet to eight feot, unless edvice to the con-
trary is received from your office.

Very truly yours,

He N. Savege,
Bydraulic Engineser.

HNS/p
cc Ur. Gerald lcKinley, Senior Fngineer of
Dem Inspection
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STATE OF CALIFORNIA 2248 |
DEPARTMENT OF FUPLIC WORKS
SACRAMENTO

June 10, 1933

Yr. H. N. Savage, Hydresulic Zngineer
City of San Diego

S24 F Street
San Diego, Californis.

SUBJECT: EL CAPIT#N DAK #£#8~7
Dear iir. Ssvage:

Responsive to your reguest of Usy 18, reletive to
core wall grouting Ll Capiten Dam, this will suthorize
your proposed increase in spacing of grout holes in the
cut-off trench in the right sbutment of the dem from S feet
to 8 feet. In the left abutment it 18 bLelieved adviszble
to continue the § foot spacing of grout holes well beyond
the zone in which the outlet tunnel is loceted. In other
words, the 5 ft. spacing should be continued to et least
coordinste N 3200 at which coordinate the change in spacing
of the holes from 5 feet to 8 feet will be setisfectory to

this office.
Very truly yours,

. X zignsture
Deputy in Charge of Dams

ce-¥W.B.Holmesz
G.HcKinlay
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Kl Capitan bam
July 13, 1933
From ¢ Reaident UIngineer
To i Hydraulic Engineer
Subject 3 San Diego River Project, Z1 Capitan Feature

3tate inspection

i, Un July 12, 1933, &Senior Engineer of Vam Inspeotion
Gerald cKinlay visited and inspected the work at &1 Capitan
Dinm o -

2. He inepected the cutoff trench from the north end of
the concrete at ordinate i 3979 to the north end of the trench
at % 4015, Thie portion of the foundation when oleaned up was
stated by him to be satisfactory far the plaoement of concrete.

3. Inspection was made by Mr, lcKinlay in the outlet
tunnel and 1 was ‘requested to secure measurensnte of the water
flowe in the north wall located about 9+80, 7+70 and 9+00,

4, The stripping being done on the south abutment was
pointed out and commented upon favoradly. Thie work was not
oomplgted at this tine,

5 The formation within the spillway excavation was
examined and a request was made that the outoff under the
floor near spillway station 5+10 be extended southerly to
interecction with the cutoff under the crest struoture.

6. ur. Hokinlay requested information on the beaoh
material shear tests. I told him that samples had been taken
but just what tests had been made 1 did not know. 1 referred

him to the Hydraulic “ngineer,

7. Mr, oKinlay inspeoted the top of the downstream
rock embanknent aé washed preparatory to plaoement of rook
1ift above, Thie was commented upon favorably and was said

to be very good.

liarold ¥ood
Resident Sngineer
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August 10, 1933

¥rom ¢t Repident isngineer
To ! Hydraulic ¥ngineer
Subject 3 San Diego mniver Project, £1 Lapitan ¥eature

State inspeotion

le OUn August 9, 1933, Leputy State Zngineer teo, W,
lawley, and Jenior #ngineer of ram Inepection terald MoKinlay
visited and inspeoted the work at £l Capitan vam, 7They were
accompanied on this inspection by Enginesr rred D. Pyle,
Ingineer Hydrawlic Fill v, ¥, Albert and nesident sngineer
Harold ¥ood,.

2¢ At 2 P.M. the party drove to the south end of the
downstream rook embankment, 1inspection was made of the beach
the south abutment and cutoff trench from N 3120, south end
of concrete to N 3060, Air, NoKinlay said this trench was
ready to concrete, This statement was made before U, C,
Steves and the nesident sngineer, and the nesident ongineer
asked kr, Steves if he heard what MoKinlay said. He replied
that he had heard, 1 told him it was acceptable to me proe
vided it was washed out before concrete was placed.,

3. Inspection was made of the outlet tower, and tunnel
and upstream embanksgnt hydraulic operations and spillway
exoavation,

4, Mr, Hawley remarked that the work looked to be
*in good shape”, He said he would be glad to discuss method
of building dax above present elevation if the data was
ready to be presented., ir, Pyle made an appointment to
meet in Mr. Savage's office at 830 A.M. Auguet 10, 1933,

Harold Wood
Hesident sngineer

wi/p
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Augult 24. 1933
¥rom s Hesident Zngineer
To s Hydraulic %ngineer
Subjeot ¢ San Diego Hiver Project, Il Caepitan ¥Neature

State inspeotion of dax foundation

l. Un August 24, 1933, Gerald MoKinlay, venior Zmginegr
of Vam Inapection, utate Department of rublic Works, visited
the E1 Capitan damaite, gravel plant, quarry and inspeoted
the concrete toe wails, drains, core wall exocavation and loca=
tion of outlet tunnel plug.

2¢ lre HoKinlay expressed satinfaotion with the quality
of rock being placed in the emdankment,

3o ire. MoKinlay explained that he was not satiunfied with
the stripping under the rook embankmeént area upstream from the
puddle core area on the south abutment below elevation 575,

He explained that Chester lurliave, otate teologist, was not
satisfied with the red colored decomposed granite as a founda-
tion for the rook. I explained that this excavation was not
completed as yet as soms hand work was contemplated., I told
him the reddieh oolored moil would be removed.

4, There was no opinion expressed relative to possidle
depth of care trench, only the statement that there was no
rt of the work thus far in whioh the State was more vitally

interested than the core walle.

Harold Vood
Resident Xngineer

i/
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August 25, 1933

"

From t Resident zZngineer
10 $ Hydraulic =ngineer
Judb jeot ¢t 3an Diego River Project, El Capitan Feature

State inspection

l. un August 23, 1933 California Jtate Genior zngineer
of Yam Inspection Gerald McKinlay, called at the office of
the nesident &ngineer at X1 Capitan Vam and there, in the
presence of Mydraulic #1ll Sngineer U, W, Albert and the
Hesident “ngineer liarold %ood, made suggestions for comple~
tion of 5l Capitan vYam above elevation 700. |

Q¢ Jkre loKinlay suggests elimination of berms at eleva-
tions 700 and 790 and extending the upstream slope to ordinate
i£ 9020 at elevation 770 and the downstream slope to ordinate
£4980 at elevation 770. He suggests a 1l0=foot, measured
horizontally, thicknees of rock on both upstrean and downstream
slopes above elevation 700.

l{e suggeste building the dam above 700 by the semi-
hydrauwlic fill method by dieposition of £ill material in
S=foot 1ifts and end waehing as these 5=foot 1ifts are proe
gressed aoross the dam,

¥r. ¥cKinlay was told by the nesident ~ngineer he had
better bring these suggestions thru the proper channels teo
the Hydraulic zngineer.,

3. An inspection of the dam and spillway was made in
company with ure. Albert and ur, Wood.

4, Upon completion of the inspeotion lr, “oKinlay come
mented that he was satisfied with the work and wae well
pleased with the puddle core material.

5. Mr. MoXinlay left the City's oamp and stated he was
to confer with the contraotore.

Harold ¥ood
Resident Angineer

H%/P
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vctober 23, 1933

¥rom 3 Resident Sngineer
To : Hydraulic Engineer
Subject ¢ San Diego River I'roject, E1l Capitan reature

State inspection

l. 0Un October 6, 1933 Leputy State Lngineer George w,
Hawley and Senior Sngineer of Dam Inspection verald MoKinlay
visited Xl Capitan dam and sat in on a oonference between
Hydraulic Engineer, »red D, Pyle, Louls C. Hill, J. Y.
Jewett, D, ¥, Albert and the keeident sngineer,

2, Ir. Hawley nicely summed up his position by stating:

(1) Additional clay should be brought in to
build up the puddle core, and

(2) A safe 6truoture had been built thus far,

3. Cooperation on the part of MNr, liawley was very notice-
able during thie conference.

Harold wood
nesident sngineer

W/t
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S80 104 VL=SC SACRARENTO CALIF 26 1202P
H ¥ SAVAGE=
AYDRAULIC RNGINEER CITY OF SANDIEGO 524 ¥ ST SANDIEGO
CALIF=
1933 0CT 26 PM 12 26
¥OLLOWING TELBGRAM RECEIVED QUOTE ENGINEER SAVAGE ADVISED YOUR
OFFICE HAS FORBIDDEN ¥E TO USE PART & ELCAPITAN SPILLWAY
BXCAVATION AS A HOG BOX UNLB6S SURROUNDED BY CONCRETE 8TOP 1
THAT IS 30 PLEASE ADVISE AXD HAVE A REPRESENTATIVE HERE AS S00E
A8 POSSIBLE STOP UNTIL YESTERDAY I HAD OUTLINMED RY PLAIS T0 50
OHE AND WOULD LIKZ 70 HAVE REASON FOR DENVYING ME USE OF THIS
STRUCTURE AND A CHANCE TO EXPLAIN TO ME ON THE GROUFRD H W ROHL
T E CONNOLLY UNQUQTE WE REPLIED AS FOLLOWS QUOTE HYATT AWAY
YROM OFFICE STOP YOUR TELEGHNAN MAS HEEN HEIFERRED LODANGELES
OFFICE FOR MCKINLAYS AITENT ION=
8 A HART.

POSTAL THELEGRAPH
8151 23=B LOSANGELES CALIF 26 500P 1933 ocT P 5 05

H B SAVAORs
524 ¥ ST SAUDIEGO CALIVe

WILL ARRIVE RLCAPITAN DaM FIRDAY MORNING I¥ CONVENIENT WOULD
APYRACIATR MEETI!'G YOU THERBs
G MOKINLAY.
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November 18, 1933

From t Reasident Engineer
To ¢ Hydraulio &Sngineer
Subject i San Diego River Project, Fl Capitan reature

State innpection

l, o0n November 13, 1933 Deputy State Engineer lieorge ¥,
Hawley and HSenior Zngineer of lam Inspection Gerald ucKinlay
visited and inspected the work at il Capitan dam, Mr. Hawley
participated in conference with the Hydraulio Xngineer H, N.
savage, Sngineer ¥red . Pyle, Hydraulic rill Zngineer u. W,
Albert, Uonsulting Geologist J., P. Buwalda and City'e Special
Counsel i, &, Losgrove.

2¢ After the above conference ir, Hawley and Nr. oKinlay
stopped at the office of the nesident ingineer, and in the
presence of U, W, Albert kr, Hawlay was asked %y the sesident
kngineer what were the decisions reaohed relative to the three
things which it wae his underetanding the state's “ngingeres
were principally interested in. Ttheee were:

(1) Importation of clay for upbuilding the
puddle core of the dam,

(2) The profile of the dam above elevation
700,

(3) The cutoff trench aoross the spillway
channgl opposite Station 5+10,.

3« Mre Hawley said the matter of importation of olay was
up to the contractor mnd he was assuming that olay would be
imported to accomplish the upbuilding of the puddle core vefore
any other hydraulic placerent of material would be undertaken,
The Hesident tngineer told ¥r, Hawley letters to accomplish
this had been eent the oontractor.

Mr. Hawley said the matter of the profile of the dam ubove
elevation 700 was not definitely decided but that MNr, Savage
wae to submit drawinge.

lr., Hawley said the cutoff trench acroee the spillway
channel opposite Station 5410 wae not disoussed. I told him
lre. M¥oKinlay would be advieed when this cutoff trench was ready
for his inspeotion,

4, M¥r., Hawley and Mr, FoKinlay left for Los Angelege.

Barold wood
w/p Hesident Engineer
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From s Reeident Engineer

%o ¢ Bydraulic Engineer

Subject : S5an Diego Hiver Projeot, Kl Capitan reature

State inspection and conference

l, Un December 7, 1933 Leputy State iZngineer Geo. W.
Hawley, State's Consulting Engineer Fred C. Herrwann and >tate
Senior Zngineer of Vam Inapection Gerald leKinlay visited and
inspeoted £1 Capitan Vam. They arrived at 1 r.Nn,

2. Particular attention was paid to the puddle core.
Samples were taken and shown to the Jtate's engineers by
Hydraulic ¥1ill sngineer L4 ¥W. Albert in the presence of ikngineer
¥red D, Fyle, Rel.CoAgent J. H. Hoper, Contractor T.E.Connolly
and Contractor'e Engineer 2, Alan Howe,

3¢ Later a conference was held at the City's camp at which
there y/ere present: Hydraulic Engineer i, I, Savage, City
Attorney U, l.. Byere, Leputy Uity Attorney H. X, Duniel. Sngineer
¥red D, Pyle, ReFeCoAgent J. ., Roper, lleputy State tngineer
Geo. W, Hawley, State Consulting sngineer Fred C. Herrmann
Senior kEngineer of Lam Inspection terald mMecKinlay, Hydraulic
#111 Engineer V, ¥, Albert and Hesident Sngineer larold Wood,

4, The Hydraulic éngineer's letters to ths contractor Se63
and 8-70 werg resd at the oonference. tontraot specifications
paragraph 53 wae also read., Urawings ¥Wl=481 and 483 showing topo-
graphy of the puddle core on Lotober 25, 1933 and yeoember 5,

1933 respeotively were reviewed.

5. Messre. Hawley and Hesrmann suggested samples of puddle
oore be taken on l10-foot squares and additional soundings be
taken to locate the limits of sand lenses. lr. Hawley said
*If lenees intersect or continuity of unsatisfaotory material
exists, the btate's engineers want to know it.*

6. A oonference was decided upon at a later date after
suff4 oient samples had been eecured to determine extent and
analyees of unsatiefactory material and after drawings showing

this had been prepared,

7« The Hydraulic Znginger endeavored to have the City's
Consulting sngineer Louis U., Hill present at the oonference on
Deoeusber 7, 1933 but i're Hill was unable to attend as he had to
g0 to Yortland,

Harold wood
m/p Hesident 2ngineer
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December 23, 1933

¥r. Bdward Hyatt, State Engineer
401 Public orks Building
Sacramento, Celifornia.

Subject: San Liego River FProject, £l Cepitan Lem
Top Fortion, Cross Section, Hodification.

Pear ir. Hyatt:

It is my understanding that the construotion of the top
portion of the El Capitan dam with rolled fill material and
method 13 not approved of.

It 1s my further understanding that the completion of the
top portion of the E£1 Capitan dam with impervious puddle cors
i 8 deemed essential.

It {8 seen that difficulty may be experienced by the
Contractor in properly consiructing the top portion of the
El Capitan dem with impervious puddle core material on the
cross section shown on the oontract drawings.

It 15 my uwiderstanding that conference was initiasted by
State Insgpector (Gerald MoKinlay with City's Resident ingineer
Harold Wood meking for the thickening of the upstream portion
of the top seventy feet of the E1 Capiten dam,

4 endeavor has besn made to develop a minimum increased
cross section which {8 assumed may mest with your apgroval
and is shown on Drawing WD-485, "El Capitan Reservoir Feature,
Hydraulic Fill and Rock Embmnkment Dam, Modified gross Seotion
o¥ Top® enclossd. The design of the seotion on tHe contract
drewing is shown in full black lines and a contemplated modi-
fication 18 shown in red dashed lines.

The Contractor's recent experienoe in endeavoring to ad-
Vange the lagging impervious cor® section of the hydraulic filil
material due somewhat to the shortened reacheés of the beaches
is an incentive for the adoption of a thickened cross section
of the top of the dams as shown on the attached drawing.

The Contractor has advanced both rock embankments up to
Elevation 700 and if the upstream portion of the dam is to be
thiokened it is {mportent that a conolusion be reached at the
earliest date practicable in your office and this office ad-
vised by telegram of your conclusions in order that the approval
of the City of San Djego's Mayor and Councilmen may be invited
to sathorize the modification and expedite the Contractor's
worke.

Very truly yours,
H. N. Savage,

HNS /T Hydraulic Engineer.
Enel. WD-4856
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STATE OF CALIFORNIA
DEPARTHENT OF FUBLIC WORHKS
S ACR AMENTO

December 29, 1933

Mr. H. N. Savage, Hydraulic Engineer
City of San Diego
524 F Street
San Diego, California

SUBJECT: EL CAPITAN DAM 48-7
Dear hr. Savage:

Enolosed herewith is an ORDiz:R AUTHORIZING
REVISION OF PLANS AND SPECIFICATIONS for the El
Capitan Dam, which revisions wero requested in your
letter of December 23, 1933.

Very truly yours,

Deputy in Charge of Dams

Enel.
co~¥.H.Holmes
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Form 10A
STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS
DIVISION OF WATER RESOURCES
401 PUBLIC WORKS BUILDING
S ACR AMENTO

ORDER AUTHORIZING REVISION OF PLANS AND SPECIFICATIONS

Application No. 8-7

Neme of Dam - El Capitan

Stream or Legal - San Diego River

Subdivision - NE-1/4 Secs 7, T« 15 S., R« & E., SBB&Y
County - San Diego

TO: ¥r. H. N. Savage, Hydraulic Engineer
City of San Diego
524 F Street
Sen Diego, Celifornia

WHEREAS, the application of City of San Diego was filed
with the State Engineer on November 21, 1931 for the approval
of plans and specificationa for construction of the above dam;
whereas, the said plans end specifications were approved on
December 7, 1931 by the State ingineer; and whereas, application
has been made by H. N. Savege on December 23, 1333 for revision
of sald plans and specifications; that said spplication has been
considered by the State Ingineer and finds that a proper margin
of safety will not be sacrificed by the adoption of such revision.

Now, therefore, you are hereby authorized to revise said
Plans and specifications as follows:

The section of the dam from elevation 700 to the crest
to be changed in accordance with Lrawing No. #[-485, which draw-
ing accompanied letter from lMr. H. N. Savage dated Lecember 23,
1933. ‘

WITNESS my hend and the seal

of tho Lepartment of Public Works
(SEAL) of the State of Califormia this

29th day of December, 1933.

_ . BDEARD HYAIT (Signeture) _ .
Reg. EDWARD HYATT, STATE ENGINEER
CO-W-H-HO].N.B
G. HeKinlay
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January 2, 1934

Nr. Edward Hyatt, State Engineer
401 Public Vorks Building
Sacramento, California.

Sabject: San Diego River Project, El Capiten
Dam Feature, Top Portion, orose
section modification.

Dear ir. Hyatt:

In accordance with my letter dated December 23, 1933
submititng print of draswing WD-4885 showing modification
of the cross section of the top portion of the El Capitan
reservoir dam; and your telegram dated December 28, 1933
approving same, there are submitted herewith for your
official approval two tracings of Drewing WrL-48S5.

Very truly yours,

H. N. Savage,
Hydraulic fngineer.

FOP/L
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¥rom 3 Resident Xngineer
To 3 Hydraulio Engineer
Subject : San Diego Hiver Project, El Capitan leature

State inspection

l, On December 19, 1934, Deputy Gtate Engineer Geo, ¥,
Hawley, State's Consulting &ngineer rFred C., Herrmann and <enior
Engineer of Vam Inspection werald cKinlay visited and inspected
the work at X1 Capitan Dam,

2¢ lr, MoKinlay and the Hesident &Sngineer Harold ¥ood ine
spected the cutoff trench N 4088 and Y 4168 bottom elevation 706.
¥r. ¥oKinlay said this was satisfactory to concrete.

3o After inspection at the puddle core in company with City's
Consultant Louis U, Hill, the iHydraulic fngineer, ZXZngineer rred U,
Pyle, Hydraulic ¥ill Sngineer Y, ¥, Albert and sieaident Sngineer
Harold Wood, a conference was held at the City's engineer head-
quarters, At this conference Fred C, Herrmann said that “evidsnce
shiow® sand in puddle core.,” MXr. Hawley oonourred in this and said
"Evidenoe sufficient s0o far as State is concerned,"

4, The Otate's engineers atayed at the City's guest house
over night,

5¢ At 8330 Asl, the State's englneers, L. C. Hill, »red D,
Pyle, Do Wo Albert and Harcld Wood met at the oontraotor‘'s offioe
with T, Es Connolly and E, Alén nioWe, +hey were shown charts and
diagrazs of the puddle oore showing conditionas according to the
oontractor., Mr, Connolly and lr, Rowe outlined methods for re-
moval of sand from the puddle oore.

6. The oonference was resufied at the City's engineer head~
quarters, The lHydraulic Engineer showed iir, Hawley and Mr, Herrmann
drawing WD=489 showing section proposed for top of dam elevation
700 to 770. #¥nis was tentatively anmd informally approved by ur,
Hawley and iy, Herrmanne Lopiees of the drawing are to be sent to
Mr. Hawley and State £ngineer sdward liyatt for formal approval.

7. Mre Hawley in summerising the situation as he was about

to leave, said he "is oonvinoed of neoessity for oorreotions to

uddle oare. That any remedial measures used by the oontraotor
go remove the sand from the puddle core will be triale only.*

8¢ The Hydraulic Engineer stated he had given permission
verbally to the oontraotor to try to remove the sand by use of
dragline machines operating olamshell buokets, o thie L. Cs Hill
said "no objeotion to oontragtor trying to remove sand strata from
uddle oare by means of olamshell buoket.* "Results of theess

gfrorta to be decided by soundingse.”

draulic ¥ngineer requesnted samples of puddle oore
90 Th'g?{foot intervals north of ¥ 340C along the axis and

:: 225;:¢:tlpart up and downstireau,
Harold “00d,
ilesident bnsin..r

av/p
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From t Engineer Fred D, Pyle
To 3 Hydraulic Sngineer
Subject 3§ Jan Diego siver Project, x1 Gapitan Feature,

lnepection

Deputy State sngineer George #, lawley and Aseietant Leputy
State sngineer ¥, H. Holmes called at tho office this morning
about 8:30. Mr. Hawley advised that in the future we were to
contact »r. lolmes for inepection work in connection with the
construotion of the £l Capitan bunm,

Un reviewing the status of the work and learning that the
Contraotor had removed oonsiderabdble material from the puddle oore
between XN 3200 and N 3750, and that he was expecting to coanmence
washing the material back into the summit pool, 4r. Hawley ex-
pressed a desire to vieit the vork.

1 met ¥r. Hawley and Mr, Holmes at the City'e Hesident
ingineers' Camp shortly after 10 A.M¥s and with them and the
neaident Xngineer went to the east embankment of the dam whgre
Hydraulic ¥ill Sngineer ., ¥, Albert and orew were taking eamples
of the puiddle core absut X 3500,

The Contractor had commenoed about 9 A.¥. to wash the matere
ial from the gouth end of the west beach and was wmaking rapid
progress, using one of the regular monitors for that purpose.

Coutractor Te. Lo Connolly and Xngineer X, Alan snowe were
on the monitor barge when we arrived and shortly came over to
the beach wiere we werea, ami there was a general disoussion of

accompaishings.

The two draglines and the slack 1ine had been removed. Mre
connolly stated before the group that he had not asked for appro-
val of the puddle core ae he realiszed tiat there was oonsiderable
eand atill in it, and that he was washing back the material from
the weet beach into the pool before it would dry and bake so that
it would be difficult to handle.

Mr, Connolly stated that he intended to place a dragline on
the top of the upetream rook embankment elevation about 700 and
operate a dragline buoket on a slaok line to again remove material
from the puddle core., Fhis material would be depoeited on the upstre:
beach inside of the upetream rock embankment from where he intend-
ed to wash the fine material baok into the puddle oore and leave
the courser mmteriale on the beach. !He expeoted to raise the
water considerably when this work wae undertaken,

¥re Connolly eaid that by having the slack line and opera-
ting equipment at a higher elevation he would be able to control
the location and the depth of cutting to better advantage than
he ogpuld when the equipment was on the beaohes,
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ixamination of the records of samples taken by uxr. Albert
indicated that considerable sand had been removed from various
portions of the puddle core but that not sufficient had been
ranoved to prove the method feasible,

The mgthiod was deficient in ability to reach all parts of
thes puddle core as there was a tendency for the dragline to
cut shallow near the eaet side of the pudidle core and deep on
the west side, There was aleo a tendency for the west beach to
sl ide into the pool. The overloading of the bheaches with the
material removed from the pool was also a disadvantage,

with Mr. Connolly's statement as to the condition of the
Puddle oore, his reasons for washing the material from the weet
beach and hie plans to furtker remove material from the puddle
care, it was not thought necessary to issue any stop order or
inestruotions.

oundings will be taken soon where the material has been
washed back into thg puddle core from the beaches to determine
if there has been a restratification of the sand.

The remainder of the work is proceeding rather elowly, but
satisfactorily.

The excavation for the east end of the spilliwvay is nearing

completion and the last portion of the west end of the ogee
seotion has been poured within about 6 feet of the crest.

¥red U, Pyle
Enginesr

¥DP/?
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January 15, 1934

From t Resident Engineer
To ¢ lydraulic kngineer
Subject t$ San Diego river Project, L1 Capitan reature

State inspection

le Un January 12, 1934 Deputy State Engincer Geo., w. Hawley

and Assaistant Leputy 3{ate Zngineer Ve H. Holmes visited and in-
spected Tl Capitan Dam in company with Engineer rred L. Pyle,

gydﬁaulic #111 Engineer U, U, Albert and itesident snginger 4arold
ood,

2 ur, Eawley stated that in the future ur, Holmes would
take Gerald fcKinlay's place as Gtate lnspeotor,

3« <The contractor had coumenced about 9 A.u. to wash the
material previously exocavated by slack line from the puddle gore
from the downstream beaoh baok into the puddle core.

4, Contraotor T. &, Connolly and Zngineer £, Alan :Howe
were both on the dam and there was & general disocussion of
acoomplishingse Mre. Connolly stated before the group that he
had not asked for approval of the puddle core as he realiized
that there was considerable sand still in it, and that he wae
washing back the material from the west beach before it had
time to dry out so it would be diffiocult to handle., Mr. Connolly
stated he intended to place a dragline on top of the upstream
rook embankment about e¢levation 700 and operate a slaok line
bucket and excavate the puddle core sand strata. fThe excavated
material would be deposited on the upsStream be&oh, ur, Connolly
gsaid that by having the slack line and operating equipment at
a higher elevation he would be able to control the location and
the depth of excavation within the puddle core to better advane
tage than he could when the equipment was on the beach,

5« The State's #ngineere examined the cros® eections of
the pudgle core and crogs sections showing work aooomplished
by first attgmpt at excavation with elack line between N 3200

and ¥ 3550,

6. The State's Sngineers examined the excavation in the
north abutment for the oore wall and the core wall as built to
N 4160 7They aleo examined the foundation and outoff trench
for the crest utation 0400 to 0+48 and both expressed satisfac~
tion with the foundation as exoavated which was moetly in solid
rooke

7 The btate's Engineers arrived about 10 A.M. and left
:.-bout 1l po}-f.

Hiarold Woed
m/p Resident &4ngineer



4/20/34

copy /1 290

STATE OF CALIFORNI A
DEPARTMUENT OF PUBLIC WORKS
SACE AMENTO

January 18, 1934

¥r. H. N. Savage, Hydraulic kingineer
City of San Diego
524 F Street
San Diego, California
SUBJECT: EL CAPITAN DAM j8-7

Dear 3ir:

We are returning under separate cover tracing
7D-485 which was approved by this office.

Very truly yours,

E e :
Deputy in Charge of Dams

co~W.H.Holmes
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January 27, 1934

ur. Edward Byatt, State Engineer
401 Public Yorks Building
Sacramento, California.

Subject: San Diego River Project, El Capitan
Feature, Impervious Core Section,
Femoval of Sand Strata.

Dear ir. Hyatt:

3ince sgistent leputy State Englneer #. H. Holmes
inspected ‘the E1 Capitan Reservoir Dam work on January 22,
1934, the Centractor hss continued his operations in re-
moving the sand streta from the puddle core section.

{he Contractor expects to complete the removal of
the sand strate from the impervious puddle core by
January 31, 1934.

It 18 agBumed that the tate will deésire to make a
careful inspection before the Contractor 18 permitted to
again undert«ke the construction of the hydraulic portion
of the dam.

You will be advised by telegram when conditions are
suitable for such inspection.

Very truly yours,

Fred U. Pyle :
Acting Hydraulic Engineer.

FOP/L ‘
cc Asst. Deputy State Engineer

Los Angeles, California
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STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS
SACRAMENTO

January 30, 1954

¥r. i‘red D. Pyle, Acting Bydraulic Engineer
City of 3an Diego

524 F Straet

San bDiego, California

SUBJECT: EL CAPITAN DaM #8-7

Dear 5ir:

This will acknowledge receipt of your letter of
January 27, 1934 stating that 1t 18 expected that the
sand strata in the core will be entirely removed by
Januery 31, 1934, and that you will notify us by
telegram when the conditions are suitable for an
inspection.

This procedure is satisfactory to this office.

We wish to thank you for keeping us informed in
the matter.

Very truly yours,

“Deputy in Charge of By e

ce~V.HeHolmes
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¥rom t$ Resident Zngineer

To t+ Hydraulic Engineer

Sub ject ¢ San Diego :stiver Project, El Capitan seature
State inspeotion

1. Un ¥February 2, 1934 Assistant leputy Gtate :ngineer w.H,
Holmes visited and inspected the work at 51 Capitan Lam, accom=
panied by ingineer ¥red L, Fyle. %They arrived at the office of
the Hesident Zngineer at 11:30 A.M. and after a short conference,
proceeded to the contractor's camp for lunch,

2. At 12145 P.i, a conference was held in the contractor's
office between ¥, i. Holmes, *red D, Pyle, Ve ¥, Albert, Harold
Vood, T, &, Connolly and &, Alan nowe, The resulte of aunalyses
of samples of puddle core material and percolation and consoli-
dation tectawere discussed, Analyses of core materials in other
hydraulic £111 dana were discussed,

3. The above group then went to the top of the downstream
rook embankment where t slack 1line: was removing clay and sand
from the core near X 3650. tonsiderable discuseion followed as
to reeults being accomplished by this wWork: Mmre. L, &, Connolly
stated that the hydraulic fill operations were left to mr, J. C.
Greely who wai said to be experienced in hydraulic fill dam con=
struction, that he had permitted Greely to get his owu magn to
superviee¢ placement of material in the dam, thut on Leoember 4,
Greely had gone to Yuma on the All=Amerioan tanal bidding and
that during Greely's abeenoe the eand Was Washed into the puddlg
core and tUat Creely was responsible f@ the condition,

4. JRegers. Holmes, Albert, Connolly and Howe went in a
boat and took soundings and-namglo- of the puddle core., mre
Holmeg took a gample with him which he said was the sandiesat
sample he obtained, Thie sample later tested in thg City‘'s
laboratory gphowed 80% sand and 39% eilt and olay,

5+ Nr. Holmes was satisfied with the oondition of the
pwddle core exoept at the extreme southeast ocrner where the
clamehell was removing material from the core and had not
completed removal of the high sand content material.

6. 1t was generally agreed by the Uity's engineers that
if the top of the puddle core as now cleaned, oonteined mater~
ial having 40% of silt and olay that a tight dam would reeult.

7« ur, Holmes and Er, Pyle left camp adbout 5 p,u,

Harold ¥Wood
Hesident Xnginger

w/p



From : Resldent Engineer
To ¢ Hydraulic Engineer >

Subject: <San LDiego River Project, Xl Capitan Feature
State Inspection

l. On February 7, 1934 Ceputy State Engineer Geo. V.
Hawley, State Hydraulic ingineer W. H. Holmes, Engineer
Fred D. Pyle, City's Consulting ingineer Louis C. Hill,
Hydraulic Till Zngineer D. W. Albert and Resident Engineer
Harold Wood met in confor=iié at the City's guest house at
¥l Capiten Danm.

2, UNr. Pyle explained that the oontractor had removed
material from the puddle core to a depth which makes the
situation dangerous to go deeper.

3¢ A general discussion was had relative to peroolatian
rates, quantities of seepage, etc. of puddtle core material.
Louls Ce Hill stated that sevaporation would be amut four
times grester than leakage through puddle core material having
40 percent combincd silt and clay.

4. Those present reviewed the plans of the puddle core
showing the analyses of samples taken from the puddle core
foilowing final cleaning work by the contractocr, The per-
certagss of 8ilt and clay as reported dby Mr. J. Y. Jewett
werg checked against the plant of the puddle core as plotted

by 2 93 Pyla.

G D¢ %o albert desoribed the oontraotor'srzroposed
method of building up the puddle core. MNr. Albert said some
signel gystew between cdischarge end of pipes on the dam and
the hog box is imperative.

6. Mr. Pyle asked ir. Hill nbout effect of increased
depth of summit pool by raising the water therein on the
stability of the dam. M-. Hill expl@ain€d thit sanid wet or
dry has about the same ooefficient of friction. The wunit
weight of sand in stability section of the dam, would be
greater ghen wet. This might inorease £0 percent.

7. The grong left to go to the dam where the{ were met
by Contragtor T. &. Connolly. All but the Residant Lngineer
went in the boats and samples of the puddle core were taken
over the length of the same. A. X¥r. Bob Paine, 5an Diego Sun
reported, came out on the downetream bench and was met by the
Resident Engineer who had him taken over the entire job. The
group then had lunch at the contraotor's mess.

2326
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8. After lunch tho group went to inspect borrow pit *C».
Mr. Holmes and Mr. Wood wont to inspect the spillway exsavation
including the cutoff trench under the floor Station 7+10 for
70 feet north to 95 feet north of center line, iirr. Holmes
commented on this as being satisfactory cutoff. Meesrs. Holmes
and Wood inspected the cutoff trench for the core wall from
N 4166 to a point about 45 feet west of ths west end of the
agillway crost. Mr. Holmes was told that tho grout holos under
this section penetrated no boulders.

9. ur. J. B. Lippincott and E., Alan Rowe Joined Hesars.
Hawley, Holmes, Fyle, 4lbart and ¥Wood on the spillway crest
after lunch. At lr. Kowe's request lir. Pyle shoved Mr. J, B.
Lippincott tho rosults of analyses of puddle coro material made
by Hr. Jewett and as plotted in plan by Mr. Pyle. ur. Lippincott
asked about the minimum width of =atisfactory core material and
whan told roplied that ih hie judgmant the existing puddle core
matorial would make a f$iight dam.

10. About 2 P.d. the group assembled at the City's guest
house agsain and were there joined by Hydrsulic Zngineer H. N.

Savage.

11. ¥r. L. C. Hi1l1 stated that the contractor had regoved
materiel from the puddlse core to a depth which makes the asituation
dangerous and that slides of the 3ides are lmuinent.

12, 4r. Savage sald it was his opinion that the puddle
core situstion now macde it safe to go ahead from here up,
¥r. Sgvage then asked Hessrs. Hill, Albert, wWood and Pyle if
a saf'ec dam can be built up on the present puddle gore. The
City's aeangineers were in agroemant that thls oould be done.
Hr. Hawley concurred in the above also.

18. Hr. #2111 read a statement that 1. E. Connelly md
made t0 him and which after writing hs had read back to MNr.
Connolly. This statemont to Mr. Hill was made in the presence
of Nr. Alberte MNr. Hill reads "EXpeots %0 separate some in
hog box. Haterial pumped will leave part on beaches. If pool
does not gain rapidly over beaches then he proposad L0 excavate
the excess from the {oaohos.”

14, Nr. Albert stated it was his opinion that a large
smount but not all of the sand and coarse maberial could b®
removed from the material at the hog box.

15, Mr. Savage then said he would tell the contractor
he might proceed with upbuilding the puddie oore but that
ooares material and sand mmat be deleted from the mmaterial at
the hog box and not allowed to get to the dam, He stated he
did not intend to0 be a party to letting the contractor get
{fnto trouble.
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16. The conference ended. Mr. Savsga, accompanied by
Hessrs. Alhert and Weod, went to the dam and while standing on
the road at clovation 745 on the north abutment and just
upstream from the core wall Hr. Savage told ¥r. Connolly as
follows in the presence of Mesars, Albert and Wood:

"I do not deem it justifliable for me Lo assume for the
City the responsibility for the conditions in the puddle core.
There is no objection to you proceeding to the updbuilding of the
puddle core with fines obtained from borrow pita A, B and/or C
or simllar material by full hydreullc method provided you remove
and waste the goarse materlial et the hog box."

iflerold Vrood
Resident, Ingineer

HY/p
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Fromd B F A
February 13, 1934

¥rom ¢ Resident Zngineer
To : Hydraulio &ngineer
Subject ¢ San Diego siver Project, £1 Capitan is'eature

State inspection

l. Un february 13, 1934 the Assistant beputy State sngineer
We I, Holmee inspected the work at 21 Capitan dam,

2, Mr, Holmes inspected the excavation for and councrete in
the floor of the spillway and also the cutoff trench at Station

741G,

3« <The iesident Lngineer took kr, Holmes in the tLity's oar
to the spillway crest where a view of the hydraulic £i1l opsratiom
was had, %Trucks were hauling material from new borrow pit =K"
located north of the old Henderson ftanchs A dragline was rgmove
ing sand from the upstream beach at ¥ 3590 and the 12 inch pipe
wad disciarging raterial on the upstream beach at N 3620, Mr,
Holmes met and cmfygred with contractor I, £, Connolly and con-
tractor's Engineer 1, Alan fowe at the spillway orest,

4, The tesident mSngineer and )r. Holmes proceeded to the
borrow pit "K" and there examined the borrow pit material and
saw a shovel loading the trucks,

5« ¥rom borrow pit "K* we proceeded to the downstream
beaoh wliere wer were met by #ngineer iydraulic 2411 U,¥_ Albert
who had been making soundings. lr. Albert explained to Mr,
Holme® the accomplishments of the oontraotor on upbuilding the
puddle core since the morning of #ebruary 8 when the work was
begun. Jre. Holmes, ure. Albert and the **esident Ingineer then
went to the upstrean embanmkment and there got data on eettle-
ment of the upstream enbankment which was maximum of 0,02 foot
since the pointe were established on the 700 foot level on

Yebruary 3, 1934,

6, Mr, Holmes summariged his observatiohs by saying it
looke as if the ¢ mtractor was aocoompiishing the upbuilding
of the puddle core, His methods were slow but would produce
gsatisfactory reésults,

llarold ¥ood
Hesident fLngineer

m%/p
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¥rom ¢ Residont Engineer

To t$ Hydraulic ongineer

Jubjeot s Sen Diego River Projeot, &)l Capitan Feature

State inspection and conference

l. uvn March 5, 1934, Leputy State Sngineer Leos We Hawley,
Assistant Deputy otate ingineer ¥, H, Holmea, State Consulting
sngineer ¥red D, Herrmann visited and inspected &1 Capitan nam,

2. A oonference wans held upon their errival at which there
were presgnt in gsddition to the three State's engineers above,
the City's Mydraulio fngineer 4, Y, Savage, sSugineer fred b, Pyle,
Mydreulio #1111 &ngineer U, e Albert, fgsident ongineer HLarold Wood
and Uity attorney U, L. Byeras, At this conference the utate's
engineers were shown graphs, oross sections and data showing pro-
gress made in the upbuilding of the puddle oore ard its relation
to the beaohes,

3o After the oonferenoe the entire group, exoept the
Hydraulic 2ngineer, proceeded to the dam where an inspgotion of
hydraulic operations was uade,

4, Upon completion of the inspeotion, the group returned to
the Uity's camp and went into conferenoce with the Mydraulio =&ngineer
present, Mr, Hawley stated: "The #ituation remains unchanged or
possibly accentuated as regards necetsity of reduoing the depth of
the puddle or to put it the other way around to reduce the width of
the puddle.” Mdr, ~avage had the ~tate's engineers read letters to
the contractor 5=88 dated sebruary 8, 1934 and 5=91 dated sebruary
27, 1934, Mkr, Hawley said that from oonferenos with kr. U, W,
Albert and what we see the oontraotors are losing out both ways,
1.2 the width of the beaches is being reduoced and relation of
elevation of puddle core to beaohes i6 getting no better, A dis-
oussion then followed relative to anewer to question aeked by wr.
Sivage as to maximum permissible water surface to puddle oore as
determined by depth to whioh 6=pound weight settles, ir, Hawley
said he considered adbout 6 feet suffioient for praotioal workinge

Wre ¥o Us Herrmann said 5 feet.

5« A disoussion followed led by Uity Attorney Byers as to what
orders might be given the oontraotor. Mr. Pyle read draft of letter
in whioh it was proposed to 1imit the height of beaches until the

uddle cors had been built up to & definite elevation only about

feet below the beaches. This method of instruoting the oontrace
tor got away from any dictation of where material was to be obe
tained or what kimd of material oould be used.

6. In summing up the situation upon leaving, Mr. Hawley made
the following stateusnt to Mr. Savages

“Something has to be immediately done to minimisze width
of summit pool and narrow the width of impervious care
and inoreass the width of the beaohss.”

Harold wood
m/p Hesident sngineel
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March 22, 1934

From t Resident snginger
‘fo 1 Hydraulic Zngineer
Subject 1 San Diego sniver Project, Kl Capitan reature

State inspeotion

l. un lMareh 19, 1934 Aseietant Deputy otate Lngineer
*e Hs Holmes visited the £1 “apitan dam and attended a oon-
ference with the Hydrauliec #ngineer, City's Uonsulting
Engineer L. C. Hill, Zngineer rred U, Pyle, Engineer Hydraulic
¥111 U, W, Albert, nesident Zngineer Harold wood and KFC Agent
James H, Hoper, At this oonference the conditions in the
puddle core were discuesed,

2, Mr, Holmes, aocompanied by the nesident sngineer,
inspeoted the dam and work at the spillway, oore wall and
the borrow pits,

3. Xr, Holmes inspeoted the cutoff trench as oompleted
to elevation 706 from N 4190 northeasterly to station 5+26
and approved this last remaining reach on the north abutment
as gatisfaotory for plaoement concrete.

4, Mr. Holmes stated upon leaving that the only state~
ment that oould b¢ made relative to his visit, aside from
approval of the portion of the cutoff trenoh, was timt he
visited the job and eat in on the oonference on conditions
in the puddle core and made a general inspeotion., He stated
he would ocall on the Hydraulic #ngineer on xaroh 20 at his

office,

Harold *ood
Resident tngineer

Hv/p



2/1/36
copy/f ] 2¢}n2
il

April 18, 1934

From ; Resident rFngineer
To : Rydraulic Engineer

Subjeot: San Diego River Project, El Capitan Feature
State Inspection

l. On Uaroh 29, 1934 State RHydraulic Ingineer ¥. H.
Holmes visited and inspected the work at El Capiten Dan,

2. Nr. lolmes inspectod and approved the foundation
for the core wall between ordinates N 3037 and N 3060.

3. Mr, Holmes inspected the upstream slope of the
north abutment adjacent to the spillway and the arrangement
of the slope concrete to be placed kere was explained by
the Reasident Engineer. r. Holmes considered this satis-

factory.

4. MNr. Holmee reviewed the location for the oonorete
box to replace the flume on the soutl abutzent. IHe commented
"This seems asatisfactory.”

Se The ooro mixer maohine was being operatsd in the

puddle core near N 3210. It was being operated across the
pool in an up and downstream direction.

Harold Wood
Resident Engineer

HW/p
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June 6, 1934
From : Resident Engineer
To : Hydraulic knglneer

Subject: San Djego River Project, El Capiten [Featurec
State Inspection

1l On June 5, 1934, Hydraulic Epgineer for the State
Department of Publie wWorks, W. H. Holmes, visited and inspected
work at El Capitan Reservoir Dam, Spillway and Spillway Extension.

2. Mr. Holmes reviewed the progress of the puddle core
mixing operaticns as shown on two tracings being made in the
field office. OCne tracing shows the extent of sand lenses and
strata as surveyed M¥arch 1934 and the other tracing showed

rogress of oore mixer from May 28 to June 4, 1934, being done
n accordance with the Hydraulic Engineer's letter 5-108.

d. Mr. Holmes requested that three prints be sent him of
these two dreswings to be used by the State's engineers in as
roview of the puddle core corrective work preparatory to its
being passed upon for safety.

4. He was accompanied over the work by the Hesident Engineer
and inspected and photographed the splllway extension excavation,
spillway side 1lining at east end and the puddle core mixing

operations.

5. Kr. Holmes asked for an estimate of time for completion
of the corrective work being done on the puddle core. The
Resident Engineer told him it was his guess that this work weuld
be completed inten days or on June 15.

6. Mr. Fred D. Pyle, Assistant draulic gnglneor for the
City, was advised by telephone by the esident Engineer of Mr.
Holmes' request for 6 prints referred to above. The two unfin-
ished traoings were delivered to Mr. Fyle in the evening by the

Resident Engineer.

7. MNr. Holmes was furnished the data on Resident Engineer's
letter of May 29, 1934 on the oonstruction of the hydraulic rill, .
and also statement of hydraulic fill placed as follows:

September 1 to Ootober 16, 1933 177,000 cubic yards
November 27 to December S 19,000 " ®
Pebruary 5 to Maroh 21, 1934 75,000 ° L
(9100 gubic yards were deleted)
Total to be placed 372,000 ’
of which puddle core is 112,000 " 9
Harold wood

Resident ingineer
HW/p
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June 9, 193%

Mr, EZdward Hyatt, State Engineer
401 rublio VWorks Building
dagramento, California

Subject: Uan Liego Aiver Project, sl Capitan
Feature, Hydraulio £ill gection
Importation of fines

lLear Mr, Hyatt:

Contractor H. We Rohl and T. E. Lonnolly notifigd
me yesterday that he had purohased three acres of land
at lLakeside, located in the vicinity of Lindo lLake and
nearly adjacent thereto on the north, from where he
expects to obtain and haul material suitable in fipge
for the impervious puddle oore seotion of the &)1 Capitan

Dam

The City took a few samplés from this vioinity
soveral months ago which indicated the presence of over

60 per oent of suitadble fines,

The Contractor has further indicated his polioy
of hauling and stockpiling in hie hog box at the il
Capitan Dam soug 10,000 yards of the to b¢ imported
material in regadiness for plaoing by full hydraulie
method provided the trenoh exoavation proves satisface
tory to the tity's Hydraulio Sugineer and the resulte
found to be safe in the opinion of the utate “ngineer,

Very truly yours,

Ho R, tavage
Hydraulio Enginger

HNS/2
Ge ¥, He Holme®

AN T
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Jung 9, 1934

Jiye Edward liyatt, State Enginear
401 Fublic %works Suilding
Yacramento, California

dubject: Can Diego niver Project, £l Capitan
reature, contract oonstruction

Dear . Hyntt:

Notwithetanding the weaknesses of the rotator mixing
device which Contractor H. %. Hohl and i, 8, Connolly age
- sembled and ha# bean operating in the imperviocus puddle
core section of the hydrsulic fill area of the &1 Capitan
Vam, relatively good progreéss has been made since the
vontractor resumed trenoh excavating &s provided for in

my letter to him dated Muy 12, 1934, 85«108, inviting him
te correot the potential sand stirata cundi%ion.

Provided thsy contractor ocontinues to make about the
same progres® he has during the past week, it is now in-
dicated that he may finish the excavation of both trenches
sometime the last of next week.

There now rezaina less than 500 feet of trench exca=

vation to be accomplished and he has been averaging upe
wards of 70 feet a day, and 1s working the machine three
shifts, or ®mo much thexeof as is possidble fncident to the

deluys while repairs are béing made,

Very truly yours,

He B, Sa
mua:.ggimtr

s /e
68 ¥, H, Holmes
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June 15, 1934

From : Resident Engineer
To : Hydraulie Englneer

Subject: San Diego River Project, il Capitean Feature
State Inaspoction

l. On June 14, 1934, Deputy State kngineer Geo. W. Hawleay,
Assktant Deputy State Ingineer %W. H. Holmez and tate Consult-
ing Mngineer Fred C. Heermann visitod and inspeoted il Capitan
Dam. The party arrived at the dem at 1:20 P.M. and were joined
by Engineer Fred L. Pyle, Hydraulic¢ 711l inginser D. %, Albert
and Fesident znginesr Harold ¥ood. 7he party examined the
downstream beach and the puddle core mixer, which was brought
up to0 the downstream beach. ¥kr. Albert took the State's Engineers
to the southerly portion of the upstream heach and an inspeoticn

was made of the entrapped clay strata.

£, The party nosembled at the City's guest house at £:45
P.U. where they wero joined by the Hydrasulic fingineer. A con-
ferenvs was held relative to tho hydrauliec £111. The Hydraulic
Ingineer showed a letter addressed to the contractors to Measrs.
Hawley and Herrmenn and Holme&. Resldent inglneer Wood showed
Meesrs. Hawley and Herrmsmmn [rawing WD-508 end WL-3507 a® posted
to date, showing dopth and extent of puddle core mixer operation
from May 28 to date. ir. Albert explained the operatien of the
puddle core mixer. Hessra. Hawley and Herrmann examined lettor-
size drawing given them by the Hydraulic fngineer ashowing in plan
the sand strata and lenses in red, samples taken and percentege

of finaes an of April 30, 1934.

The Hydraullc Angineer askod Hr. Albert if he is satiafied
with results of puddle core mixer operation and if it satisfies
requirements of the Hydraulic ingineer's lotter 5-~108 of uey 18,
1934. lr. Albert replied "yos".

8. Mr. Heawley said there had bein more investigationel work
on this dam then on most dems, e further stated that "I am
satisfied with the work accomplished.™ He turned to ¥r. Herrmenn
sand said *I take 1t thig is your opinion.” To this lir. Herrmean
sald "I am satisfied.*

4. The Hydreulio ingineer showed lir. Hawley drawing Wp-501
showing narrow puddle oore above elevation 700, and told him that
a tracing would be eant to him on June 15, 1934. MNr. Pyle was
asked by the Hydraulic ingineer the incresase in cost due to
incrense in erest width and rock thickness. Mr. fyle reported
$83,000. MNr. Hawley said "reduoed width of core makes necessary
oloser e¢ontrol and supervision and that the summit pool is now
about 105 feet wide and that it is proper to reduge this width.*
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6. Kr. Herrmann says "condition of oley on upstream beach
wants 10 bhe cured.® He further stated *"The narrowing of the

puddle is fussy job."

6. Mr. Albert ssys the contractor should bo told what to
do. To this the Hydranlic Fngineer replied it would be better
to way what the contractor may not do. He further said he
has "seen no evidence of effioient asorting as 10 second feet of
flow comes out onto beaches.*

7. i#r. Albert favors semi-hydraulic operation for place~
ment of material to build up the upstream beach as this operation
is being more easily controllod. kir. Hewley sald that "material
with 60 per cent fines will have to bo closely handled.*

8. 7The Hydraulic Engineer said "the contractor has been
told ha may, upon approval by the State, build the narrogyer
puddle core."” He further said "The semi-hydrmulic placemont
will be permitted to get started off."

%. lr. Hawley states as a general principal “the beach
material should be cosrse and with minimum of fines; in other
words, theé coarser the bhetter."

10. Nr. Albert explains that he wants the contraotor to
introduce imported Lakeside silt directly into the summit pool
by the dragline unloading the ekips. Nr. Hewley said “there
are two stages to ocorrective work before there ready to go ahead.*
Ur. ¥yle asked Ur. Albert how oorrective work mnt the upstream
beach would be done. Iir. Herrmann said "this must be done.*

1l At 4:05 P.M. T. E. Connolly mnd E. Alan Rowe oame to the
conference and were invited in by the Hydraulio Engineer. lir.
Connolly 8aid he wants to introduce imported silt directly into
the puddle cors. lir. Rowe explained that studies had boen made
of stability of the dam and a letter is being sent to My. J. B.
ngpzncott. He favors introduotion of fines direotly into the
puddle oore to elininate fines on the beach®s. The Hydraulic
Enginesr agked Mr. Gonnoliy “when will the hog box be filled?”
Nr. Connolly sald that he "muast start plling tomorrow.” The
Mydraulio Engineer said Mr. Connolly *Gould have our oonolusions
tomorrow.” Hr. Connolly aags he "would prefer not waiting for
letter from Mr. Lippincott.

12. The conference terminated at 4:30 P.M. snd those present
oxcept the Hydraulio Eimgineer examined a sample of Lakeside
material settled in water in a jar for about a month. WKessrs.
Hewley and Herrmann each said they could see no objegtion to
introduction of this material directly into the puddle eore.

Harold wood
Resident ingineer

e/
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June £0, 1934
From { Resldent Ingineer
To i BHydraulic fngineer

Subject: San Diego River ¥rojoct, X1 Capitan Feature
Ctate Inspection

1. On June 19, 19%4, Ctate's 2ssistant Deputy Imgineer
W. H. Holmae inspacted the work nt El Capitan dam =nd conferred
with the leaident Fugincer and D. ®. lbert.

2. Hr. Holmes arrived at the Resident ingineer's office
at £ P.lM. He requésted that his progess section of the dam Le
posted. 1Thles was done to ¥ay 24, 1934, and the water levels as
moasured 1n the te3%t wells on Jwus 1§, 1934 were plotied.

Se Mr. folmee requested tabulation on wovements mcasured
in the dame He was furnishad this date in tatwlar form from
reoords i the lzsident Eigineer's letters to the Hydrealic
ngineer.

4. ir. Holmee raquested thot shear tests be perforwed on
beach mnterial. He also reQuested that an absorption test be made
on one of the remalinlng ungrouted grout holez in the south end
of the core wall. He 'requestsd that a pipe be extended up the
hill from the axlsting grout pipe and that wai®r be added to £ili
the pipe and that the head o0f water on the hole and the quantity
of water sboorbed daily bo measured.

8, The residant ingineer frove ¥r. Holmes to and slong the
upstreas beach and seversl test pits were dug in the upatreaa
beach nesr N 2300. no pit was dug 16 foct eazt of the sdge of
the summit poel and a second pit was dug 34 foet eaet of the edge
of ile pool. After sbout 10 minutes wwmter in the first pit etood
71 inghes bolow the water levsl in the pool and in the second
git the water ctood 15 inches below the water level in the pool.

his ralationihip of water levels was ounstant durirng the next few

minutes the holes weras left opened.

6. lr. Holmes saw the first lLakeside silt added directly to
the puddle core at 4:15 P.U. at N S920~E 5036 and econferred with
D. W, Albsrt relative to the methed #f placsuent from skips.

Harold Wood
Resident Inginoer

o/ p
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July ¢, 1234

rom : Resident Ingineer
To ; Hydraulic ngilneer

Subject: San Diego River Froject. El Capitan Feature
State Inspection

1. On July €, 19X4 ttate Mngilneer idward Hyatt and
Deputy Ctate nginecr Gev. W. Hawloy ingpected Xl Capltan Dam
with Hydrauwiic ingineer Fred D. Pyls, Hydraulle Fill kngineer
D. W. Albort and ~egident Zngineor Harold ¥ood. The inspsotion
covervd the¢ period from 9:15 s.Me %0 1£:30 P, L.

e 43he excavation for apilliwey extersion waz inspected
aic progress on tha spillwey neted.

S. Ingpection from ths spillway orest was made of the
woerk on the hydraulic £ill. Later the group went to the
uﬁstrem boach and up onto the south abutment, snd baeck to
the downastiream beaoh. A very thorough inspoction wag masde of
both beachaes. '

4, lir. Albert conferred with the Stale's Engineers rele-
tive Lo wepit Lhus fer ageomplishsed and dif'ficuities remaining
t0 be met in construction of {he hydrauliic fill.

5. Tho State Enginver expressed himself as of the opinion
that tho daag thus £z was a sale structure. This same statement
was mate Lo the sress on Lho evening of July ¢, 1934.

Hayold Woud
fiealdent Faginser
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STATE OF CALIFORNI A
DEPARTHMENT OF PUBLIC WORKS
SACR AMENTO

July 11, 1934

#r. Frod ' Pyle, Hydraulic Engineer
City of San Diego
524 F Street
San Diego, California
SUBJECT: EL CAPITAN DAM {/8-7

Dear S8ir:

Wo are sending under separate cover one iracing
of drawing WD~301 which was approved by the State Engineer

on July 10, 1934.

Very truly yours,

: tur
Deputy in Charge of Dams
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July 13, 1934

From : Resident Engineer
To ¢ Hydraulic ingineer

Subject: an Liego River Project, ¥l Capitan Feature
Gtate Inzpection.

1. On July 12, 1934, 7“esistsnt Leputy Itate ingineer
¥. H, Holmes inspected Y1 Capitan Dam with the Resident Ingineer
in the afternoon.

2. Hr. Bolme= requesmtad information on the progress of
absorption test Leing made on grout hole in the south abutment
and on friction test baing maede on beash materials., A verbal
progress report was given him on the two above tests. He aleo
agkad about recent zamples taken of beach material and was told
of the ro=ults of tests on samplosz £682 te R8AL1 inclusive taken
on July 3, 1934, He was told that the beach built by the full
hydraulic method showed 5 per cent less fines present.

3. Yr. Holmes conferred with i, ™. Albert at the dam and
asde depth soundings in the summit »ool with the aix pound weight.
Me also sounded with the sounding pole along the downstream
puddle core 1lizit 2ine for the southerly half of the length of
the summit pool. :

4. ¥r. Holmes took two semples of dlocal borrow pit material
snd two gamples of Lakeslde material -in the hog box.

8. lir. Holmeo requmsted the location of the outlet tmnnel
Plug and the upper end of the rock section in the tunnel.

6. lir. Holmas, upon leaving, sald hs had no specisl com=
ment %o make. He sald he expected to visit the jJob next week.

T Mr. Holmes took several photographs of the work and two
from the south abutment. !

Harold Wood
Ressi dent Engineer

HW/p
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July 30, 1934

rom ; FReeident :ingineer
To : Hydrsulic Engineer

Subject: San Diego River Projeot, il Capitan Feature
State Inspection

i. On July 21, 19354, sssistant Deputy state Inglneer
W. H. Holmas vimsited snd inspected the work at El Capitan Dam
in company with the liesident kngineer.

2. Hr. Holmes took several photographs and at £:15 sat
in on the conference at the City's guest house at which the;e
were present T. E. Connolly, J. B. Lipplroott, D. ¥. albert,
Fred s Pyle, L. C. Hill, Fred lLookweod, C, L. RByors, G. Tillmen
and the Resldent Engineasr. For details of this conferance see
memorendus by Fred U. Pylo dated July 21, 1934.

3. Mr. Holmes made no commente nt the oconfersnce nor
afterwards to the Lhesident Ingineer.

fHarold Tood
Residont Engineer

Rw/p
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‘R‘uaﬂ“ 9' 1984

From ; Resident En_gincer
To ¢ Hydraullic fngineer

Subject: San Liego River Project, El Capitan Feature
State Inspection

1. On sugust 9, 1934, 2fssistmnt Deputy State Iugineer
. H., Holmes lnspected %l Capitan dam =mnd conferred with the
City's Consulving Fngineer L. C. Hill.

2. Yr. Holines, My. lred Ls Pyle and the Resident Ingineer
exmmined the puddle core and beaclhns. Particular note was made
of the very apparent stiffening up of the puddie core since
suguet £+«  2lso the gend strata at N 5200 was ssgunded and
poked thru with the counding rod.

3. The puddle c¢ore when sowided in several places with
the 6~pound waeight showed depths of 4 to 6 feet. Iud could be
falt wlth the hand at dapths of abowt 2 feet over considerable
area of the pool. The water surface was about slevation 716.3.

4. Yr. Holmes sxpressed satisfaction with the way the

core is consolidating and with the condition of the baaghee.
He also sald he strongly favors the addition of Lakeside iater-

fal to the puddle sore.

B ite L. C. H11l returned to Los /ngelee With Ly, Holmes
in the sfternoon.

Harold Veod
Resident ngineer

aw/p
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mgust 9,1934

From : KResident Engineer
7o i Hydraulic Engineer

Subject: SZan Diego River Project, El Gapitan Feature
State Inspection

1. On “ugust 2, 1934 Deputy State Ingineer Geo. W. Hawley,
“tate Consulting Engineer Fred C. Herrmann and Asplstant Leputy
state Engineer %. H. Holmes inspected El Capitan Dam and conferred
nith the City's enginesra.

2. The ftate's angineers in company with City's englneers
examined the south end of the upstream bveach where the levee had
been built up adbout 100 feet in length in advance of the rock
enbankamsnt end for a height of about 8 feet. The upstream slope
of this levee wns Saturated and tended to slough. Fater had
been off the bsach 12 hours, at this location ~ ¥ 3090. The
water slope in the beach was 44 inches lower at the upatreem
dope of the levee than in the summit pool and at a distance of
48 feot from the edge of the mummit pool.

3. Samples were taken for tho ‘tate's engineers to examine.
4. I inspection was made of the downstream beaoh.

8. After lunch, at the contractor's ocamp, a conference

wali; held at the City's guest houss. At this conference Hydraulic

31 tnginesr D, . Albert explained to the State's engineers,
a} raulfc ingineer ¥Fred L. Pyle and the Resident ingineer, the
difficulties and daygers to oontinuing full hydraulioc method.
Hr. Herrzann and ¥r. Hawley Loth 8aid that ths City ie facing
neoessity of chesnge in method of building the top of the dam.
Contractor T. Z. Connolly joined the conferdnos at 1:30 p.M.
Hr. aAlbert explained his cuggested method of building up rolled
£111 and foroing core upwarcc some 20 to 285 feet and then trench~
ing the rolled f£ill end continuing & coro of Lakeside olsy up
to above the spillway lip. Mr. Comnolly said the City must get
busy on plane and change the method of building to a rolled fill.

8. For further data on this inspection and conferenoce, see
memorandum by the Hydrsullic Inginesr dated iugust 3, 1934.

Harold Wood
Resident Ingineer

Hu/p
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August 13, 1934

KBr, dward Hyatt, State Snginser
4C1 Public VYorks Buklding
Sacramento, California

Subject: UCan Diego sniver Project, 1 Capitan reature
Hydraulio £1ill1 construction methods, changes

Dear Mr, Hyatt:

The construction of the hydraulic fill portion of the il
Capitan Reservoir Dam has reached a point where the integrity
of the impervious puddle core s@ction of the dam can not be
maintained if hydraulic operations are co:tinued,

The progress of the work, results aocouplished and diffi-
culties encountered during the past month have been observed
tWice by Vityss Comsulting tngineer Louis C. Hill, once by
Contractor's Consulting Engineer J. B, Lippincott, once each by
Deputy State Engineer in Charge of Damas Geo., ¥, Hawley and State's
Consulting Engineer ¥red C. Herrmann, and three times by Agsistant
Deputy State Engineer ¥, H, Holmess The City's Hydraulic ¥ill
Enginger Y, ¥4 Abert has been on ths work practically night and

day.

The water surfaoe of the summit pool is now at glevation
about 718, and the average elevation of the beaches about 720.
The average depth of the pool as indicated by a six pound weight
is5 about 5 feet. The hydraulic placing of material has been dies-

oontinued,

It is deemed advisadble that no more material be placed by
hydraulic methods and that the impervious puddle gore on which
the integrity of the dam will depend be carried up between two
rolled r§§1 embankments all as indicated on the eénclosed print
of ‘if'in‘ "D~511, which is submitted £ your consideration and
reaction,

Your very earliest acnsideration and approval is earnestly
requeated.

Very truly yours,

¥red D, Yyle
Hydraulio XEngineer
yoR/t
enol. ¥D=K1)
cg=¥, H. Holmes
City Manager
City Attorney
Special Vater Counsel
Consulting Zngineer lL, C. Hill
Resident Engineer
Hydrsulic ¥ill Inglneer
Original and copy to Uacramento

(Prints with each Gop¥)
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Augult 13. 193‘

Mre. tdward Hyatt, State =Zngineer
401 FPublic ¥Works Building
Jacramento, California
Sudject: San Diego Hiver Projest, £l Capitan
Feature, City's nelidcn{ kngineer

Vear ¥r, Hyatt:

In order to facilitate aotion on the proposed change
in construction methods at =1 Capitan neservoir Lam, Nr,
Harold Wood, Resident inginesr ie pereomnlly delivering
letter dated august 13, 1934 and is prapared to diecuss

with you the conditions as they now exist,

Very truly yours,

¥yred D, Pyle
Hydraulio ingineer

rop/t
00 e He Holmaes
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tuguet 20, 19354

ir. Edward fyatt,

State ingineer

Department of Public Vorks,

Sacramanto, Celifornia.

Subject: San Diego River Froject, ¥l Capitan

Resdrvolr Lam -~ Top of dam ~ Puddle
Core, and 0lled Filll Embaniment
(5tate)
(#8~7)

Dear ¥r. Hystt:

In compliance with approval of the change in type
of odngiruction methoda for the top Portion of the =1
Capitan heservolir Dam, as stated in your letter dated
fa2ust 14, 1934 and signed by lir. George W Hawley,
Deputy in Charge of Dums, submitted herewith are iwe
mercury prints of Urawing wp=511 for your official

approval.
Very truly yours,
JFraed D. ?]1..
Rydraulie Fagineer
PB/m

nel.

ZR S
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sugust 29, 1934

From

.e

Nesident ingineor
To ¢ Hydrsulic Fngineer

Subject: Sen [iego River Project, il Capitan Feature
Rydrsulic fill - rolled fill ~ State Inspection

l. OCn tugust 18, 1934, Deputy State Fngineer Geo. Y.
Hawley visited and inspected the work at Fl Capitan Dam.

2. Ryérsulic placement operations had ceased on August
12 and at tho time of Mr. Hawley's visit Lakeside pit material
waz being bulldozed directly into the puddle core. <Zome local
material was being rolled on both the upstream and downstream
stability sections preparatory to blading into the puddle core.
Some decomposed granite from the spillway had been put on the
downstream aide to provide roadway for the trucks hauling the

core¢ material.

3¢ Y4r. Hawley conferred with %r. L. W. Albert and also
with L. C. Hill.

4. He arrived esbout 11:15 A.MN. in company with Fred H.
Tibbetts, Civil Sngineer of ian Frenclaco and they left about

O Polle

S. . Hawley expressed satisfaction with the start of
the upbuilding of the dam by rolled fiil methed and with the
bshavior of the puddle core.

Hearold %ood
Resident Engineer

HW/p

£y
vk

18
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STATE OF CALIFORNI®
DEPARTUENT OF PUBLIC BORKS
SACRAMENTO

August 29, 1934

#r. Fred Do le,
Hydraulic Fnginesr,
City of 2am Diego,
Water Department,

San Liego, Californi-

SUBJECY: EL CAPITAMN DAM §8-7
Dear Sir:

we are sending wunder negaratc cover by reglatered

mail, one copy of tracing No. %D 811, showing the taop of the

;bovo dam which was approved by the itate Engineer on iugust
T, 19%4.

Very truly yours,

J— atu
Deputy in Charge of Dame.

2349
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Magust 31, 1934

From Hesident Engineer

To

Subject: Tan Disego Fiver Project, El Capitan Feature
State Inspection

Hydéraulic Engineer

L1

l. On sugust 20, 19%4, Deputy Stete Ingineer Geo. w.
Huawley and 2asistant Leputy State inginoor %s. H, Holmes inspected
the rolled fill work at Fl Capitsan Dame

2. They arrived at noon and left about 6:15 P.M. ur. Pyle
and the FKesident inglneer wera with them during their inspeetion.
kir. Hawley commentisd that there was %00 smich moisture and that
it was uneven in distribution. He also said there was insuffi-
oient compaction. He also objected to the lumps of red clay
material from 1ocal borrow pits entering the puddle core.

S« Test holes were dug as follows:

(1) N 3750 E 5040 In wet material for 10 inches down

(2) N 3800 E 85040 1In dry material

(3) N 3730 E 5085 In decomposad granite wet for 8 inches
(4) N 3640 E 4930 In decomposaed granite wet for 12 inches

4. The “tato's ingineera conferred with Hydraulic Fill
fngineer 2. W. Albert from about 3:30 P.M. to 6 P.MN.

Harold ¥%wood
Rewident Engineer

nm/p
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September 25, 1934

¥r, S4dward Hyatt, State Engineer
401 Fublic Yorks Building
Sacramento, Valiformia.

Subjqots 3an Diego tHiver Project, 1 Capitan Feature
Puddle core and rolled embankment

Dear ¥r. Hyatt:

On September 20, 1934 field examination was made of the pro-
greas and condition of the puddle oore, rolled embanimgnt and rook
embankment of the 51 Capitan reservoir dam with City's Consulting
Ingineer Loule L. Hill, Assietant Deputy State Engineer V.H.Holmes
Hydraulio ¥ill Engineer L. W. Albert, and Acting Hesident snginser
Je W, Williams,

At the time of examination the surface of the water in the
supmit pool wae at elsvation 744 and the top of the rolled emdbank-
ment was at elevation 746,

Duplicate eamples of mAterials taken from four deep eanplg
wells at X 3500, in accordanceé with previous verbal requests of
the “tate EZngineer'e repres¢ntatives, were sxamined and compargd
with the laboratory analysis of the original set of samples,

Knclosed for your information is print of working drawing
showing the logation, depth, percentage of moisture and peroent=
age of fines of sample wells Nos. 2=A, 3, 4 and 5. Ythese wells
varied from 40 to feet in depth.

jire Holmes expressed his belief and kr. Hill agreed that the
rate of upbuilding of the dam should be materially reduced in
order to permit drainage and comeolidation of the puddie core.

After investigation and discuseion in the field en veptember
20, 1934, eupplemented by further discussion in the offioe on
Sep tenber 21, the following conclusions as to progrese and methods
of oar=ying on the work in order to mainiain the nrot{ of the dam
were reached and will be followed unless otherwise advieed by yout

(a) The reook embaniments should be brought up as soon
as possidble and in the future kept ump as olose te
the top of ths rolled £1ll as practicabdble,

(b) The upbuilding of the puddle core and the rolled
exbasiment segtion of the dam should not exoeed
half a foot a day.

(a) The addition of water in the puddle oore akould be
discontinued excepting in the vioinity of the adut~
ments and the puddle core gonstruoted in sugh manner
that saturated material will notl exist above sleva«

tion 753,



My, Hdward Hyatt
State Sngineer =2 9/25/34

(d) Between slevation 753 and elevation 763, the material
in the puddle core area should be treated in the usual manner,
that is, proper oore materials be plaoced on rolled embankmants,
broken down with sheep foot tampers, water added to bring moiste
ure contgnt up to about 10 per cent, bdbulldosed into place and
lightly compacted. Care to be exercised to eee that the material
does not become saturated,

(e) Above @ evation 763 the rolled £ill may extend across
the puddle core seotion,

(£) Another deep samplew well should be placed at ¥ 3500,
prefersbly with a rotary drill. <Samples should be taken from
the top down to elevation about 650, or a depth of about 95 fegt.

(g) The time of installation of the tunnel plug will be
dependent upon satisfaotory cgonsolidation of thg puddlg corg.

Very truly youre,

Fred b ™
H&ﬁxnniizvtnsincer

SDR/f
enecl.

6o ¥, H, Holmes,
Assistant Deputy Ytate Engineer
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S 9% 122 S9C SACRAMENTO CALIF 1 1155A

FRED D PYLE, HYDRAULIC ENGINEER
CITY OF BAN DIEGO SAN DIEGO CALIP

CONFIRMING HOLMED REQUEST SEPTEMBER THIRTIETH STOP YOU ARE DIRECTED
20 IMUMEDRIARELY AXD EXPEDITIOUSLY ESTADLISK REPERENCE POINTS O BOTH
PACEE FLCAPITAN DAM AT EACH ONE HUNDRED FOQT STATION ALORG AXIS OF DAM
AMD A2 VERTICAL INTERVALS HOT GREATER THAN TWEHTY FIVE PEET I
ELEVATION PROM ORIGINAL GROURD TO CREST ELEVATION OF DAM AT PACH
STATION STOP OBRFRVATIONS OF MOVEMIITS AT NACH MONUMENT SRy TO BE

" MADE AND BUEMITTED DAILY TO THIS OFPICE ST0P YOU ARE FURTNER DIRFCTED

IN THE INTERESTS OF SAPETY TO CISPOSE OF EXCESSIVE AND SURPLOS WATER
PROM OFNTRAL PORTION OF DAM AND TO REPRAIN PROM PLACING ADDITIOSAL
MATXRIAL® IN PUDDLE BRCTION PENDIRG REMOVAL OF WATER COMMA ANALYAIS
OF OBSERVED MOVIMENT DATA AND ASRBURARCE OF SATISPACTORY CONDITION OF
PODDLE CORE MATERIALS.

FDWARD HYATT STATE ENGINERR
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October 2, 1934 2354

From : Hydraulic Enginesr
70 : City Kanager

Subject: Ban Dlego lilver Iroject, L1 Capitan Fejture
conference, Conaultanis

On September 30, 1934 Assistant Leputy [tate Engineer

¥. H. Holme& verbally rejguested that aumerous monuments Lg
placod on the embankments at El Capitan Dam to determine
the movement both vertical and horizontal, and thsat the
puddle core be dried upy. 7This request was confirmed dy
the following telegrsm from the itate ingineer:

*SACRMENTO, CALIFORNI®, OCTOBKR 1, 1934
“CONFTRUING HOLMES REQUEST SEPTEMBLR THIRTIETH
STOP YOU *RE DIRECTED TO ITEMEDI 'TELY sND EXPEDI-
TYOUSLY ESTABLTSH REFERENCE POINTS ON BOIH F'CES
‘ ELCAPIT *N DAM T E4CH ONE BUNDRED FOOT ST 4TION
' ALONG AXIS OF D% D T VERTICAL INTERVALS NOPT
| N CRE *TER THAN TWENTY FIVE FERT IN EVEVAION FROM
|
.'

ORIGIH 'L GROUND TO CREST EVEVATION OF DMl AT
EACH STATION STOP OBSERVATIONS OF MOVEMENTS AT
| E2CH NONUMENT ARE TO BE MADE AND SUBMITTED DAILY
. TO THI> OFFICE STOP YOU ARE FURTHMER DIRECTED IN
1 THE INITERESTS OF SAFETY TO DISDPOSE OF EXCESSIVE AND
- SURPLMS WATER FROM CENTRAL PORTION OF DAM AND TO
REFRATN FRON PLACING DDITIONAL MATERIALS IN PUDDLE
(™) SEGTION PENDING REMOVAL OF WATER COMMA ANALYSIS OF
; OBSERVED MOVEMENT DATS sND ASSURANCE OF S+TISFACTORY

CONDITION OF PUDDLE CORE MATERI *La.
ED{FARD HYALT STATE ENGINRER®

| It has been indicated that the State Englneer has been con-
’ sidering delaying the completion of the El Capitan Bam to
permit additional drainags, and, therefore, the following

T Aa telegram was sent to him yesterday, asking for conference

: of Consulting inginesrs:

; *SaN DIFKGO, CALIFORNI A, OCTOBER 1, 1934
: "CAN HAWLEY AND HRRPM NN BE AT EL CAPIT AN OCTORER
: FOURTH FOR CONPERENCE WITH HILL AND ALBERT, URQENT

FRED D. PYLE"
The following reply was reoceived from the itate Enginesr:
"SQCRW!'.MO, CALITORNIA, OCTOBER 1, 19354
*REFER YOUR {ELEORAM OCTOBER FIRST STOP HERRUANN OUT

OF STATE CONSEQUENTLY HOT AVAILABLE FOR SUGOESTED
- CONFERENCE 5TOP BawLRY AND HOLMFS WILL CONFER WITH
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1 HILL ALBERT AND YOURSELF ON OCTOBER FOUKTH STOP
THEY WIlL ARRIVE ELCAPITAN ABOUT NOOK THE FOURTH.

EDWARD RYATT™

Becauss of the Contractor's intereet in the matter, it was
deemedproper to ssnd him the following telegram:

ngAN CTEGO, CALIFORNI A, OCTOBER £, 1934

*H. W. ROHL & T. E. COMNOLLY
" 4351 ALHANBRA AVENUE
i 1.0S ANGELES, CALTFORNT A
: *YOU fRE INVITED TO HAVE YOUR CONJULTING ENGINEER

' MEFT WITH REPRESENTATIVES STATE AND CITY AT
+- ELCAPIT AR OCTOBER FOURTH TO CONSIDER MATTERS
AFFECTING COMPLETION D4M.

FRED D. PYLE"

The City's Consuliing Engineer has advised that he will be

in “an Diego early Thursday morning, October 4, 1934, for

i . conference with the City's ¥ngineors at E1 Capiten Dam before
! . the representatives of the IState arrive.
1

It appears desireble that you and the City Attorney be
grosent at the last part of the conference at El Capitan
am on the aftermoon of October 4, 1934.

T T

¥red D. Pyle
Hydreulic Engineer

' FOR/T

ot

)
ot

-
l
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Qetober 2, 1934

Frem 1 Actling Lesident 'ngineser
To : Hydraulic Ingineer

Subject: San Diego River Project, El Capiten Feature
State inspection

1. ®n September 4, 1934 Assistant Deputy State Enginaer
%. H. Holmes visited the £l Capiten Dam snd ztayed over to
Sept.ember 5. He requested %o puddle core samples, located
at ¥ 3100 and E 5008, and X 2780 E 8000, to depth of 40 feet.
Mr. Holmes left at 11 Adl,

£ On September 11, the Hydraulic fngineer, Deputy State
meginoer Geo. V. Hawley and Lr. Holmes were on the job at noon.
The City's orew was working on the puddle core well Xo. 8 lo-
oatac at B 3750 X 5000. Samplez were examined at LO-foot
depth below elevation 753. No., 2 well casing broke. On September
13 the City's crew startoed drilling test well No. Ea at N 3760
£ 8000 to check zamples taken on test well No. 8, and ocontinued
to boitom elevation 696.5 completing the well September 14. On
September 15 test well lo. 35 was complaeted looated et N 3500
E 5017 to bottom elevation sbout 708.3eptember 16 teet well
Ro. 4 located at N 35500 £ S50ES was comg etad to bottom elevation
695, and test well io. 6 looated at N 3800 E 5035 was completed
to bottom elevation 685. Wells 1 and £ were ordered by the
State inginesr September 4 end wells 3, 4 and 5 were ordered

September 1ll.

3« On September 17, ¥r. Holmes arrived at the dam about
noon. After lunch he made an examinstion of the work bieing
progressed on the dam and apillway. He stated he thought the
summit pool now at elevation about 742 should be narrowed.

He examined the rook embankment condition and stated it should
be brought up t0 rolled eumbanksuent elevation and continued
along on about the smme elevation.

4. 7The Hydraullc lngineer arrivad on the work and cenféred
with iir. Holmes, Hydraulic Fill Engineer D, W. Albert and Acting
Rosident Englneer J. ¥. Williams, until about 6 Fii. lir, Willlams
socompanied lir. Holmes on inspeotion of work being earried on
by ftohl and Comnolly in tunne repairs and grouting.

6., On September 20 at about 11:30 AM ly. Holmes and the
city's Con:ultfnu ingineer L. C. Hill arrived at the Fesident
mglneer's office. The Hydraulle ingincer had srrived at 10
0'0l0cKk and immedintely aontacted ir. Albert and together they
exszined the work being ﬁrogrouod on the dam structure. At
1:00 Fii Kessre. Holwes, iill, FPyle, slbert and Willisms made

s thorough sxamination of the work, Gonsultetion in the guegt
pouse was held until 6:30 ¥ when Messrs. Hill, FPyls and HolMey

left for San Diego.
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8. On September 21 at 1:00 a conference was held in the
San Djego office attended by Hessrs. Fyle, L. C. Hiil, Holmes,
Albert{, Williams and 3ssistant Engineer Paul Beermann. Subjcec:
Condition of Z1 Capitan dam as constructed to slevation puddle
core 744, upsiream rolled embankment about 746, downsiream rolled
embankment about 745.5 as of this date; also weight and percentage
of moisture in puddle coere and beaches and rolied £1il11 as dis-
closed by ssmples taken in the test wells; alsd rate ol progrees
of construction of rolled £iil and puddls core scction to be
glowxed down by the oontractour to atout one-half feot 1lift in

- 824~hour pcriodi and drawicg in of cummit pool and puddle core;

deorease of moisture used until elevation 753 ia reachsd from
elevation 75 up to about elasvatimn 760.

It was deemed proper to dump Lakeside pit or other
suitable material into the puddle ooro section maistened but not
compacted 30 thet no bridging over would take place. The topping
ot of the dan waz 10 be sonatructed of decomposed gramite to
atout elevation 770 et the north and =outh abutmants, and in-
creased o0 about glevawion Y73+ as the maximum seoction above
foundation wz2s reached.

7. On Saptember 22 Mr. Albert xotified the eontractor's
superintondent 0. C. iteves of the projected changs Of rate of dally
Placement of rolled £11)1 and puddle cors nmuterial.

8. Septembor 26 lir. Holmes arrivad at 11:30 A.de and exsmined
the work bheing progressed on the das.

8. September 27 State Inglnser Edmard Ryatt, dr. Hawley
and ¥r. Pyle ayrivad at the daad sbout 10:30 A.%. and held & con-
forence in the office of the Resldont Enginear in regerd to the
stability of the dom at its prosant elsvation - suabit pool 747,
upstresn and downstrenm rolled smbankeant about 748. Aftver the
confarencs, sccompanied by Mr. Albatt, the party went over the
pain dam sbructurs. Yessrs. Bratt, Hamley and Pyls left for San
Diago at about, 1:00 Pil.

J. September 30 Messrs. Holmes and Fyle arrived at the dam
and igumxnegtaamylau taken from tert well No. 6 belng gressed
at N 3800 ¥ 5025, JFroe water was encountered st elevations 710
and 700. Vr. Holmez left for lir. Fyle's residence about 5 Fli,
Before leaving, Nr. Holmes checked up on all movements recorded
to deate on the monuments established in the dam and indicated
he would require the City to sst additional momnments at about
100 foot intorgals north and south and at each 25 foot interval
in slevstion from slevation 575 up both upstream end downstream.

Jo ¥, Williasnn
Acting Resident Engineer

J/p
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November 3, 1934

From ¢ Resident Ingineer
To : Hydraulic Ingineer

S5ubject: San Diego River Project, E1l Capltan Festure
Stste Inspection

Catober 1, 19%4.

nvastigation %all No. 6, Tl Capiten Nam, was finishsd to
& depth of 100 feet; bottom elevation about 8%50. Jar samples
sand core asmpleas were taken at about 23 foot intorvals. This
woll was ordered by the State Fngineer and was lecated on the
dam at elavation about 750, coordinates N Z8500 E 5025. Cne
sot of semples was sent to the testing laboratory at Balboa
Pari for moisture and finenese test and a duplioate set was
kept in the Resident, Fngineer's office vault. Tho core samples
were kept in eartons in the Peaident Ingineer's Fl Capitan office.

Qatober 4, 1934

Deputy Stete Epginesr George W. Hawley and aAssistant Ugputy
Stete fnmginasr . H. Holmaes arrived at the ¢am about noon. They
examined the construction work being progressed on the dam, and
the core c{lindora from %ell No. 6. A confersnce was held in

P

the E]l Campitan guest hours.

tober 10, 1934.

Rydraullic "ngineer Fred L. Pyle and Assistant Leputy state
Mmgineer %. K. Holmes arrived at the Hesident imgineer's office
&t 9:30 A.M. lHr. Holmes and Chief of Party L. H, Hill took
samples of puddle core gection snd rellad £111 and cheoked over
tabulation of movemsnt of permanent dam points,

Ootober 19, 1934

Assiatant Csputy State Ingineer W. H. Holmes arrived st the,
Resident !ngineer's off'ice at adout 1:00 Pl and covered all work.
being progressed on the dam snd apillway and splllwey extensiim.

Qetober 20, 1934

AsSlatant Deputy State inginser W. H. Holmes arrived at 18:30 .
P4 and in company with Hydraulie Fill Engineer D, ¥, Albert and
fesidsnt inginesr made examination 0f dam otnatruction, ané oast
firon outlet pipe dbeing laid thru the tunnel plug seotion. kir.
Holmes requested coples of grouting reoords ascomplished in the
roek seation around the twinel plug sfgotion of the tunnel.

ds We. '1111 ame

JN/p Resident Lngineer
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Jenaery &, 1938

From : Resident ingineer
To ; Bydreulic Engineer

Subject: San Ziego River rProject, El Capitan Fesature,
Inspection.

i November 14, 19%4 ~ George %7. Hawley, Ueputy Stats Eugineer
I in Charge of Dmns and W, H. Holmes, Assistant Deputy
State fngineer arrived at £l Capitan Resident Engineer's
office st & P.il. After a compilete examination of ths
cast iron outlet pipes and tunnel plug they made examin-
ation of upstresm slope of rock embankment from toe wall
to top of dam, then proceeded to north end of dam and
examined splllwsy transition sections. 1, Hawley re-~
guosted that pipe points be set on eenter line axiso
am at 100 foot intervals and at depths of 10 feet and
£0 fset below top surface, the 1-1/4 inch 30 foot lenths
to be driven inside of tha 3 inck 10 foot length and
free from contaot for 10 foot depth. State Engineers
and Hydraallc Inginoar laft for 5San Diego 2bgut § P.i.

November £0, 1934 - W, H., Holmes, Azsistant Deputy State
mgineer arrivoed at E1 Capitsan about 10 A.M, accompanied
by Andre Coyne, National Enginser of dems and bridges
from Paris, France. dir. Holmes and lir. Coyne, accompanied
by U. We 4lbert, Hydrsulic Fill Ingineer znd myself mede

Y : examination of all work being progressed on spillway and

i tunnel plug. ir. Holme¢s nppesred 10 be well pleased with
all work accomplished mand work being progressed. About
11;80 Ao Mr. Holmes and lir. Coyne left for Hodges reser-
voir dam.

Novemboer 28, 1934 - J, H. Poper, Smpervising ingineer;, R.F.C.
arrived at Remident Fngineer's office at 12:4% P.M. I
ersonally conducted him over the completsd project.
5 o appesred well pleamsed with the finished structure.
N T £; er has shown a kesn interest in the 51 Capitan
toject and han made thorough inspection at regular
intervals while constructinn was being progressed.

pecember 7, 1934 - Fred D. Pyle, Hydrmulio Ingineer and %. He.
Holmes, Ausintant Deputy State Imglneer grrived at
- Resident Ingineer's office at 9 A.M. and in comgany with
gt D. ¥. slbert, Hydreulio Fill inginesr end myself msade
examination of section of old tunnel lining being sand
blasted. Sand blasting not satisfactory in efeotiveness
or rate of progross. lxaminstion wss also made of dam
and spillway and spillway extension. Hydrsulioc Engineer
and 5£!lt¢ ingineer left for “an Llego about 11 A.M. vis

Choeolate Creek road.
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December 20, 1934 - Hydraulic Engineer and ¥, H. Holmes,
assistant Leputy State Engineer arrived at Resident
inginesr's office mbout 8:30 A.M., made inspection of
tunnel inner 1lining work bveing progressed just as con-
crete pumping operations started. Forms wore being
stripped from twwmel wall concrete from “tation 1431 to
Station 2+11. J3ome rough concrete showed at points in
wall 3cction sbout three fset mbove invert line, the
balance of concrete stripped very satiafactory.
Hydreulic Engineer and Assistant Leputy State Ingineer
left for Sen Diego about 10 A.i.

Je We Uilllma
Resident Fnglneer

Jwn/L
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STATE OF CALIFORNIA
DERARTMINT OF PUBLIC ®ORKS
DIVISION OF WATER NESOUNCES
40) RBLIC WORKS BUILDING
SACRAMENTO

Appliestion Mo. 8-7

Kame of LUam ~ 1l Capitsn

Stresm » San Diego RAver

Legal Subdivision - NE 1/4, %ec. To Toe 15 Goy s B Beg SaBeBe & Mo

County - San Diege

TOs Mre. Fred L. Pyle, Hydraulic ingineer
City of Sam Diego
SR4 F Street
San Diego, California

WHIRUAS, the Clty of San Ulege, under dete of Jamuary 28,
1935, applied to the State Ingineer for permission to meake use
of the ve named dam

HOW, THERFPORE, you are hereby suthorized to make use of
eald dam pending issusunce of a sertiricate of :{pnnl thoereof
md until the further notice and order of the ‘tate » but
sald authorization shall be subjeet 0 revosation at any time in
the diseretion of the itate eer, or for fallure to diligently
complete ssld dam, or file notice of letion thereof, or such
tragcings of ths dem an construeted or er drawings, s Gnta,

records or information pertalning therete as may be required, or
for feilure 0 file a duly suthenticsted statemsnt of the sost of
said dam ae constructed, or for failure %0 pay any further or
additional fee as may be due or for fallure Lo comply with any
requiremente irrespestive of thelr nature or character which may
be hersafter imposed by the State Mngineer, and further sald per-
mission 40 use sald dam is and shall be subject t0 the terme,
eonditions and limitstiona, horeinbelow set forth and is and shall
be subject Lo revesation for fallure Lo observe or comply with

any of said terms, comnditions and limitations which are as follows,

to wits

1. The State Englneer shall be fully and promptly advised
of sny sudden and/or unprecedented flded or unusual
or slarming eircumstance or sgeurrence affecting

oald dam,.

B¢ Tull, eomplete and careful obssrvations shall be
taken md kept of any and all data, sircumstances,
oscourrences and/or codnitions whieh do or may
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reinteo to or effect the stability, perasneney
and/ot° safety of sald dam or the use thareof;

or which affest, relate t¢ or in anywise
appertain 0 stiream flew, whether under nermal
or fleod conditiena; or which affest, relate to
or in anywise 3p¢rt.un to the foundstions and
sbutments of sald dam or the strustures or sther
works appurtenant theretog including the follow~

ing:

() readings and measurementc on all esxtabdilshed
ints upon the £ill, et not greatesr than
0 day {mntervals.

(b) Readinge of water elevation in all Sest wells
iecated on the dam, at not greater thean 10
day intarvals.

(e} Neasurementes, at ten day inturvals, of peoints
in the tunnel l1ining to indicetes movement or
distoption of the same, sald peints teo he es-
tablished fer that purpose as direoted by the
Stads Ingineer.

(d) Separste measursments, al ten day intervals,
of the amounts of seepage from the tunnel and
from the dam foundations, et devigee t8 be
inetalled for thet purpoce as directed by the
State lngineer.

(e) A dally regerd of gage hoights at the resere »
voir, showing water surfaes elsvations.

(f) Ths above obaervations, readings and seasurensnts
shall be forwarded to the State Ingineer at
not grester then ten day intervals.

construstion of the inner lining of the tunmel shall be

dlugutx ﬁopmud to completion and the grouting
thersof shall be undertaken and comploted as soon

thereafter as practicable.

WITHISS my hand and the seal

of the Lepartment of Jublic Werks
of the itate of California this
fourth day of February, 1938,

Mcﬂnmm.

(anAL)
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ApELL 4y 1935

Nwe Sdward Hymtt, State Jnglneey
ACL Fublie Yorke ﬂul.ulm
Sagranente, Califoynia

dobjeet: dan Diego Ldver Yreject, A Capitan
Veature

Dear Mre. Hyatt)

in complisncs with the reguiressnte of the Aot Ge
impervieion of Yavs fn Califernis, submitted heresith arve
drawings showing and dessribing m 3 Capitan leserveir lam
as agtually eonatructed.

Tiubered tusnel seotien
Draine at downstrenn toe
cormeotions from ocullet tower
Tower piatiors detall
Core wall grouting detalld

lan profile and details
”’m% Luﬁ’:'«m details

Wy ilower end
-s;ux nwm strugtural detailes
Fiume ore thru dem
Flan and m‘xu nt tunned
m-mnan m‘m ani seotion

111 drainage
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Hre, Jdward Hystt o2 &'4/35

sttached is statement of coet of the A1 Capitan Resegyveliyr
Damy Sphilway end (utlet Vorkey 9 way ixt ong and Tunnel
Inner Lining, and miscelliansous i singe April 1932,

Very touly yours,

Pred 1y Poie
Hpireulic Saglneele
e,
ets.(23)
48 drawings
tost statament

Vellsliodmen, ssnistant
- ’5’:,“, Jtute Ingineer

2364



SAN DIBGO RIVER PROJRCT
BL CAPITAN DAM

Statengnt of Coet from beginuing of vork April 1932

to Pebruary &8, 1935

it wbjest to

Jlot subjees S0

G%ate Filiog Fee

I3 Cepitan Reserveir Dam, Ipill
and Cutlet Torke, contrest paymants

sehedule items 02,680 ,642.33
extra work oxders .
Hese } to 32974552

extra work orders
Soses d and 2 on roade

2 Capitan Reservoir Vanm Uplliwey

Zxtenaion contract paments 3197836466
13 Cepiten Reserveir Dam Tuunel

Inner Lining contract payments 55, 40942
Furchase of appartenances 729020

Haintenanes of roads
fioad ecvnstruction

Foundation exploration 955407

Construction of engineers oaup
m tnn:‘ti:uon

protegt
Compensation ine

ingineeping il 0 30,
Total 30388,907457
Fee based on estimated coet of 302264595 0235

sio sddstional fee required.

30,816.96
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1-31-35

copy/p
January 28, 1933
From : Resident Engineer
To ¢+ Hydraulic inglneer
Subject ¢ San Viego niver Project, i1 Capitan reature

State inspeotion

l. OUn January 27, 1933, Deputy State sngineer Geo, W,
Hawley visited and inspeoted the work at 11 Capitan dam,
and partucularly the spillway location now indicated by
stakes set.

2. J¥red D. Pyle and the Resident Engineer accompanied
Mr, Hawley over the jobe.

3. ¥r. Hawley inspected the core wall trench N3310 to-
N3340, He said he would send either Gerald McKinlay, ®enior
Engineer of Dam Inspection, or Chester Marliave, State
Geologist, to look at this with a view of approval of same.

4, Yr. Hawley expressed himself as being satisfied
with the location of the spillway in general but was with-
holding any fiml decision until the detail drawings were
approved by his department.

5. Mr, Rawley requests that the spillway drawings
include topography between erd of structure and the river.

Harold wood
Resident Engineer

Hi/p

2367
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February 2, 1933

Mr. Bdward Hyatt, State Engineer
401 Public Works Building
Sacramento, California

Subject: San Diego River Project, El Capitan
Feature, spillway.

Jear Ur. Hyatt:

Enclosed for your consideration and reaction are prints
of Drawings %D-449, Sheets 1 to 7 inclusive, showing the
details of the splllway structure for the El Capitan reservoir
dam.

The drawings follow closely the geéneral outline of the
8pillway as shown on Lrawing %D-385 as submitted to you in
February 1932.

Jrawings are being prepared showing the topography between
the end of the spillway and the channel of the San Diego River
and the profile of the center line of spillway chennel from
the end of the structure to the river. ¥rints of these drawings

will be furnished to you in the near future.

The contractor has requested that the spillway be staked
soon for excavation purposes.

Your early consideration of the drawings submitted will
be appreciated.

Very truly yours,

H. N. Savage,
Hydraullc Engineer.

FDB/p

encls.(14)

Drawing WD-449 Sheets 1 to 7 inclusive
(in duplicate)
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STATE OF CALIFORNIA

DEP ARTMENT OF PUBLIC WORKS
SACRAMENTO

February 15, 1933

¥r. H. N. Savage, Hydraulic Engineer
City of San Diego
San Diego, California

SUBJECT: EL CAPITAN DAM §#8-17
Dear Mr. Savage:

The plans for the proposed E1l Capitan Spillway (Drawings
#WD=-449, Sheets 1 to 7, inclusive) received by this offices
February 4, 1953, have been reviewed by the office and found
satisfactory in so far as hydraulic capacity, type and location
are concerned and therefore have our approval of these features.
However, before formal approval can be given, provision must be
made to carry the discharge lip of the channel section to a
greater distance beyond the dam (downstream) and to an elevation
approaching that of the existing ohannel. It may also be found
advisable to provide means for minimizing the energy of the
spillway discharge and to design the lower reaches of the channel
in such a way that no damage will result from an expected hydraulic
Jump of magnitude.

While our studies indicate that the structural and hydraulic
features are in general satisfactory, the following details are
brought to your attention for revision and modification -

1. Provide detailed designs for that portion of the con-
crete structure connecting the core wall of the dam with the ogee
portion of the spillway structure. 7This structure is to be de~
signed as a stable structure under full loads to which it will
be subjected and with adequate construction joints and water seals
at its junction with both the spillway and the core wall of the danm,

2. Provide contraotion joints, including water seals, in
the ogee spillway weir crest.

3. Redesign that portion of the left spillway side wall
(transition section between the spillway ogee and the channel
lining) between stations 5+10 and 5+60 in such a way that better
hydraulic properties may be obtalned.

4. Protectlon sgainst erosion or movement is to be pro-
vided for the area immediately adjacent to and on the reservoir
side of the ogee weir structure, the structure connecting the weir
end core wall of the dam and the left abutment of the dam.

OQur Mr. MoKinlay is conversant with these features and wil;
be glad to discuss them with you at your convenience.



Mr. H. N. Savage --2 2/15/33 Al

With these design revisions and additions satisfactorily
completed and incorporatec in the plans and upon submission of
tracings, in duplicate, to this office, formal approval can be
given to the plans for the proposed El Capitan spillway.

Very truly yours,

_G ‘OO » X A2 €
Deputy in Charge of Dams

cc-G.McKinlay
W.H.Holmes
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March 11, 1933

¥r. Edward Hyatt, State Engineer
401 Public Works Building
Sacramento, California.

Subject: San Diego River Project, El1 Capitan
Feature, spillway.

Dear lr. Hyatt:

Enclosed for your consideration and reaction are
prints of Drawing wWD-449 Sheets 1 to 7a inclusive, edited
to March 6, 1933, end WD-450, showing, except for the
lower end, the detail of the spillway structure for El
Capitan reservoir dam.

The revisions and modifications suggested in your
letter dated ¥ebruary 15, 1953 of the drawings submitted
to you on February £, 1953, have been incorporated in
the drawings except for the lower end of the spiliway,
drawings for which are now being developed.

Very truly yours,

H. N. Savage,
Hydraulic Engineer.

For/p

encle.(16)

Drawing wWD-449 Sheets 1 to 7a (2 copies each)
Drawing WD~-450 (2 copies)
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STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS
SACRAMENTO

Mareh 15, 1933

¥Mr. H. N. Savage, Hydraulic Engineer
City of San Diego
San Diego, California

SUBJECT: EL CAPITAN DAM #8-7

Dear Hir. Savage:

We have oritioally reviewed the revised plans for
the spillway on the above dam, submitted by you on BMarch 13.
We wish to ocall to your attention the fact that in all
probability certain revisions of the transition section
between the ogee weir and the channel below will be necessary
during construction. The connaction between the out-off
wall, the dam and the splllway will probably also reguire
revision when the excavation at this point has been completed
and it is our understanding that details of this work will
be developed at that time. We further understand that you
are at present developing plans for the continuation of the
spillway channel beyond the points shown upon the plans sub-
mitted and when these are completed you will transmit them

for our consideration.

With these stipulations, we find that the plans
submitted are generally satisfactory and upon receipt of
tracings, in duplicate, we will proceed to formal approval of

the same.
Very truly yours,

_ 0 S ture
Deputy in Charge of Dams

cc-W.H.Holmes
G.McKinlay
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March 17, 1933

Mr. Edward Hyatt, State Engineer
401 rublic Works Building
Sacramento, California.

Subject: San Diego River Project,
El Capitan Feature, spillway

Dear Mr. Hyatt:

Transmitted herewith for formal approval are
tracings in duplicate of WD-449 sheets 1 to 7a inclu-
sive, edited to March 6, 1933, and WD-450, of the City
of San Diego's San Diego River Project, El Capitan Lam,
showing, except for the lower end, the detail of the
spillway structure.

Prints from these tracings were discussed with
your office by me personally on March 13, 1933, and
indicated to be satisfactory to your office, except as
to revisions of transition sections which may become
advisable after the excavation is made, as set forth
in letter from George W. Hawley, Deputy in Charge of
Dams, dated March 15, 1933.

Very truly yours,

H. N. Savage,
Hydr aulic Engineer.

HNS/p

encls.(16)

Tracing YWD-449 Sheets 1 to 7a inclusive (in duplicate)
Tracing WD~450 (in duplicate)

AL
ek ¢
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STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS
SACRAMENTO

Maroh 21, 1933

Mr. H. N. Savage, Hydraulic Engineer
City of San Diego

524 F Street

San Djego, California

SUBJECT: EL CAPITAN DAHM #8-7
Dear My. Savage:

We are forwarding under separate cover tracings
for the spillway at the above dam #WD-449, Sheets 1 to

7a, inclusive, and WD-450, which were signed by the
State Engineer on March 21, 1933.

Very truly yours,

70 Q
Deputy in Charge of Dams

cc~W.H.Holmes
G.McKinlay
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April 5, 1933

Mr, Edward Hyatt, State Engineer
Division of water Resources
401 Public Works Building
Sacramento, California
Subjects San Diego H#Hiver Project,

El Capitan ¥eature, spillway

Dear Mr. Hyatt:
Enclosed for your consideration and reaction are

prints of drawinga ¥D=449 sheet 7a of 7 edited to April
4, 19333 wD=453 and VWD=454 showing respectively the

drainage system, the detail layout and topography of
the lower end of the spillway structure of the £l Capitan

Reservoir Dam,

Very truly yours,

H. N. Savage,
Hydraullic Zngineer

yoy/p
encl .0(6)
oo Gerald MoKinlay, Senior Engineer VYam Inspection
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STATE OF CALIFORNIA 23576

DEPARTMENT OF PUBLIC WORKS
Sacramento

April 15, 1933

¥r. He N, Savage, Hydraulic Engineer
City of ©an Diego
524 ¥ Street

van Diego, tCalifornia
SUBJECT: EL CAPITAN DAM #8«7

Dear Sir:

Hesponsive to your telephone request of yesterday, April 13,
relative to plans submitted for outlet portion of the rl Uspitan
Spillway, the following telegram was sent you today:

®"CANNOT APPROVE PLANS SUBMITTED FOR OUTLET CHANREL SECTION EL
CAP ITAN SPILLWAY STOP WE BELIEVE INTIGRITY OF DAM WILL BE JEOPARD-
IZED IF ADEQUATE PROTECTION IS KOT PROVIDED TO PREVEET ERISION DUE
TO HIGH VELOCITIES AND LARGE FLOOD FLOWS STOP IT IS BELIEVED THAT
PLA¥S A3 SUBHITTED CAN BE COFSIDERED IF MODIFIED TO PROVIDE SUIT~
ABLE REINF ORCED CONCRETE LINING TO BE CARRIED A SAFE DISTANCE
BEYOND DAM AND AN ADEQUATE CUT~OfF CONSTRUCTED AT END OF LINING
STOP CONSIDERATION SHOULD BE GIVEN TO REDUCING EXCEPTIONALLY HIGH
VELOCITIES TO CONTROLLABLE ONES AND DISSIPATING ENFERGY TO MINIMUM
IN ORDER TO AFFORD AMPLE PROTECTION TO DAM STOP LATTER ¥FOLLOWS®™,

Very serious ooneideration has been given the plang for the
outlet portion of the X1 Capitan spillway, recently submitted by
you, and based upon an intensive study of the plans it is not
felt that approval oan be given the plans as submitted,

Under these plans it is not believed that adequate proteot-
ion has been afforded the dam. It is8, however, believed that the
plans can be s0 modified and revised that the integrity of the dam
will not be seriously menaced during periods of large flood flows
with oonsequent high channel velocities if the excavatione as
shown are properly paved with a well reinforoed concrete lining
and an adgquate out-off installed at the discharge end of the
epillway channel. The velooities in the apill¥Way during periods
of flow are, as you know, of a very high order and sufficient in
our opinion to cause extensive erosion with a possible attendant
adverse «ffect upon the safety of the dam as Well as the spillway
structure itself. If the measures suggeeted are adopted, togeth-
er with additional oonskderation of further minimiging the energy
of the discharging stream, it is believed that while reasonabdble
protection will be afforded the dam there 8till remains the
probability of failure in part or in whole of the channgl section
of the espillway, 1In other words, while the plans, when modified
will not be in full accord with aooepted engineering practice for
oaring for the many faotors involved, and while there probably
will be damage or injury to the oglllway struoture neceesitating
the repair or rec¢mmstruotion of this structure, we believe thisg
dams will not be seriously endangered. If we oan be ¢f any assigt-

oe fo you in expediking aation on the plans, kindly be agsured
hat we will be glad to confer with you at your conveniende,
Very truly yours,

¢¢ W.H.Holmes Geo. ¥. Hawley
G.MoKinlay Deputy in Charge of lamms
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POSTAL TELEGRAPH

S149 101=5C SACRAMENTO CALIF 15 1222P 1933 APR 15 B¥ 99
H ¥ SAVAGE=
HYDRAULIC ENGINEER CITY OF SANDIEGO 524 ¥ ST SAEDIEGO

CAFNOT APPROVE PLANS SUBMITTED FOR OUTLET CHAMNEL “SECTION
ELCAPITAN SPILLWAY STOP WE BELIEVE INTEGRITY OF DAM VILL BE
JEOPARDIZED IFP ADEQUATE PROTECTIOK IS NOT PROVIDED TO PREVENT
EROSION DUE TO HIGH VELOCITIES ARD LARGE ¥LOOD PLOWS STOP IT IS
BELIEVED THAT PLAI‘;S AS SUBMITTED CAX BE CONSIDERND IF MODIFIED
TO PROVIDE SUITABLE REINFORCED CONCRETE LIRING TO BE CARRIﬁD A
SAFE DISTANCE BEYOKD DAM AWND AN ADEQUATE CUTOFF CNSTRUCTED AT
ERD OF LINING STOP CCNSIDERATION SHOULD BE GIVEN TO REDUC ING
EXCEPTIONALLY HIGH VELOCITIES TO CORTROLLABLE ORES AND
DISSIPATING ENERGY TO NINIMUOM IN ORDER TO AFFORD AMPLE
PROTECTION TO DAM STOP LETTER FOLLOWS=

GEO ¥ HAVWLEY, .
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June 19, 1933

Mr, Edward Hyatt, State fngineer
401 Public Works Building
Sacramento, California.

Subject: San Diego Hiver Project, Xl Capitan
Feature, Spillway

Dear M. Hyatt:

Enclosed for your consideration and reaction are
prints of vVrawing WD=449, sheet 7a of 7, edited to June
15, 19333 WD=454 and WD=460, showing respectively the
drainage system, the topography and a detail layout for
fhe lower end of ¥l Capitan reservoir dam spillway

channel,.

There also is encloesed print of Lrawing wWD=461
showing crose sections of the San Uiego River channel
below the spillway, for your use in determining the
backwater as affecting the epillway discharge,

Very truly yours,

H. N. Savage
Hydraulic Lngineer.,

HFS/p
enals.(8)

co-Gerald HoKihlay, Yenior ifngineer of Vem Inspection
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STATE OF CALI¥ORNIA

DEPART¥ENT (F PUBLIC WORKS
Sacramento

July 7, 1933

¥Mr., H. Y. Gavage, Hydraulic tngineer
City of San Uiego
524 ¢ Street
San Diego, California
SUBJXCT: EL CAPITAN DAM #8-7

Dear Mr, Savages

Ve have reviewed the plans for the spillway on the
above dam, submitted with your letter of June 19, (Plans
WD=449, sheet 7a of 73 ¥D=454 and WD=460) and find them
to satisfactory to this office. 1f, therefore, you will

forward the tracings they will be formally approved.

Very truly yours,

Geo. We Hawley
Deputy in Charge of bLams
cc~W ., Holmes
Ge¥cKinlay
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July 13, 1933

Mr, Edward Hyatt, State Kngineer
401 Public works Building
Sacramento, California

Subject: San Diego river Project,
] Capitan ¥reature, spillway

Dear Mr. Hyatt:
knclosed far your formal approval in accordance
With your letter dated July 7, 1933, are tracings, in
duplicate, of Lrawings WD=449 Shset 7a of 7; wD=-454
and wD-460, ahowing the lower end of kl Capitan remservoir

dam spillway channel,
Very truly yours,

H. K. Savage
Mydraulic Engineer

el 6)
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STATE CF CALIFORNIA
DEPARTYENT OF PUBLIC WORKS
dacramento

July 20, 1933

¥r, He ¥, Savage, Hydraulic &ngineer
City of San Diego

524 ¥ Street

gan Diego, California

S¥BJECT: EL CAPITAN DAM ¢#8=7

Dear Mr. Savages

We are mailing under separate cover tracings of £l Capitan
Spillway Drawings WD=449, Sheet 7a of 7; WD=454 and WD-460, which
have been approved by this office.

In considering the plans for construotion of the spillway
extension, the fact must be recognized that, during periods of
considerable dieciarge or of continuing moderate flow, erosion
will probably oocur within and adjacent to the lower end of the
channel necessitating repair of the reswl ting damage, if any,
together with maintenance work sufficient to minimize the damage
that might be caused by heavy flood flows. In approving these
plans it is felt, however, that such damage a® might reasonably
be gxpected to occur will not be sufficient in any limited period
of time to jeopardize the safety of the dam and the approval by
the State £ngineer of these plans eéxtends primarily to the

eafety of the dam, rather than to repair or replacsment or main-
tenance work that might be later found necessary in the channel,

Also, the following comment is submitted for your consid-
eration,

The importance and magnitude of the spillway structure is
such that we believe you would be fully juetified in making a
model of the prototype on such a scale that the hydraulic pro-
perties of the spillway, including the channel, could be oare«
fully etudied as a vaeis for such modifications in the structure
as may be fouxnd desirable and necessary., it might be found from
flow observations through euch a model that training walls of
moderate height and equally spaced in the entry seotion would
materiall¥ improve the hydraulic properties of this seotion and
tend to minimize the turbulence which it is believed will oocur
if euch walls are not constructed. Likewiee, more oompetént
knotledge of the behavior of the discharge end of the epillway
might result in a design that would very materially minimize the
erosion that probably will occur during periods of peak flow,

while under the poligy set forth in the preoeding para-
graph of this letter the model test can hardly be required, it
i recormended, and if you follow this suggestion this offioce
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will be more than willing to recite in greater detail its
thoughtes as to data to be obtained, methoda, etc.

Discussion has previously been had relative to caring
for looal drainage above the channel and it is understood that
this will be properly provided for during the construction

period,
Very truly yours,

Bdward Hyatt
State Engineer
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From : Engineer Fred D. Pyle

To ¢ Hydraulic Engineer

Sudj ect : San Diego River Project, E1l Capitan Feature

Spillway, State Engineer's reactions to deeign

Qg&ghgxqi‘_lgﬁlg The Hydraulic Engineer and City Attorney
confered in Sacramento with the State Engineer with reference to
the application of the City of San Diego for permiesion to con~
etruct E1 Ca;:itan reservoir dam.

%gjghgz_z*41&31¢ The City Attorney notified the Council he i
had attended the conference and that, in addition to-other engin=-
eering and geological information, the State =ngineer reguestéd:

“"A hydrographic report containing complete information
on the area of the watershed, data on past runoff floods,
etcey, with an especially detailed and definite report
econcerning the size of the spillway so0 as to be assured
of safety to an earth and rock fill dam in the event of
a major flood."

Qotobex 8, 1931, The Hydraulic Engineer advised the Mayor
and Council in part that the State Engincer requested the Bity to
employ a geologist and consulting engineer to report on the dam-
eite and the designs of the damj also the City should retain and
employ the services of an outside consulting engineer thruout the

construction of the dam,

*The State Engineer further requested higtorical
reports and statistics of the hydrography - annual
runoff and flood runoff = of the San Diego River
drainage basin tributary to the El Capitan reservoir
a8 basis for the determination of the maximmum spill-
way ocapaoity which may be necessary to discharge not
only the equivalent of the maximum runoff and floods
Which have occurred since runoff has been observed
and recorded but, out of abundant caution, provide
for the much greater flooé¢ runoff which may occur
once in two hundred or more years. Prominent import-
ance was attached by the State Engineer to this
feature of the problem which he and hie staff deemed
of dominating importanoe to insure the safety of any
other type of dam, than one of solid masonry, which,
if properly designed amd constructed, might permit
an extraordinary flood to discharge over its top
without injury.

The 8tate Engineer desired the above information and investi-
gations before accepting the formal appdication and the accompany-
ing filing fee, but desired a copy of the drawings and epeoifica~-
tions to consider informally pending the receipt of the additional
informat ion.

>
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It is indicated that the following drawings were included
with the specifications informally delivered to the 3tate Engineerj

WD=285 edited to 5=7-31

WD=313 sheet 1 of 5 edited to 9-5-31
WD=313 sheet 2 of 5 edited to 2-13-31
WD=313 sheet 3 of 5 edited to 9-5-31
WD=«313 sheet 4 of 5 edited to 9-5-31
¥D-313 sheet 5 of 9 edited to 9-5-31

Drawing WD=»313 sheet 1 of 5 showed plan of side channel spill-
way 400 foot crest channel 150 feet wide opposite lower end of
crest 100 fect wide near end of ohannel at elevation 720, and com-
bined 4 compartment siphon spillway channel, of which ended at
elevation 706.5 with indicated flood discharge chanuel ending
below the overflow spillway channel.

Sheet 3 of 5 showed section along the core wall section thru
the siphons and side channel spillway.

Sheet 5 of 5 showed section thru eiphon spillway, siphon open-
ing 12 feet wide 10 feet high.

Qgsgggg %?E %93;. The Hydraulic Engineer furnished the State
Engineer A" precipitation of and flood data to accompany
the applioation for ¥ Capitan dam, together with supplemental
data. The spillway indicated on the drawings was the same as de-
signed by John R, Freeman who stated: "The siphon and weir com=
bined will take oare, during the record flood of 1916 on top of
future reservoir without overtopping the dam." Water Supply Paper
426 page 52 gives the peak flow January 27, 1916 as 38,000 cubio

feet per secnd,

n%lﬂmhgz_ﬂldlaéég City's Enginser Harold Wood advised the
Hydraulic Engineer at, during a conference held in the forenoon
of November 9, 1931, George W. Hawley, Deputy State Engineer, gtat~
ed that, among other things required by his department relative

to the review of the drawings and specifications of Z1 Capitan
reservoir dam, was

"2, Hydraulic design of the siphon and side channel
spillway."

Novamhar 13, 193). Hydraulic Engineer furnished the State
Engineer additional drawings WD=313 sheet 1 edited to 11-3-31;
sheet 4 e dited to 11-10-3%; sheet 5 edited to 11-13-313 WD-290
sheet 2 edited to 11-9-31; all to be substituted for the drawings
then in the State Engineer's officej aleo the following supplemgnt.
al drawings to be added ¥D~363 showing details of side channel gng
siphon spillways and of the lined spillway channel at elevation
720 for the eide channel pertion and 705.,7 for the spillway segc-
tion; WD=364 showing typical retaining wall seotions between 84 phon
epillway and side channel spillway} ¥WD~367 showing typical rotaining
wall seotion south side of siphon spillway channel, also detajils

of eore wall,
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N%vggbgr 103 123%, Report of Dr. C. Do Marx and C, ¥, Tolman
to be tranemitte o the State Engineer in support of the City's
application to comstruct E1 Capitan Dam, states:

"Our investigation therefore covers: . « « III. An
analysis of the floed flow provision made for the
propoeed spillway and its design. « . o CIAPTER I
FOURDAT ION GEOLOGY OF EL CAPITAN DAM SITE NUMEER 2
e o o Spillways. The spillway will be excavated in
80lid and inpervious granite rendered somewhat
friable by weatherings The walls of the excavation
will stand well, In short, the hed rock for the
spillway will be quite satisfaotory, . . « +» CHAPTER
III SPILLWAY CAPACITY. . . The proviaion for flcod
flow seems to ue to be ample. e drawings, however,
for the spillway as shown in the plans submitted
should be amplified. The State Engineer will reguire
detailed drawings showing the structural features of
the spillway so that its safety can be checked.. « «
SUPPLEMEMNTARY STATENENT. . . The calculations for the
spillway alow that ample spillway capacity has been
provided."

Novembii %OE lg;l. Engineer larold Wood furnished %he Hydraulig
Ingineer a 8 taken to the ctate inginecer's office in
Los Angeles Ootober 16, 1931.

Novemter 1 1931. Engineer Harold Wood advised that Conaultins
Engiﬁ;;f“:;ﬁtﬁ“%f‘ﬂ??f‘reoeipted reports and data pertinent to m

Capitan Dan,

December 1 . Conference in the Hydraulic Engineer's
offi6;_;I§E_EZ%§_3¥§%Eiala State Engineer and representatives, in-
cluding Edward Hyatt, Gec. W. Jiawlsy, ¥, Ji. Holmes, Chester
¥arlia ve, L. C., H111, T. B, Cosgrove, C. L. Byers, K. B. Daniel,
C, ¥, Tolman, C, D, ¥arx, Fred D. Pyle, Harold Wood, H. N. Savage;
regarding City's application to comstruct El Capitan Dam, filed
11-21-31,

. ber 1 « State Engineer formally approved applica-~
tion E~9 with gﬂi gollowing reservations

"This action, however, do&s kot inolude at thia
time approval of all details of hydraulic and
structural design, as modifications of some features
may be found advisable or necessary either by the
City itself or by the State."

De v The State's Consultant L. C, Hill reported
to the Lzage Engfneer and questioned the conBtruotion of siphon
spillway of the size indioated on the drawings, and suggested thg
use of drum gates.

“The whole spillway ahould be re-~designed, whether
siphons are used or not, so as to ¢arry the maximum
amount of water with the length of spillway 1lip availe-
able. The axis of the discharge channel should be
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straight and should be carried in cut to the flat
below, Its discharge should then be so directed
that no damage can result to the downstream toe of
the dam,

"The spillway should be re~dasigned both structe
urally and hydraulically. An endeavor should be
made to have the discharge channel from the side
spillway and the discharie channel from the drum
gates or siphons merge in as short a distance be-~
low the den as possible. If properly designed, there
should %6 no need of a high wall betwesn these two
dischorge cuannels. On account of the difficulties
arieing from the combined operation of these two
types of s5pillways, it seems most advisable that
you should require the City of San Diego to make a
model and test it, and then to modify the design
until the results are satisfactory, Otherwise the
cross currents that may arise below the gates may
become very dangerous,”

¥r. Hill's recommendations contain the followings

"(1) The spillway should be re-designed so that ¥ith
water surface in the reservoir at elevation 762 the
combined mpillway discharge will be at lasast

75,000 cu.ft.per sec,

"(9) A model of the proposed spillway should be made
and tested."

The State Engineer wired the Hydraulie
Znginsey that approval given Decenber 7, 1931 wa®s general only.

Ji 32, The State Engineer advised the Hydraulic
fngineer %y latter of the insufficiency of the edited and addi®ion~
al drawingas furnighed him.

"In our opinion and that of our condultant the
hydraulic properties and struotural details of
the gomposite spillwaye do not have the factor
of safely deemog necgssary for a structure of
the Tngnitude amd importanoe of the Bl Capitan

)

January 18; 1932. Deputy State Engineer W. H. HOlmes Visigeq
the office of the Hydraulio Enginecr and disgussed With Engineer
Pyle (Hydraulic Enginesr to ¥ashington D.C. 1+14-32) the designg
of 1 Capitan reservoir dem ms then before the State Engineer, He
made available the report of R. L. ¥ing on probable size and freq.
quenoy of floods at El Qapitun damsite., He stated that the
10'x12' siphons were not acoeptable without full soale model teat
He discussed the advisability Of making & model test of the Opgpae"
tion of the overflow spillway. He stated the spillway showld be "
re~designed, eliminating lisgon- and increasing the ecupaoity ¢
provide for conditiones as set out in R.L.Wing's study of flooq £

Q\l.‘
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February 2, 1932. In a telephone conference between the
Hydraulic kLngineer and L. C. Hill, ¥r, Hill advised that
“The spillway design may properly be omitted at this

time as has been the accepted policy at a San Gabriel
Dam,"

This conference was reported to the State Engineer 2~-4~32,

February ;. 1232. Assistant Deputy State Engineer W. H.
Holmes reviewed a discuesed with Engineer Pyle the drawings
for El Capitan dam and stated:

WD=313 Omit siphons in spillways indicate adequate
spillway; modify spillway to conform to new
d‘eigﬂ.

WD=363 Show sufficient outline of spillway to oom-
pute hydraulic functions. Structural details

to follow.
gbruar 1932, The Hydraulic i#ngineer transmitted to thg
State Engineer and specificatione prepared in accordance

with suggestions contained in the State Zngineer's letter 1-14-32;
L. C. Hill's letter to the State Engineer 12-12-31 and oral suge
gestions of W, H. Holmes,

Eebr%grx 13, %2 g. The Hydraulic Zngineer advised the State
Engineer that the 510'orest wide channel spillway as indicated on
drawing WD-385 submitted February 5, 1932, would, with reservoir
ponding, provide for a flood of 102,000 cubic feet per eecond,
¥ith @ maxigum reservoir elevation of 763 maximum discharge of

about 75,000 cubic feet per second,
February ;?, lgéz. The Hydraulic Engineer, in letter from
Sacramento, advise gineer Pyle in part as followes

*The following notee are to be incorporated on
Drawing WD-382,

'Detailed structural and hydraulic draw-
ings for the spillway channgl disoharge
end are to be ddveloped and submitted
for approval,'

'Eliminate from this drawing the details
shown at the junction between oore wall
and epillway and eubetitute this notes
Detail designe for the junotion between
core wall and spillway will be developed
and submitted far approval before con=
etruction.’

eb 3, 19312. Agti draulic Engineer Fred D, Pyle
HB e for El Capitan a.,.yg.

the State Engineer, Reeident Engineer Harold Wood the traoings
t¢ Sacramento where, after minor modifioations and ohanges wgre
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made, they were approved by the State Engineer.

Eﬁhmﬂr§ %9, 1932, Drawings WD~382, 383 and 390 sheets 1 and 2
as later use n the oontract specifications, were approved by the
State Engineer.

Sggsgmbgr %, 1932. Resident Engineer Wood advised the Hydraul-
ic Engineer as to the contractor's request that stakes be set for
the spillway and the spillway ohannel.

ry 6, 11, 25, 1 « Inter-offioe communioations relative
to the necessity far having detail spillway designs approved by
the State Engineer before major spillway excavation undertaken.

ﬂﬁﬂﬂﬂfl 225 12?5, Deputy State Engineer Geo. V. Hawley examina
the work a pitan dam and went over the epillway location

with Resident Engineer Wood, Engineer Pyle, and over the spillway
designs in the office with Engineer Pyle. It was indicated that
changes at the lower emd of the spillway as to grade, length of
channel and cutoff wall would be required. Mr. Hawley stated that
he desired topography and profile to the river channel.

Februaiﬁ 2! %9;3. Hydraulic Engineer transmitted to the State
Engineer rawing WD-449 sheets 1 to 7 inclueive and ad-

vised that drawings were being prepared ahowing topography between
ends of the spillway and the river channel.

B ry 195, 1 « The State Engineer advised the Hydraulic
Zngineer that drawing WD~449 sheets 1 to 7 had been reviewed and
found satisfactory insofar as hydraulic capacity, type and location
were ooncerned but that before formal approval eould be given,
provision must be made to carry the disoharge kip of the channel
section to a greater distanoe beyond the dam downstream and to an
elevation approaching that of the existing channslj

Also that it might be found advisable to provide means for
minimizing the energy of the spillway disoharge and to design the
lower reaches of the channel in suoh a way that no damage would
result from an sxpected hydraulic Jjump of magnitude. Attention
was also invited to other details suoh as oonneotion between the
core wall and the ogeg portion of the spillway, oontraction joints
in the spillway weir crest, the re~design of left spillway side
wall station ;+10 to 5460, protection against erosion on the up=-
stream side of the weir vicinity station 5+10.

!ﬁisgii&;_igg3. The Hydraulic Engineer submitted to the State
Engineer ts drawing WD-449 sheets 1 to 7a, edited to March
6, and ¥D=450 showing the spillway to station 7+37, and indication
that the spillway channel was $o be further extended.

!££l§.L5;_12%3. The State Engineer advised the Hydraulio
Engineer that certain provisions of the transition section Yetween
the ogee weir and the spillway ohsnnel would be neoessary during
oons truotionj alse the oonneotion between the cutoff wall of the

dam and spillway would probably require provision when the exoava~
tion had Yeen completed; also
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“We further understand that you are at present
developing plans for the continuation of the spill~
way channel beyond the points shown upon the plans
submitted and when these are completed you will
transmit them for our considsration.”

March 12a 1933, The Hydraulio Engineer submitted to the State
Engineer, in duplicate, tracings of ¥D~449 sheets 1 to 7a edited
to March 6, 1933, and WD=450. These tracinge were about the same

as previously submitted, exoept the drawings were completed to
station 7+37 only and it was indicated that there would be a furth-

er extension.

digreh 18, 1933, The Hydraullo fngineer advised the Council of
the conference in cacramento with the State Engineer in part ae

follovwsas

“The State Engineer and his technical ataff an~
nounoed their favorable reaction to the general
deeigns and to detail designs for the El Capitan
reservoir epillway as developed in this office,
and it is justified to expect that the State
Engineer's official approval will be forwarded
back to the City of San Diego in the near future."

March P o« The State Engineer approved drawings WD=449
sheets 1 to and WD=450.

' April f; %233. The Hydraulic Engineer submitted to the State
Engineer pri of drawing WD=449 sheete 7a of 7 edited to April
4, 1933.

April 15, 1933, The State Znginesr wired the Hydreulio Engineer
as followss

®"Cannot approve plans submitted for outlet ohan-
nel section Sl Capitan spillway stop we believe
integrity of dam will be jeopardized if adequate
protection is not provided to prevent erosion due
to high velocitiee and large flood flows stop it
10 believed that plans as submitted can be oon-
sidered if modified to provide suitable reinforced
oonorete lining to be carried a safe distanoe be-
yond the dam and an sdequate cutoff oonstruoted
at end of lining stop oonsideration should be given
to reducing exoeptionally high velocities to oon=~
trollable onee and dissipating energy to minimum
in order to affoyrd ample protection to dam stop
letter follows."

April 15, 1933, The State Engineer by letter to the Hydraujy,
Engineer oonfirmed the above telegram and stateds
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“Very serious consideration has been given the
plans for the outlet portion of the il Capitan
epillway recently submitted by you, and based upon
an intensive study of the plans it is not felt that
approval can be given the plans as submitted,

*Under these plans it is not believed that ade~
quate protection has been afforded the dam. It is,
however, believed that the plans can be so modified
and revised that the integrity of the dam will not
be seriously menaned during periods of large flood
flows with consequent high channel velocities if the
sxcavations as shown are properly paved with a well
reinforced concrete lining and an adequate cutoff
installed at the diecharge end of the spillway chan~
nel, The velocities in the spillway during periods
of flow are, as you know, of a very high order and
suffioient in our opinion to cause extensive srosion
with a possible attendant adverse effect upon the
safety of the dam as well as the &pillway struoture
itseif. If the measures suggested are ddopted, to~
gether with additional consideration of further mine-
imizing the energy of the discharging stream, it is
gelieved that while reasonable proteotion will be
afforded the dam there still remains the probability
of failure in part or in whole of the ohannel seotion
of the spillway. In other words, while the plans,
when modified, will not be in full accord with ac~
cepted engineering practice for caring for the many
faotors involved, and while there probably will be
damage or injury to the spillway struoturs necessi-
tating the repair or reoonstruotion of this struoture,
we believe this dam will not be seriously endangered."

i « Gerald McKinlay, State Senior #ngineer of Dap
Inlpecgion, Zn %g. Water Development office during the absence of
the Hydraulic Engineer, advised Engineer Pyle that the lining of
the epillway channel 150 feet wide 15 feet deep should be carried
to coordinate 5700 or etation about 19. ¥r. loKinlay referred to
the ocapacity of the upper portion of the spillway channel as

84,000 oubic feet per second.

!ex L; ;23}. Exgmingtion wae made on the ground of the ampille
way extension by Deputy State Engineer George W. Hawley, Senior
Bngineer of Dam Inepeotion Gerald MoKinlay and Zngineer Pyle. i,
Hawley stated that the plan of the spillway channel as previously
submitted was entirely too short and that the lining should be
extended to at least station 15¢50 where a deep cutoff wall shouiq

e oonetructeds He aleo suggested that provieion be made in the
gloar of the epillway channel ti dissipate a portion of the veloc-
ity of the water and that a channel should be excavated frogj the
end of the lined sedtion to the river vicinity station 24,

W Printe of drawing WD=449 sheet 7a of 7 edited
to June 15, 1934, WD-454, 460 and 461 were forwarded to the State

xngi neer.
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July 7, l%g}. The State Engineer advised the Hydraulie
Engineer that WD-449 sheet 7a, WD-454, and WD=460 were satisfact=

ory and that upon receipt of the traoinge they would be formally
approved.

J) i8, 1 « The State Engineer approved drawings showing
concrete lining extended to station 15+50, elevation of floor 542
and called attention to the importance of constructing a model
of the spillway, and oonducting experiments.

Fred D. Pyle

Engineer
FDP/P
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September 13, 1933
¥From : Resident Engineer
To : Hydraulic Engineer
Subject : San Diego River Project, £l Capitan rFeature

State inspection

1. oun September 9, 1933, Leputy State Engineer Geo. W,
Hawley, ®enior Lngineer of Lam Inspection Gerald McKinlay,
and State Geologist Chester karliave visited and inspected
the work at £1 Capitan Lam,

2. Particular interest was shown in the material above
the north slope of the spillway. MNr. Marliave and the City'e
Consulting Geologist Ur. J. P. Buwalda, wade an inspection
over this slope and about this excavation in the afternoon.

3, ¢The above State representatives sat in conference
with the City's Consulting Engineer L. C. Hill, City's Con-
sulting Geologist, Hydraulic FEngineer, Engineer ¥Fred D. Pyle
Engineer Tom Allen and resident Engineer.

4, At this conference the following matters pertaining
to £2 Capitan dam were discussed by ¥r. Hawley:

(1) 2 or 3 rings of extra deep grout holes
should be drilled in the outlet tunnel
on line with core wall.

(2) Cracks above spillway slope should be
measured daily and records of movements
recorded. DVDefinite decisionr on changes
in spillway elope, if any, will be made
at a later date.

(3) Decision on elimination of steel anchors
in spillway lining would be made after
tests proposed by L. C., Hill are made
and reported.,

(4) No change in top of dam is to be made at
this time.

Harold wood
Heeident f£ngineer

wi/p
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uctober 3, 1933
From : Resident Engineer
To : Hydraulic Engineer
Subject ¢ San Diego River Project, El Capitan rFeature

State inspection

l. oun September 29, 1933 California State kngineer of
Dam Inspection Gerald XcKinlay visited and inspected the
work at El Capitan dam and particularly the foundation for
the spillway crest west of Station 2+64.

2. Mr., MoKinlay reported that the then completed por-
tion of the cutoff trench between station 2+64 and 2+88 was
satisfactory for the placement of concrete.

3. Mr. McKinlay aiid the Kesident Engineer examined the
portion of the foundation under the crest itself and decided
that a greater depth of excavation would be required at this
point and this work was begun.

. 4. Mr. McKinlay expressed aatisfactioh in general with
the work.

9« Mr. Raymond Matthew, of the State Engineer's office,
wae with Mr. ¥cKinlay and inspected the work.,

Harold wood
Resident ®ngineer

HW/p
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¥rom : Resident Engineer

To Hydraulic Englneer

Subject : San Diego River Project, Kl Capitan Feature
State inspection

l, oun October 17, 1933, ®enior fngineer of Dam In-
spection Gerald EcKinlay visited and inspected the work at
Bl Capitan Lam.

2. ¥r. ¥cKinlay inspected the foundation foar the
spillway crest 4+08 to 5+10 and approved sams as being
satisfactory,

3¢ Mr. McKinlay inspected the dam from the spillway
and later drove to the top of the upstream rock embankment.
He was much concerned over the borrow pit material being
dumped dry over the ineide slope of the upstream rock em=-
bankment which reduced the beach width so that in one placd
only 15 feet of beach remained. He asked what we were going
to do. I told him the oontractor had been given directions
by letter (I referred to letter 5-55). He said he under=-
stood we were going to insist on clay being brought into
build up the puddle core and that this was decided on
October 7, 1933 I told him no instruction relative to
this other than letter of uectober 3, 1933 (5-50) had been
given the contractor,

Harold Yood
Resident Engineer

Av/t
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November 15, 1933

Mr, Bdward Hyatt, Gtate ingineer
401 Public Works Building
ogoramento, talifornia

Subject: San Diego River Project, E1l Capitan
¥eature, Contract Construction,
Spillway txtemeion, State's Kequirement
for Safety of 3truoture.

vear ¥r., Hyatt:

Contractor T, E. Connolly at El Capitan Lam yesterday,
November 14, 1933, told me that he had understood definitely
from each Deputy State Engineer Geo. W. Hawley and State
Senior Inspeotor of Lams tierald McKinlay that the State
Engineer was not requiring as a measure of safety the excava~
tion of a projected about 900=foot long reach of unlined spill~
way extension from the end of the lined spiliway channel at
spillway station 15+50 to a connection with the present main
channel of the Saun Diego Hiver.

The Coutractor's Attorney, John M, Martin, stated a few
minutes ago in my presenoe to Juige Clarence Harden before whom
a Declaratory Helief relative to the Contractor's ouligation
to oonstruct and complete the 8l Capitan spiliway channel g8
finally approved by the State fZngineer July 18, 1933 is being
heard, that vVeputy State Engineer Hawley recently told him that
the State was not requiring the City to extend the about 900=foot
reach of unlined spillway channel from spillway station 15+50 to
a comnection with the ®an Diego ftiver.

On receipt of this letter will you kindly favor ms with a
day telegram stating the State Engineer's requirement for the
excavation of the about 900=foot reach of unlined spillway chan-
nel extension shown on drawing WD=454, or the State Zngineer's
opinion that the excavation of the about 900~foot reach of une
lined spillway channel is not a neoecesary measure of safety for
the EZ1 Capitan dsm and that the City may omit the chanrnel.

Your telegram will make of formal record, the reesults of
a telephone conversation between myeelf and Mr. Hawley thie
afternoon,

VYery truly yours,

H. B, Savage
s/t Hydraulie¢ Xnginser
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THIS WILL CONFIRM TELEPHOME COMMUHICATION OF LAST EVENING
REAFFIRMING JULY EIGHTEENTH APPROVAL ELCAPITAN SPILLWAY
EXTENSION PLANS WITHOUT CHANGE OTHER THAN MINOR MODIFICATIONS
WHICH MAY BE DEEMED ADVISAHLE AFTER STUDY OF SPILL¥AY MODEL

PERFORMANCE
GEO W HAWLEY
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STOP CONSEQUENTLY NO BASIS ¥OR ELIMINATING THIS NECESSARY
CHAUIEL EXTENSION=

EDWARD HYATT STATE ENGIREER.
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February 21, 1934

¥r, Bdward ¥yatt, State Engineer
401 Public Works Building
Sacramento, California

Subject: San Diego River Project, El Capitan
Feature, spillway extension
structural details

Dear Mr, Hyatt:

The City of San Diego expects tn issue notice inviting
bids, drawings and specifications for the El Capitan Reser-
voir DYam Spillway ixtension in the near future.

Drawings for the El Capitan Reservoir Dam, Spillway and
Outlet Works already approved by you will be used insofar as
practioable, but in order to avoid coufusion, an additional
drawing, ¥D=498, has been prepared showing sections and de-
tails of the spillway extension, all of which are in agree-
ment with drawings already approved by you,

Enclosed is a full set of prints of drawings which it ie
proposed to include in the drawings and speoifications for
the 51 Capitan Reservoir Dam Spillway Extension.

It 1s understood that under the conditione your foruwal
epproval is not required on drawing WD=498,

Very truly yours,

H, H. Savage,
Hydraulio Engineer,

FDP/p

encles(5)

Drawings WD=462, 449(2 sheets), 460, 498,

co-W, H, Holmes, Assistant Deputy State Engineer (with enols.)
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February 28, 1934

¥r. Edward Hyatt, State Engineer
401 Public¢ Works Building
Sacramento, California

Subjects San Diego River Project,
El Capitan Reservoir Dam Spillway
Extension Feature, drawings

Dear Mr, Hyatt:

Enolosed for your information and files are prints of
drawing WD=-498, properly signed by the lHydraulic Engineer,
ahOWIni details of the &1l Capitan Reservoir Dam Spillway
Extension, which, excepting for slight modifications, are
the same as those heretofore furnished you.

It is understood that in accordance with your letter
dated February 24, 1934, your formal approval is not necess-
ary on the tracings.

Very truly youre,

H. XH. Savage
Hydrauliec Engineer

FDP/p
encl, WD-498
-co~W,H,Holmee, Assistant Deputy State Engineer
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May 10, 1934

¥r, Zdward Hyatt, State kngineer
401 Public Works Building
Sacramento, California

Subject: San Diego River Project, 41 Capitan
Feature, Spillway tixtension, unlined
channel between Station 15+50 and
San Diego Hiver.

Dear Mr, Hyatt:

Enclosed is print of Drawing WD=-454, as edited to May 8,
1934, showing the lower end of the £l Capitan reservoir

spillway channel.

On this drawing, as edited to June 15, 1933, and approved
by you on July 18, 1933, a 50-foot wide unlined channel was
indicated extending from the end of the concrete lining at
Station 15450 to coordinate N 3600 E 3200, the channel to be
excavated as directed.

Investigation on the ground imdicates the advisability
of excavating this channel in the original location shown gnd
down to elevation 546,

Three cross asections - A, B aund C - are shown on the
drawing as edited to May 8, 1934, showing the elevation of
the bottom, the side slopes and the formation as exposed by
test pit investigations suggested by Assistant Deputy State
Sngineaer », H, Holmes,

Your early approveal of the elevation of the bottom and
of the side elopes of this channel will be appreciated,

Very truly yours,

H. ¥. Bavage
Hydraulic Engineér.

HES/f
co Asst.Deputy Stats Engineer
%, H. Holmes
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May 14, 1934

From ¢ Resident Engineer
To ! Hydraulic Engineer

Subject: San Diego River ¥roject, £1 Capitan Feature
State inspection

l. On May 7, 1934, State Hydraulic Engineer W. H. Holmes
in company witg the Hydraulic Engineer visited and inspected
the E1 Capitan dam and spillway.

2. The centerline of the spilllway extension channel 15+50
10 river passing thru coordinates N 3600 - E 3200 was flagged
with white flags. The southerly alignment passing thru oo-
ordinates N 3700 -~ E 3500 was flagged with red flags. Mr. Holmes
favored the original alignment thru coordinates N 3600 - E 3200.
He suggested bottom at elevation 548. Mr. Savage said a draw-
ing would be prepared for the State Engineer to approve this
alignment and grade of bottom at elevation 546 and with north
side slope 2 on 1 and south side slope 1 on 1.

3. Ur. Holmes and the Resident Engineer inspected the out-

off trenoh on the south abutment from N 3000 to N 3011. Nr.
Holmes suggested that step in bottom be cut south to about N 3006

or 5 feet at elevation 7%53.

4. Mr. Savage and Mr. Holmes conferred relative to sand
strata and lenses in the puddle core. I did not learn what
was finally deoided, if anything, relative to the puddle core.

Harold wWood
Resident Engineer

HW/p
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STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS
SACRAMENTO

May 15, 1934

Mr. H. N. Savage, Rydraulic Engineer
City of San Djego

524 F Street
San Dijego, California

SUBJECT: EL CAPITAN DAM #8-7

Desr Mr. Savage:

This will acknowledge receipt of your letter of
May 10, 1934 enclosing a print of Drawing Wp-454, as
edited to May 8, 1934, showing dimensional data in the
open channel from Ytation 15+50 to the river channel.

The proposed plan for the excavation of this
section of the channel has the approval of this office.

Very truly yours,

EOQ.
Deputy in Charge of LCams

cec-W.H.Holmes
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April 20, 1932

Honorable fdward Hyatt,
State Engineer
Sacramento, California.

Subject: San Diego River Project, El Capitan
Reservoir Dam, Spillway and Outlet Works.
Outlet Tower.

Ky dear ¥r. Hyatt:

Enclosed for your appropriate action and official
epprovel if found satisfactory, are two copies of Bureau of
Water levelopment Drawing WD-400 showing. the general
astructural and hydraulic features of the outlet tower
for the &1 Capitan reservoir feature of the San Diego
Hiver Frojsct.

surther study hes indicated the advisakllity of off-
setting the tower instead of its straddling the tunnel.
This change permits the use of a smaller tower sand ie
{hought to resull in & more c¢fficient strees distribution

and simplifieé operation.,

Detail structural designs are belng developed and
will be completed soor after your officlal approval of
drawing wr~400 is received.

Very truly yours,
H. N. Savage,
Bydraulic Enginesr.

HNS/p
ficle Crawing WGK-400 (2)
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June 18, 1932

Mr. Edward Hyatt

State Engineer

401 Public ¥%orks Building
Sacramento, Californi=.

Subject: <San Diego River Project, E1 Capitan
Reservoir Dam Spillway and Outlet Works.
Outlet Tower. Cesign.

Dear Mr. lyatt:

City of San Diego's Lrawing WD-400, E1 Capitan feature outlet
tower design wns forwarded to you in duplicate April 20 for your
official consideration and the conclusions déemed dy you appropriate.

Your reply letter dated April 25, acknowledged receipt of
Drawing WD-400, and stated that you would give this mstier your

immedinate attention.

7Yhe contractor hes progressed the exeavation of foundation
for El Capitan Dam rapidly and on June 13, your attention was again
invited to the importence of sdvsenoing your conclusions regarding
the outlet tower deeign Drawing ¥%L-400 since the contractor was
opening up the by-paes tunnel and consequently outlet tower foun-
dation excavation in connection therewith. .

The Resident Engineer has requested immediate oonolueions from
me regarding the design and location of the tower in order not to
delay the contractor's work in the vieinity and adjacent thereto.

The contractor advised me yesterdzy thet he has excavated
down presctically to found2tion for both the upetream masonry toe
wall foundation and the downstre~m masonry toe wall foundation for

the dam,
On June 17, I telephoned a request to Senior Engineer of Dam
Inspection, Gerald McKinlay for a visit at his very earliest agree-

able convenience mnd specified June 18, 19 or not later than
June 20 {f at all practioable on his part since the contractor had

been progreesing his work rapidly.

Thias morning when in telephone conferenoe with Engineer

. Gerald McKinlay, he advised that Deputy State Engineer George ¥.

Hawley and he would arrive at &1 Capitan dam site Thursday,
June £3,

It 18 hoped that your Department will have reached a definite
oonclueion regarding the outlet tower in order that the tunnel work

may be progressed expeditiously by the contractor, as he desires.
Very truly yours,

H. N. Savage,
BNS/f Rydraulic Engineer.
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STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS
803 Californias State Building

Los ‘ngeles, California

June 21, 19%&

Nr. H. N. Savage,
Hydraulic Engineer,
City of San Dlego,

San Diego, Californie.

Dear Hr. Savage:

The following teletype was received from lir. Hawley
on June 20, 1932:

*%¥11l arrive Los Angeles Thursdey moraning June
23rd on Sunset Limited. Cannot arrive before
that time. Fecelved lotter from Savage re El
Capitan tower last night, a copy being sent you
today. If inconvenient for you to go to San
Diego at once suggest you telephone Savege giving
tower location and type general approval. or-
mal approval will be given ugon completion of
structural and hydra:ulic¢ detall after discussion

and modification if necessiry.

Geo. Y. Hawley”

Thiz i8 for your information.
Very truly yours,
GERALD MeKINLAY (Signature)
Gerals MoKinlay

GHoX : el
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August 26, 1932

r. Bdward Hyatt, State Engineer
401 Public Vorks Building
Jaorazent oy California

Subjects San Diego River froject, El Cupitan
Feature, outlet tunnel timbdbering

Dear Mr, Hyatt:

With my letter dated June 23, 1932, to you, thegre
was enclosed in duplicute the City of San Diego's
drawing ¥D=414 on which was indicated the San Diego
River Project Il Capitan Reservoir bypass tunnel
timbexing as being installed by the contraotor, Rohl~
Connolly Companys, Copies of my letter and the drawing
were mailed to Assistant Deputy State Lnginger Gerald
¥oKinlay.

The tunnel timbering is bdeing installed as indie-
cated in the drawing based on the asaumption that had
either you or your deputy engineers found any justified
modifications you would have notified ws therecf.

Very truly yours,

He ¥, Cavage
lydraulio &ngineer

His/p
¢¢ Assistant Dig:t State Zngineer
Gerald e ay
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STATE OF CALIFOMNIA
Iaparteert of fublis Yorks
Jneranento
Uivision of owerd yatt
igter Resources ftate Enghkmeyr

lpe He Ne lavege
draulic inginser
ity af Yon

Gun Ldwge, California

SUBJECT: ML CAPITAN DAN foe7

Doar Gir:

‘& have reviowed mummm-.mm
Plug drawdngs “oed400, W-Agh 1 and 2, Wiedid, sheote 1,
2 and 5 e find the plans MMHMﬂum
herely mmum o muu wi on in acconds

It will not be neceasaxy foy mum'ttmlulot
those plams until after the work is completed when the tracings
can lagupenuw-nmumn revisions which may Lecone

necsusayy during construction.

Yery truly yours,
Goo, Y. lawley (Signeture)
Deputy in Chawrgs of leme
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June 16, 1933
From s Hesident Engineer
To t Hydraulic Bngineer
Subject t San Diego MHiver Project, £1 Capitan reature

State inspection

l. OUn June 15, 1933 Genior Zngineer of Vam Inepeotion,
Gerald lciinlay, visited and inspeoted the work at i) Unpitan vam,

2. He inspected the foundation under the tower and approved
this as proper foundation, He sald to go ahead and conorete the
footing. Uontractor 7. Fe Lonnolly was present during the in-

spection,

3¢ NIre Y¥cKinlay said he thought the shaft should be back=
£1lled with concrete to elevation 573 to better bond the tower
at the side walls of the shift. I explainad there was ample
exoees weight, about 1.5 million pounds, without machinery, pipes,
valves or tower roof etce 1 told Nr. YNoXinlay he had better cone
fer with Dngineer ¥red D. Pyle on this detalls I telephoned this
infommation to Mr. Pyle 80 he would be prepared to discuss this
with wr. ¥oKinlay before :cKinlay reached the ian viego offioe.

4, Mre. ¥oKinlay asked about puddle core elevation and re=-
questsd & sample from ognter line at about N 3870, He was given
a sample four feet below top of puddle oore at this looation,

., Mr, ¥YcKinlay requested that the hydraulic fil1 areas on
sach side adjacent to and outside of the puddle core be washed
to remove the exoess clay deposited there while pool was held
nigh., This represented a deyth of possibly 1/4 ingh of olay
whioh oan be removed by washinge

6s Mr., MoXinlay said he was establishing his residenoce at
Monrovia to be near the tan Gabriel Canyon warke.

Harold wood
Resjident sngineer

n/p
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July 25, 1933

Mr. Edward Hyatt, State Engineer
401 Public Works Building
Sacramento, California.

Subject: San Diego River #roject, El Capitan
Feature, Ey-Pass Tunnel.

9

Dear Mr. Hyatt:-

The Contractor's conorete reinforced lining of the City
of San Diego's £1 Capitan Reservoir outlet by-pasg tunnel was
expedited and the work tolercated advisedly by the Enginesr to
secure maxipun lining before the périod of winter flood peak
runoff. iaterisl grouting work will be accomplished by the
Contractor before the work will be offered to the kngineer for
acoeptance.

In response to an oral requisition from Ztate Senior
Inspector of Dams Gerald XcXinlay for meesurements of temporary
water seepage through the north side wall of the by-pass tunnel,
the following statistics were observed as of July 21, 1933:

Tuppel otstion  Gallons per kinute Loecation

9+04 6.00 Inner end exploration
tunnel 7

6+30 27 total S 14 feet west of axie of

streams dan produced

5+15 07 101 feet east of axis
of daw produced

54+00 .05 116 feet east of axis

of dam produced

The invert of the tunnel opposite the axis of the dam is at
elevation 552,

Elevation of the water in the summit pool when the measure-~
ments were made was at Llevation 639.

Weep holes through ths concrete reinforced 1ining have not
beén opened and many more remain to be drilled.

Very truly yours,

. [ ) 3‘7
draulicaghginoor.

NS/t



B == TI

1lelde3s
copy/p

2411

August 20, 1932

Yy. Adward Hyett, State inginesy
481 Paviie Werns' Deiltefng
dperanento, Califomin.

Subject: Sen Slege River #
N e it & W" N———

Dony Wy, Hyats:
Enelosed ur e iwﬂ ¢ setion and ap

deamad pro prints of onch

£ S s SR 0 LN,
u

Project, 51 Capitan haim. autlet tower,

T™he nmun m th the purchase of

v

reinforeing steel at and, based
£ the it de
on your anrm“ A m the :{ 'uﬂu of
pbove mend % a8 soon
a8 your favorable mnlu u mu

Respactfally,

1‘*!'_ I" n'lg S~

it o1
e and ‘ Denger ingineer of
% lngelen ,
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Februaxy 9, 19356, .
MEXORANDUAM, <113

Subject: Jan Diego River irroject. 21 Capitan Reservoir leaturs.
Btuteo Inspection.

3. Q¥fioial vepreésentatives and coasultants of tho State ¢f Cal~
ifornia , Department of Publiec Worko, Divieion of Water Resources, who
visited and inspected ths El Capitan lam during the period of oonstrue-
tion were mas follows:

November 17, 1931. George ¥. Mawley , Deputy State Engineer.
Februaxy 3, 1933. ¥. H. Holmes, Assistant Deputy State Zngineer.

April 6, 1932. @erald MeKinlay, Senior Bngineer of Dem Inspegotion.
Chaster larliiave, State Geologist.

My 6, 1933. George V. Hawley , Deputy State ingineer.
Gerald McKinlay , Senior Engineer of Dam Inspsction.

¥ay 21, 1933. Geryald MeKinlay, Senior Znginesr of lem Inspection.
June 7, 1932. Gerald MeKinlay , Senior HEngineer of Dam Inspectien.
June 20, 1932. Cersld MeRinlay , Senior Engineer of Dam lnspeetion.
June 23, 1932. George Y. Mawley K Moputy Otste Xngincer.
Gerald MeKindsy , Senior EBngineer of Dam Inepsotion.
Ssimuol A. Hart, Associate Lngineer Division of Dams.
Jung 30, 1932. Gerald Yolkinlay, Senicr Engineey of Dam Inspeotion.
g, 2R, g:::i‘,: zéhﬁw '312:3:? Eg;:::oﬁng? ;::.Incpootion.
Chester ¥arliave, State Geologist.
July 20, 1932. ¥. H. Holmes, Assistent Deputy Ztate ENdineer.
July 29, 1933. Chester Marliave, State Geoloéiist.
August 2, 1932, Gerald NeKimlay , Senior Engineer of Dam Inspection.
August 29, 1933. Gegrge V. Hawley , Deputy Ztate Rngineer.
Augunt 34, 1932, Gerald MeKinlay, Senior Enginecer of Dam Inspeotion.
geptember 1, 1032. ¥. H. lisimss, Assistant Deputy Etate Engineer.
September 16, 1938, Gernld MuKinlay, 8enior Engineer of Dam Imspestion.

geptember 26, 1933. Gerald licKinlay , Senior Lngineeér of Dam Inspeotien.
Chester larlisve. Btate Geologist.

Septembey 27, 1932. George W. Hawley, mz: ty 2tate Enginser.
" Gernld Wekinlay , Genloy ingineer of Dam Inspection.

Chester Murliave, State Geologiet.
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Ootober 3, 1932. Gerald Mekinlay, Senior Engineer of Dam Inopoetton.";‘"“4
Chester Marliave, State Geologist.

October 6, 1032. Gerald MeKkinlay , S8enior Engineer of Dam Inspection.
Cetober 13, 1932. Gerald lNoKinlay , 8enior Enginesr of lam Inspeotion.
October 15, 1932. Rdward Hyatt, State iingineer.

Fovember 15, 1932. derxald McKinlay , Senior Enginesr of Dam Inspection.
November 23, 1032. Gerald YcKkinlay , Senior inginesr of Dam Inspgetion.
December 1, 1932. Gerald MeKinlay, Senior ingineer of Dam Inspection.
Decagnber 8, 1932. Gerald McKinley , Senior lngineer of Lam Inspection.

Decamber 14, 1932. Gacrge 7. Hawley , Deputy State iZngineer.
Gexald MoKinlay, Senjior Bngineer of Lam Inspeotion.

January 3, 1933, Gerald MeKinlay , Senioy lEngineer of Dam Inapaetion.
January 10, 1933. Guorge V. Hawlay, Deputy Stato Inginger.

Gerald NeKinlay , 3enlor Enginesr of Bam Inspection.
Chestey Marliave, State Geologist.

Junuayy 27, 1935. George V. Hawley, Deputy State inginesr.
Januayy 30, 1933. Geyald MeKinlay , Senior Bngineer of Dam Inspection.
February 6, 1933. Gerald uckinlgy , Senior Hngineer of Dam Inspection.

A. D. Hdimonaton, Députy 4tate Bngitiear.
. B, Waddell, State Hydraulic Znginesr.

February 10, 1933. George 7. Haswley , Deputy state Lngineer.
. Gem{d yoXinley , ‘Benior kngineer of Lam Inepection.

Februayy 11, 1933. George w. Hawley, Deputy Stite Enginser.
. Gorp1d yeKinlay, Gonzoy dngineer of Dam Inspeetion.

February 20, 1933. Gergld Mekinlay , Sénior ingine®r of Pam Inspection.
Februazy 25, 1933. Gerald MoXKinlay , Senior Enginter ef lam Ingpeetion.
¥areh 31, 1933. Gerald loldmaey, Senier Engineer of Dam Inspeetion.
April 6, 1933. Gerald MeXinrlay , denior Engineer of lsm Ingpeotion.
April 7, 1933. George V. Hawlaey, Daputy State lnginoer.

May 1, 1938, m:'fn V. Hawley, Deputy State Enginear.
Gerald MoKinlay , Renlior Engineer of Dam Inspeetion.

¥ay 19, 1933. B. A. Btehsverzy, State Somsulting Engineer.

May 20, 1933. George V. Hawley, Daputy 3tate “nginear.
Gernld MeKinlay , Senier Engineer of Dam Inspeotion.
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July 11, 1533, Bdward Hyatt , Stete #ngineer. ,
July 12, 1933. Gersld lickinlay , 3enior Engineer of Dam Inspection. =115
August 9, 1933. George 7. Hawlay, Deputy State Engineer.
Gexnld McKinlmy , Senior ingineer of Lam Inspaction.
August 23, 1933. derald MoKinlsy , Senior Engineer of Dmm Inspeotion.
September 6, 1953. Gersld MocKinlay , Senior Engineer of Dam Inspection.
September 7, 1033. P. H. Van 8tten, state Hydraulic Engineer.
September 9, 1933. Ceorge 7. Hawlay , Deputy State sngineer.
Gerald Mokinlay , Sinior ingineer of lam Inaspection.
Chester larliave, State Geologist.
gseptember 15, 1933. dersld McKinlay . Senior Engineer of Dam Inepection.
September 39, 1933. Gerald kchinlay, tenior Engineer of Dam Inspaection.
September 30, 1933. Georgo V. Hawley , Deputy ttate in;inser.

Ootober 4, 1933. George . lawlgy , Deputy Stase Engineer.
deralad Fokinlay , Jenilor Y“ngineer of lLam Inspection.

October 17, 1933. Gerald Mokinlsy , Senior Enginver of Dam Inmpeotion:
Oetober 27, 1032, (Gerald MoKinlay, Senior Engineer of Dam Inupeet ion.

November 13, 1033. Gecrge ¥. Hawley, Deputy State Engineer.
Gerald MeKinlay, Senior Xnginesr ef lem Inspectien.

Rovember 27, 1933. Gerald Mokinlay , fenior “niineer of Dwm Inspection.
Kovember 38, 1933. Geyald MoKinlay , Sonior Fngineer of Dam Inspection.
December 6, 1933. Gerald MeKinlay, Senior Engineer of Dam Inspection.
December 7., 1933. George V. laviey, ty Otate Lngineor.
Gerald MeKinlay, or kngineer of Dam Inspection.
¥. C. Hepruenn, State Consulting Zngineer.
December 19, 1933, George ¥. Hawley, Deputy State Engineer.
Geyald Mekinlay , senior ingineer of Dam Inspection.
¥. ¢, Herrmonn, State Censulting Lngineer.
Degember 20, 1033. George V. Hawley , Deputy State Hngineer.
: Ge lm:qv. sendor Sngineer of Dam Inspection.
¥, C. Hoprmonn, State Conmulting Enginesr.

January 12, 1934. George ¥. Mawlay ., Leputy State Bngineer.
' ¥. H. Holmes, Assistant Deputy Stete Bngineer.

Januazy 33, 1934. ¥. H. Helmes, Aesistant Deputy Gtate Engineecr.

January 30, 1034. George V. Hawley , Deputy Gtate Engineer.
W, K. Holmes, Assistant Deputy State Angineey.

Fedbruayy 2, 1934. W. J. liclmes, Assictant Deputy Btate Lnginser.
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Februexy 7, 19854, George Y. Epvley , Diputy State Bnglneer. 1
e He Holawe, Aseistant Daputy State Enginser. 231

Februsyy 1%, 1834. %. H. Holmea, Assistant Deputy fitate Enginegsr.
Februery 27, 1634. W, l. Holmes, Ascistant Ieputy 8tate Zngineer.
grch 5, 1934. CGeorge 7. Hawley , Députy State Engineer.

W. H. Holmes, Assistant Ieputy 8tate Engineer.

¥. C. Hartmann, State Consulting sugineer.
March 10, 1834, ¥. H. Holmen,; iscistwut Deputy Ztate =Znginoer.
Moreh 19, 1934, W. H. Aolwen, Asvsietant. Deputy State Enpgineer.
Eorah 29, 1934, W. K. Hoirmes, Aseistant Deputy Stato dngineer.

April 3, 1934, Chester iarliave . State Geclogist.
P. B. Van htten, 3tate Hydraulie Engineer.

April 13, 1834. ¥. id. Holmes , Aesistant leputy 3tate Bngineer.
May 7, 1934. ¥/. H. Holmes, Assistant Deputy 3tste inginear.
Jung B, 1034. W. H. Holmes, Asvsigtant Deéputy Htate ZInginaer.
RS Srnee 3“?'}:3&?"3.’133? Dg;::; g:ﬁ:w;:&m«r.
. 0. Herrumann. Jtate Coaguliing mginesr.
July 3, 1034, 7., H. Hoimes, Asaistent Deputy dtate Lngiaser.

July 6, , Bdward Hyatt. itate Bnginear.
W B 1054 Geopge 7. lIaml@y, Deputy State angineex.

July 12, 1984, W. H, Holmed, Assiotant Deputy State Ingineer.
July 31, 1934, . H. Holmes, Aseletant Deputy 8tate En@ineer.

J 29 . 7. B. ¥addell, State Hydrauliec ing N
oy 29, 1934 i? . Van Etto_'n. Stato Aydrsulic 3;“ ':u-.

m 2 e Hawley , M“w Stats m‘”o
A roﬁ‘.‘.nom;. Assistant Deputy sState ingineer.
¥. &. Heryowan; 3tate Consulting Snglneer.
August 8, 1934. W. H, Holmes, Assistant Deputy State Engineer.
August 15, 1934, ¥. H. Holmes, Assistant Deputy Staie ¥ingineaey,

August 18, 1034. George ¥, Hawley, Daputy State Engineer.
August 25, 1934. ¥. H. Folmes, Assistant Deputy State ingineer.

h 4. George W, Hawlay , Deputy State dngineer.
SAguas 30, 2008, SN e hions , ABSistant Deputy sﬁu Ingineer.

September 4, 1034. ¥. B, Folmes, iesictent Deputy State Logineer.

Bsptember 11, 1754, Jeoryge V. Nawlay, Deputy State Zngineey.
¥. H, Holows, Ansdstent Deputy State Inginsey.



TNt
geptembar 17, 1034. W. H. Holnes, Aemistent Deputy State Sngineer.~+17 |
Septebeyr 20, 1934, W, H, Holmes, Awpistant Deputy Gtate Bngineer.
September 23, 1934. W, H., flelnes, Aszigstant Deputy e te Enginaer.

Seplembar 27, 1934. Rdward Hymtt, State ¥nginser,
Geoxge . Jawlay , Lepuly State Znginesr.

September 3G, 1934. ¢. H. Holwes, isssistant Iaputy 8Stete Lnginesr.

Ogtober 4, 1024, George W. jiawlay , Doputy 3tate Zngineer.
W. H, Holmsg, Amsistant Iaputy State iSnginser.

October 10, 1934. W. K. Holmem, Assistant Deputy sState inginesr.
October 19, 1234. #, . #olmes, ssuistant Deputy Etate inginser.
Octobexr 30, 1934. ¥. H. Holmes, Asuistant Deputy State Engineer.

Bovember 14, 1934. Gaorge . lawley, Lepuily State Sngincer.
Ww. H. Holmes, Assistant Duputy Gtate Hngineer.

Kovember 20, 1934. *. . Nolmes, Assistant Deputy State Engineer.
mcmbor 9. 1034. V. M. Holmeés, Apsistant Deputy State ingineer.
Degentioy 20, 1054, W. K. Holmea, Assistant Deputy State Enginoer.
January 2, 1988, ¥, H. Tolues, Assistent Ieputy State Lngineor.
Janvary 23, 1086. W. 4. Bolmes. Aseistant laputy State Engineey.
Februayy 13, 19306, ¥. H. Nelmee, Accietant Deputy vtate ingincer.
Februayy 22, 19830. ¥, H. Holwer, Assintent leputy Strte Engineer.



'y

= aky i ] e g, g
SR AR . N T'_‘I'ZZ'_' - R
2B S g e S
J &N ;.l .',.U'IH'.’_ l.l'rﬂ_ﬁ . P o
. 1 ;I‘.‘ b “"lt;“..J} Wy #rlﬂ"” ,
'.:_‘ll.‘. Al Al
f*:-‘ F. S .y ."- 3 o
AT e PR ot T

a‘*:.' I .3‘" " L3 ]1:"".:'{




-

RECONSTMUCTION FINANCE CORPORATION
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APPLICATION TO RECONSTRUCTION FINANRCE CORPORAT IOX
FOR PURCHASZ OF EL CAPITAX DAX BONDS

Attampts to sell the £) Capitan bonds privately did not
rosult in any bides at par or over and, therefore,; on Cotober
12, 1932, the City of “en Diego made application to the
Reconstruction ¥inance Corporation for purohase by thsm of
92,350,000 of F1 Capitan Dam Bonds at par aml aoorued interest
in oxder to permit the completion of the work under contraot.

The Reconstruction ¥Finanoe Corporstion ayproved the
application and purchased all the bonds from the Citys

In Fovember 1934 the entire block of bonds was 8014 by
the Reconstruotion rinance Corporation to a syndicaté hesded
by the Firgt Hationm) Bank of New York and with a premium

of about m 9000,




GOPY
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dyiraulic iZngineer

City Attorney

Can Diego {iver Project, Hl Capitan Yeature, Hdecongtruce

tion rinance Corporation(Loan Dooket 370.119) Letser of
April 13, 1933

Consideration hus been given to letter of kr. ¥. Re Lpaphereg
Executive Iaginecer, Ingineer's idvisory BJomrd, U.3. Kecon~
struction Finance Corporation, dated April 13, 1933, as to
requisi tion Ho. 1 cf the Uity of lan Piego for sale of
$240,00C of i Capitar Bonds.

lire Lamphere, in commanting on @hibit =C" of the requisition

notes that with the contract for the construction of Il Cmpitan

dam less than 5C per cent cowmpletsd to February 20, 1933,
20 per cent of the progress is represented Ly overrun above
ceontragt schedule gquantitiescon schedule items 11, 12, 14,
16, 24, 25, 26 snd 43 ad indiested by the following statee
mentse ‘

(a) The Contractor's bid on the estimated
guantities for X1 Capitan Heservoir
Dam, “pillway and Outlet Works totaled 02,332,860

(b) Incarred Ly the City to February 28,
1933 for Contruotor's earnings and
cxgn work under the epecificmtiona
30801680 cscevvcscntevrrcssccccccsrcnnns 1.071.3‘3

¢) Zatimste of cost for sehedule fiems
o 11, 12, 14, 16, 24, 25, 26 and 43....« 109,300

{a) Cost of work deme under tie sbove
itoms to February 28, 1933....00c0000. 333,646

{e) Overrun to February 28, 1933 on
above LGNS, .svvavsssrovessrcancsssnsnse 234».3“

A materi ertion of the apperent increase in the items
ltnttauozltz due to the necessity of wasting material exca~
vated instead of placiug it in the dam, It was cont ted
waen the gontrset schedule was prepared that only sbou
360 eubic of tumnel excavation u%asea] would be
wasted, |¢§:§::0 it )1;:‘ To r’:::::z o :333 - 23,

cublie yards (3108 baen s app
' : 86 of 3107,360, from which it necessarily follows

that the amount of tunnsl excavation placed in the dam,
schedule item 9, wae very materially decreaseds

A material increate in the guantity of tunnel exoavalion
wasted resulted from the requiresents of the Califoraia
State Bugineer for sdditionnl excavetion for the foundation
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