March 24, 1933

ﬁcoompahying report of even date to Hydraulic i“ngineer
on 80il samples i1 Capitan Dam,

Laboratory 19550 19591 19552 19553 19554 19559 19556 19557 19958

Sample los
Job Ho, 206 257 258 299 260 260 262 263 204

Fercentages

Passing

Sereen 1/4% . 10040

sieve #10 . 99.5
20 10040 979 100.0
30 100.0 100.0 100.0 99.0 100.0 92.9 9943

40 9644 99,0 99,0 96,0 98.4 87.9 1000 100.0 97.3
50 9244 95,6 9644 92,0 9348 814 9942 9846 92.3
100 7546 7646 8044 6846 7344 6344 84,0 8640 69.8
200 5546 54,0 61,0 44,0 5248 43.6 57.4 63.6 35.2

Je Y. Jowatt,
Testing Engineer

1303
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April 7, 1933
From ¢ Testing Engineer
To ¢ Hydraulic Zngineer

dubjeet 3 Soil Samples, 4th series, hydrasulic £ill,
B Capiten Dam,

liine samples from hydraulie £ill, Z1 Capitan Dam, constituting
the fourth seriens taken, were received on April 4th, These
were taken on that date, and are Job los. 205-733 Labe Hos.
19566~94, Locations from which taken are as follows:

Sample ‘Mevation Zlevat ion Coordinates

Water surface sampled He Ze
265 60745 598 3840 4950
266 . 5075 3840 5000
267 x 59645 3840 5075
268 Tl 59245 3650 5050
269 591.5 3650 5000
270 " 59345 3650 4960
271 v 59045 3400 4960
272 i 589.5 3400 5000
273 W 59145 3400 5050

AB in previous reporis, these samples are combined in twe
groups in statement of results below. One, marked "Center
Group? ineludes sauple taken abeve line of conerete core wall.
The other, marked "Outside Group™ includes those taken at the
given distances from this lines The table below shows pere
centage of moisture content, and the usual gradation of solidasj
with columns added for specific gravily and percent of voids,
determination of which has been made on each anaplii.inﬁtnnﬁ
of on composites as previo s+ Per cent of voids computed
according to formula in Hatch's paper as noted in last report
(of Mar. 24th) which is based on assuming that the folume
acutgtat by the moisture content represents the voids space,
which is correet, provided the material iteself ies cvonsidered
as nen=absorbent.

L
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April 7, 1933

Accompanying report of even date to Hydraulic Engineer
on soil samples El Capitan Dam.

Fercentages

T

Toe Laa‘:g;:og.‘:%% 19587 19588 19569 19590 19591 19592 19593 19594
Job oo 2065 266 267 268 269 270 273 . 272 273

10 10040 10040

20 98.0 99.0 10040 100.0

30 91e6 100.0 9648 100,0 100.0 9940 100.0 9840

40 8346 9940 92.4 98,8 98.8 96.2 98,8 95.0

50 784:2 98,0 8444 97.6 94,6 91.4 10040 9640 9046

1g0 572 8646 65.6 88.2 78,2 78.4 90.0 82.2 7646

200 j 42,0 63,0 4646 66,6 5642 6048 70:0 60.6 5i.4

Je Yo Jewett
Testing Ingineer
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Senter Croup
Labe. Hob, loisture & tion Solids Speeifl ,
19587 266 37.0 37,0 34,9 28. 2:74  61.7
19590 269  37.0 43.8 38,0 1842 2,72  61.5
19593 272 37,0,  _39.4. _35.5 25,0 276 _6L.9.
Average 3740 4041 3641 23.8 2:,74  61.7
Qutside Croup
39586 265 33.3 5840 2649 15. 2476 5840
19588 267 37.5 5344 26,5 20.3 2.72 6240
19589 268 38,9 33+4  39.8 2648 2.70  63.2
19591 270 29.6 3942 34,0 26,8 2,75 5346
19592 271 45,0 30,0 40,2 298 2.3 694
19594 273 29,6 21,8

Average 3643 43.8 32,8 23.4 2073 6046

Ursding in detell giving the sand separation on the several
sieves, 1s shown on the mttached report form.

Eiga Content:

Mica eontent, on a composite of all the samples, determined
in same menner as previously, shows 3.0 per cent, as represent=
ing approximately the flaky portion going off in suspension in
wash water, and gaught on No. 200 sieve.

Bengh Samples:
It is again suggested that the oblaining of Lbeach samples,

of undisturbed material, in the manner referred to in last
paragraph of report of Narch 24th, might be desirable.

Jo Yo Jawatt
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April 14, 1933

From s Testing Engineer
Te ¢ Hydraulic Engineer
Subject 3 Seil sample Hydrawlie £ill, X1 Capitan Dam

S0il sample from hydraulie £ill, Z1 Capitan Dam, taken from
beach at elevation 616, two feet above water surface of the
pool, at coordinates N 3600~E5100, was received on April 13.
This is Job No. 277: Labe. No. 19610, -

Hoisture content was 12.2%.

Gradation of solids is as follows:

Gravel 200
Sand ?6;3
3ilt 184

Clay %:%

Detailed grtdinf of the sand and gravel portions on the
several sieves,is! shown on ths attached report forms

Gpecific gravity 2,76. Per cent of volds based on specifie
gravity, and moisture content, 27.7,

Percentage of flaky mica in sand portion, 2.0,

Je Yo Jewett
J¥I /o
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CITY OF SAN DIEGO, CALIFORNIA

Division of Ingineering
Laboratory Report April 14, 1933

Acgcompanying lelier of even date to Hydraulic Enginaser on
soil sample, 41 Capitan Dam,

Percentages passing Laboratory Sample Yo,

Seree Ko, 19610 :
1/2 inen 10040
/4 ¢ 9840

Sieve lio.
10, 9649
20 918
30 7849
40 6747
50 5543
100 34.2
200 2145
Jo Y. Jewett

Tensting Zngineer
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April 24, 1933
From ¢ Testing Ingineer
To ¢ Hydraulic Engineer

Subjeet : Soil Sampde, Hydraulie ¥ill, 31 Capitan Dam,

S0il sample from hydraulic £ill, E1 Capitan lam, taken April
#st, was received on the 22nd, This is reported as taken
on center line of the core, at coordinates U 3450: E 5000, at
elevation 590.6, with elevation of water surface in the pool
at 614,6. %his is Job No. 278; Lab. lio. 19642,

Hoisture content is 27.3% by weikhts, OSpecific gravity (eof
solid portion) 2.75. Per cent of voids based on these
factors, 5043

Wte per cus fi. of the material, in condition as received,
based on welght of the sample, and the volume occupied in
the container, was 115 lba. PFer cent of voids coumputed from
this weight, and said specifie gravity, checks with above.

Gradation of solids is as follows:
M......--.Bﬂ;éﬁ

Snt.OO‘DlD.QB “’
Clayeevsacns
L]

Percentage of flaky mica in sand portion, 2.0,

it was thought from observation, that the clay content might
run somewhat higher than the aboves but it is noted by re=~
ferring to report of Aprs 7, on 4th series of core samples,
tnat thie gradation corresponds very closely to the average
shown in that raport for the samples of the center |rwnpg
which were taken at approximately the same elevation as this

pample
Grading in detail giving the same separation on the several
sieves, is shown on the attached report forme

Js Y. Jewett

T3/v
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CORY/ P J
CITY OF SAN DIEGCG, CALIFORHIA

Division of ZEngineering

el M e =

LABORATORY REPORT April 24, 1933

Accompanying report of even date to Hydraulic Engineer on
80il sample, Ul Capitan Dam,

Percentages passing Laboratory Sample Noe
19642 . |
Sleve Tos 20 100.0 4
30 9940 f
40 9740 '
. 50 93.8
100 8064
200 60.+4

Js Y. Jewett
Testing Engineer
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RESULTS OF LABORATORY TESTS
OF CORE FATERIAL FRON
EL CAPITAY HYDRAULIC FILL DAM,
SA¥ DIBGG, CALIFCRWIA.

A sample of the core materisl from £l Capitan Dan was
received from ¥r, H. Y. Jewett at the Field Engineering
Laboratory en March 14, 1933, and tests commenced under his
diredtion on same date. The moisture content of the sample
as received was 37.8%, determined as described later.

The consistency of the sample was so wet that it was
impossible to oblain a plastieity needle reading.

CONSOLIDATION-FPURCOLATION THSTS

The sample was thoroughly mixed to insure uniformity
of moisture content throughout and to eliminate any possible
sggregation of the fine and coarse materials. This mixing
was acoomplished by pouring the soil from one container to
another until the material wes mized uniformly. A porous disec
was placed at the bottom of an eight inch dimmeter standard
consolidation cylinder and covered with filter paper to prevent
any possible loss of fine masterial. A layer of the core mater-
ial, four and one-guarter inches thigk, was placed and its
upper surface carefully smoothed o a plame normal to the axis
of the eylinder. A filter paper was placed on top of this
laysr of sell followed by amother porous disc upon which the
piston was set,

The conselidating load was applied by means of a Rﬂnﬂlh
Jack and a heavy spring. The load is expressed in “feet of
£4i11%. A £111 load of ten feet, for example, would be a teotal
foree equal te the weight of a column of soil eight inches in
diameter and ten feet high, the weight of the seil being assumed
at 125 pounds per cubic foot.

The first lond applied was equivalent to three feet of
£ill. This load was left unc for eighteen hours at
which time the rate of consoclidation was iless than 0.001 of
an inch per hour,

Upon gcompletion of the comsolidation a percelation test
was started. Vater under pressure was applied to the specimen
through the plrous dise at the bottom. A head of sixty inches
on the four and one~quarter inch layer of soil was used, giving
s hydraulie gradient of 14:1. The amount of water mal :
through the specimen was determined by measuring the quantity
necessary o maintain the pressure head. The percolation rate
is ¢ Muaﬂhﬂtriatmnstmmm:‘n:ua
unit raulie gradient, in this case, the rough the
specimen at a gradient of one is assumed to be one fourteenth
of that found in the test. The percolation rate thus expreased
is the depih ef waler in the percolation ecylinder, above the
gpecimen, if the {est were carried on for one year, keeping the
applied pressure head sbove the water in the gylinder by am

t equal to the thickness of the soil layer, assuming that
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The consolidation was measured to the nearest thousandth
of an inch. The percentage of consplidation is based on the
original height of the soil columm., The conselidation for the
first £ill load amounted to 0.637 inches giving a walue of
15.0% for the percent of consolidation.

The test was continued by obtaining the per cent of con=
solidation and the pexrcolation rate for the several fill loads
as shown in the accompanying table. The dry weight per cubie
fool and the meisture content are calculated from conditions
at removal and from the conselidation percentages. The s0il
denaity is expressed as the dry weight of the soil per cubie
foots The dry weight of soil contained in a saturated seil
sample is caleulated from the specific gravity and the moisture
content. The moisture content is based on the dry weight of
s0il and is equal %o the number of grams of water combined with
each 100 grams of dry soil. In this case the entire mass of
the sample is oceupied either by soil particles or moisture.

- A summary of test resuits is shown in the table and on
Figures Fo, 1 and Vo, 2,

Date Hour Feet Vel., Percent Percent Ib/c.f. Moist, #
Br,

P411 Ft/¥r Conme Voida ¥ saturated
, ke e o .
3~i4 3“'7 ki L - i 59'6 8&&9 l 36#.
3=15 10s104AH 0870 15.0 412 1022 25.2
3:15 1:45P0 13 0.620 1649 40, 104.6 24.1
=16 9340AK 0370 20,2 38.1 108.9 2
317 Ga53aM 75 g.210 22.4 35.6  113.4 19.5
3=20 2L50PM 150 0.0 0  33¢3 117.5 7.7
3~22 1:00F 225 o.0) od 3263 119.2 ¥ ¢ Qz
3=~22 3LOOPE [ 4] - 20.1 33.2 n?cﬁ 17

The above computations are dased upon a Specific Gravity
of 2.82. The date and hour shown correspond to the completion
of the comsolidation of the sample for each consolidation load.

SPECIFIC GRAVITY AND MOISTURE CONTENT

The specific gravity of the material was determined by
the standard procedure of the Field ingineering laboratory,
Two 100~gram samples of the soil are selected. They are dried
at an oven temperature of approximately 250° Fahrenheit until
ne further loss in weight ogoures. The sample iIs then weighed
and the average loss in weight determined. The ratio of the
waight of the lost moisture to the oven dried weight of soil
in na::i : m‘:«a the misture :;:tshuriﬂy ﬁuu of the
oven ed s0il is then weighed = aced in a 12%5~cc,
Erlenmeyer flask. About zo ec.'s of water is then placed in
the flask and it is placed under a vecuum of 4 om. absolute
pressure until ne further loss of air can be shserved upon
tapping the sides of the flaske The flask is then filled with
water to a pre~determined level resent ing a
weighed, The factors thus o) ! permit the caloulation of
the average Jpecific Gravity of the soil, eliminatin T
caussd by enell smounis of air trapped in the irregularities
of :_L:alnu particles. The average of thrse deterainations
iz 204,
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The specific gravity subsequent to consolidation was found
to be 2.82 corresponding to a weight of 176.C péunds per eubiec
foot of solid material, L

HEOHANICAL ANALYSIS

A The per cent of material passing the No, 200 sieve was
found to be 35.1 per cent.
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June 24, 1933
From ¢ Testing Engineer
To ¢ Hydraulic ELngineer .
Subject ¢ Seil Samples hydraulic £ill, £1 Capitan Dam

Four samples from core seetion hydraulic £i1l £1 Capitan dam, taken
June 20th, were received on the 22nd, These are Job Nos, 315183
Iab,s Noss 19705-8s It is reported that these were taken by process
giving samples of the material in place, uncontaminated with out-
side water, It is understood that the main purpose in taking

these was to obtain information as to the condition of the material
in the top layers of the f£ill, before resuming full sluicing opera=
tions following the period during which thiangeaturc has bveen
;uigondud- Locations from which the samples were taken are as

ollowss

Sample Elevation Elevation Coordinates

M0 Vater surfagce _Sampled D R 1)
31 616.5 60 3850 5000
A R
31 " 605 3860 4990

Depth of water in pool 9 feet.

The table below shows percentage of moisture and specific gravity of
the solids with percentage of voids as computed therefrom and with
welght per cubic foot as further computed from this latter factor
and said specific gravity, The usuad gradation of the solids is
given, and the detailed grading of the sand portion is shown as
usual on separate report form,

labs Job Per cent Specific Per cent Wie.per Oradation of Solids
Nos Wo, MNoisture gravity voids cu.fte Send 511t Clay
of solids ______ _Abs, ___pergentage

109 45 22 28
52

19705 RF 333 276 570
6 316 29.4 2.;4 53 11 ' 2 21
PR E OER K3 R %R

Determination of flaky miea in the sand ,ortion gives the following
percentagess

ny 1
ht It
gz 243
: ‘_.3
A main feature of the above results lies in their variability, Nos,

315 and 316 are marked by unusual coarseness of the sand portiong
although in percentage terms this portion is not abnormal in amount,



Hoes 317, in contrast, shows a relatively fine-grained, light-weight
material, such as might be expected at thie logcation, No, 318 is a
low=glay, high=silt material, with sand content not abno in
amount but shown as containing an unusually high mica content,

The HReeident “ngineer, in conversation regarding these samples,
spoke of encountering hard compact layers of material, difficult to
penetrate with the sampling instrument when taking thes samples, and
raised the question as to whether this might be due to large mica
contents To the writer it seems probable that this is due rather

to the magnetic iron content, which has been referred to in previous
cormunications as a marked feature of the sand portion of the mater-
ial going into this fill, Observation of the behavior of sands of
this type during past years shows that when wet they have a tendency
to settle into a dense, compact mass and when used in gonerete or
mortar, produce a harsheworking, noneplastic mixture which tends %o
settle and pack in a similar manner,

AN

mo oo 1A 710" 20" %50 P40"740" 100 otenat am aray)

19709 319 100 99 2 8 82 0 5
66100993333883%37«%

b8 100 99 9% 30 59

Je Yo Jewett
Testing Engineer

T¥I/e
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August 11, 1933

as

Testing Engineer

Hydraulic Engineer

o

Borrow Pit Samples, Hydrauliec Pill Material,
El Capitan Dam,

Seven samples from Borrow Pit A, hydraulic fill material,
Kl Capitan Dam, brought in July 26, are listed as Job Nos.
348-5 s Lab. Nos, 19%52~5S. Locutions from which taken,
are reported as follows:

Humber Location Coordinates
348 Near Top of cut N. 2740 £.11, 300
3l Center of cut ditto
350 Bottom of cut L
351 Near Top of out N. 3040 E.11, 200
352 Center of ocut ditto
353 Bottom of cut "

354 Center of cut N. 2100 E.10, 150

‘-“‘"——---—-———.—’n----—--n-———--.-.-.-.-.---——n—o—.--_ ge——

Oradation (in percentages) is shown in the following table,
with detailed gradings of the sand portion shown on the
attached report form

Lab, No.  Job, No,  @ravel Sand  S8ilt (Qlay

1 P 66 2 12
o S M R
5 350 3 23 28 1

52 351 —~ 19 i2

R SRR T al

;5 - 73 22 5

Flaky mica in composite sample, going off in suepension
in wash water, held on No. 200 sieve, is approximately 24,
Specific gravity on sample sample - 2,76, Sample No. 350
contained numerous small roots, and apparently has a high-
er organic content than usual in this meterial,

J. Y, Jewstt,

JYJ /o
00 ~ 4 enel,
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Aug. 21,1933

From : Testing Engineer
To : Hydraulic Engineer
Subject { Grading of Decomposed Granite from Spillway,

El Capitan Dam

s gix samples of decomposed granite from spillway exca-
vation, E1 Capitan Dam, taken on Aug. 16th, were re-
ceived at the laboratory on the 17th, These are listed
As Job Noe. 397-H02; Lab, Nos, 19792-97. Locations
from which taken are reported as follows:

e o g e s
397 740 2o 5500
398 135 k4oo 5380
399 730 4350 5300
koo 725 k330 5250
4o1 745 4200 5050
hoz 775 k500 5050

o P - -— -

re

On advice of Mr. Pyle, in order to simulate in some
degree the effect on a material of this kind, unstable
in particle size, of the slulcing and washing process
under which it is placed in the Dam (in the beach
section) the samples were treated Dy a washing process
similar to that used in the examination of concrete
sands. This consistas of atirring and agitating in an
excess of water, and of pouring off the silt and clay
portion, going into suspension under this procedure,
The process is repeated until the water runs practical-
ly c¢lear. In the record on the attached report form,
detailed gradings are shown on the samples as received;
and, for comparison, after being treated with said
washing process.

JYJ/bu " J. Y. Jewett,
ce - enocl,
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Qectober 3, 1933

From ! Hesident Engineer
To ¢ Hydraulic Enginser
Subject ¢ Ban Diego River Project, El Capitan Feature

Hydraulic fill material, clay

1. 4As requested on September 18, 1933 by the Hydraulic
Engineer, the Resident Engineer accompanied by D, W. Albert
on September 19 spent about one hour in the vicinity of Viejas
Valley, Delong Ranch looking for possible clay deposite which
might be better than the clay in borrow pits areas designated
in the El1 Capitan Dam contract.

2. The result of this visit to the valley disclosed that
there was apparently no clay of better quality than that exist-
ing in borrow pits A and B. This country is entirely within
the deep weathered granite zones and the residual soile are
similar to thoee within the reservoir basin,

3. On September 22 the Resident Engineer visited the
Myer Ranch two miles northwest from Lakeside and there found
the Montezuma clays which are formed in the low ground below
the anclient gravel deposits. Samples of this material were
taken and delivered to the testing laboratory and Mr. J.Y, Jewett
has reported on them, These deposits of Montezuma clay occupy
an area about 20 acres in extent lying north and northeast of
the Myer home and within easy access from existing roads,

k, Investigation indicates that they might be a depth of
three feet over this area which would indicate that there is
about 100,000 oubic yards st least available,

5. On October 2 the Resident Engineer went to the head of
Harbison Canyon to investigate the possibility of clay deposits
in that vieinity., This search was prompted by specimens of rook
ghown the Resident Engineer by Mr, J, W, Wiley which were
reported %o have come from this vicinity, which specimens of
rock are not usually assoclated with granites, Investigation
at the head of Harbison Canyon disclosed nothing but decomposed

ranite solls with apparent clay content similar to that within
the reservoir basin,

6. Engineer Fred D, Fyle reported that Fletcher Hills ad-
ining what is known as Fletcher Boulevard between El Cajon
Jod gan Diego, contained deposits of Montezuma clay adobe and
s 1es were submitted to the testing laboratory and results
;::grted by Mr. J. Y., Jewett of these tests.

From observations made in various visite within the

raniz; goiles of this vieinity it is quite apparent that the

weathering does not produce clays of much better quality thap
that already present and outlined for use in borrow pits A, B

and C, Harold Wood

o .

HW/p R .
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Qect, 12, 1933

Testing Engineer
Hydraulic Engineer

ae

Prospective Borrow Pit Materials, El Capitan Dam,
for Olay Content,

a0

Detailed grading of the sand portion is shown on the
attached report forms,

Experience in handling this material in the laboratory,
and reducing it from the lumpy form in which it was
received, to size suitable for operation in the grading
test procedure, indicates that it might be more diffi-
cult material to reduce and pulverize under the sction
of the sluicing stream in the hydraulic process of
placement in the dam, than the material from the present
borrow pit source of supply. If it ie contemplated us~
ing this material, it might be well to get a few loads
in advance, for trial as to its action in this respect.

J. Y, Jewett

§ encl,
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October 12, 1933
From : Testing Engineer
To ¢ Hydraulic Engineer
Subject ¢ Prospective Borrow pPit Materials, El1 Capitan Dam,

Clay Content,

1322

- I8 The following samples of prospective borrow pit materials
for inorease of clay content, El Cepitan Dem, were re-
oeived at the laboratory on October 9th,

as follows:

Liating of these
samples; with grading as obtained in the laboratory, is

T S e 0 . W S W G i . s S S W " — {4 {1 o o s, i T3 P o o S . e S s i

Lab, No. Job. No, Field No. Depth (Ft.) Sand $ilt Clay
| (Percentage)
Miecy er's Ranech- W, Area
19921 46 1w 2 bp 1 5
’ 22 62 2w 2 hg 1; 32
2 67 I W 1.5 s 25 20
S 8 M Lol
2 2
26 70 2 ﬁ 1.5 28 28 H2
Meyer's Ranebh- Lot 59
1992 h56 2 2. 32 20 ha
9925 5? a 2 ’ 4 14 42
29 8 3.5 39 15 46
30 9 5 2.5 33 32 30
3n 60 & 2 20 18 62
32 1 7 4 22 17 61
3 2 8 1.5 20 20 60
3 R 9 2 23 21 6
35 10 2.5 % 19 1
Fletohexr Hi1l s Dist ~ S, of Blvd,
19936 4n 1 3.5 “ 15 1
;; 2 4 2.5 5 19 ié
i 6 5 35 19 46
zg_ 7 ) ﬁ? 23 “ﬂ
2 8 &9 6 2 21 3
41 10 a 4 20 Rﬁ
:2 Z 1% '3 2? f? 61
1 '
B o R
0 ,
»2 1 21 % 34 18 33

;lgg;ghpq Hill|ide

e A o . =
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Ogtober 14, 1933

From $ Testing Engineer
To ¢ Hydraulie Enginser
Subjeet ¢ Beach and borrvow pit samples hydraulic £111

El Capitan Dam

Seventeen samples as listed below were received at the laboratory
on Ootober 12 and 13, Lab, Nose applying are 19986=92 on Job Nos,
502 and 509-§3§.rocliveé 1ath; and Yos. 19993-20002 on Job Nos,

498=50) and 8 received 13th,
Sample Kind Elevation Elevation Coordinate
e ~beaeh _ beach _ N ___ E
498  Puddle core beadh 688.5 67745 3420 4890
499 o " " 684:5 6;%:5 3620 4890
500 - JTe: 684,5 67745 860 4890
gg% felt git o%lvu orchard g feet b‘%tﬂ nuitnco
503 Northeast end borrow pit "A* at natural und surface
04 " 2. 9 by ® " midpoint(7' below surface
gz s Ry ’ " % oit flonr (15 %
Horth central portion® " * natural und surfage
0 o " - " " % midpoint(9' below lur:aoc;
9 5 " . # o« » oig floex(28t ¢ v
509 Southerly end at * » " % ground surface
ey ¥ NN WAL B TR
511 # R NLow ® % pit floor
512 Central portion = » B " ground surface
ﬂi “ " 0 * ° midpoint
51 " " " " ® pit floox

Gradation of these samples shows results as stated below with de~
tailed grading of the sand portion shown en the attached report

forms,
Job Sand 841t Clay

Hézz’.f_ _.g.g_ _z_ crq,?éut

3

>

S&I%

&

283
JTCTSRSTIRES
woekammn anSok g




lab. Job
Ho. o
19986 502
gg 509
510
89 511
19990 512
91 513
92 514
93 498
94 499
95 500
96 501
9 503
9 504
99 505
20000 506
1 50
2 50

IY3/v

Detailed grading of sand portion

Percentage passing sieve Yo,

10 20 _3C _40 _50 100 200(silt & clay)

Ase

100
100
100

100
100

100
100
160
100
100
100
100

100

86
71

78 69 47 22
A 30 )
83 L ¢ &

91 53
nog &

'?79;343
AEE

0 9 15
x84 & A
s B 3 2
74254530
na 88
2 61 39 a3

Jo Yo Jewegtt
Testing Engineer



2-27-35 1525
Copy /m

Oct, 17, 1933

From : Testing Engineer
To ¢ Hydraulic Engineer

Subject : Prospective Borrow Pit Materials, E1l Capitan Dam,

., Results as stated below, have been obtained from grad-
ing determinatiom on the following samples, brought
in for that purpose, with reference to clay content.

Lab. Ne., Job. No. Field No. Description
Bouth of Santee
19947 hgi-a K-1 -—  Sample lost
G5 bge E-2
L9 &3 K-35
19958 Lak 1-F Depth 7.5, feet
59 85 E-P 3 . 5 .
60 86 ~P 2.5 *
61 87 P : 6.0
62 88 G=F bo
19950 s — Los Coches Qreek, Tunnel No., 2,

near Qutlet end,

e > B B - —— =

01d Qlive Orchard in Basin

s

19921 Lag 1 - Basin Depth g:s ft. - D.G. No change.
65

90 Ew B

91 3 - * ® 9.0 " Boil -~ Same mat. at limit
of hole
66 92 b " " 10,0 " Good soil - same mat. at

limit of hole.

R B R R e G AfDe e WA AR P Cas W G SOV e S G e

20004 - pyle's No, 1 -~ ¢ mi., N.E. of Meyers Ranch, 2 ft. below

surface,
5 " " 2 ~ Across River from W, end, El Monte Park,
surface,
6 " " a ~ fSame, bottom of plow furrows,
i . . - W side of wash, 3 ft. below surface,

-
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October 17, 1933
EDUX

=
s

L0R
go R
ie f

>

ver Project, £1 Capitan Feature

Subject: San i
111, gradation testis

Die
Hydraul

In order to determine the amount of fines - clay and silt =
remaining on the beaches as compared with the fines in the borrow
pit material, four tests were made of material as deposited on the
inner slopes of the rock embankment for hydraulicking into the
hydraulic £111l and of material as found in the middle ov the
beaches, These tests were as follows:

Per cent

October 3, 1933, Hach sample composite (12). Band Silt Clay
Job
449 Midway east beachj depth one foot 66 20 i2
450 Nidway west beachj depth one foot 77 21 e
451 West embaniment before sluicing 72 17 il
October 7, 1933, Each sample composite (12)
452 Vest embankment before sluieing 68 21 11
452 Midway west beach, depth one foot i 2
454 East emdbankmeng before sluieing 2 10
455 Midway east beach, depth one foot 17 1
Oectober 10, 1933, Each sample composite (7)
233 Midway west beach, depth one foot 84 14 2

4 MNidway west beach, depth three feet 75 22 3
Oetober 12, 1933
498 wuidway west beach, depth 7 feet N3420 B4890 20 2
499 Midway west beach " ® ° 133620 E4890 g 15 4
500 Midway west beach “ " * N3860 B4890 85 13 2

Details of the gradation tests are shown on the attached
exhibita,

Fred D. Pyle
ik Engineer



2-19‘ 5 «
eony/> 1327

Ogtober 18, 1933

KEEQOBRAERDLYE

Subjeet: Ban Diego River Project, &1 Capiten Featurs
Hydraulie £i1l, gradation tests,

Tests made of puddle core, beach and borrow pit materials at
El Capitan Dam show the following average resulis:

Clay 541t GSand

Puddle core material (a) 24 23 8 Period 6 mos, last
Beach material (b) 3 20/6, g
Boyrow pit (on embankment dry)(c) 10,7 19.3 70 10/6/3
Borrow pit (borvew pit) (a4) 10 20 70
Borrow pit pfigr to construction) 10.2 13.5 7643
e

Possible sourcee of clay and silt 10/18/33

Yeyers, east samples 5 19,

K.;;ra: west 2 " ;ga; 22 ’ §395

Fletcher Hills 2z * 44,5 21 3445

8¥ of Santee - 34 24,5 415

Opposi te E% Monte 3 * 25.7 32 4263
Park (f

(a) Samples taken from the puddle core area on the axis of the
£l Capitan Dam in ten series, sach series consisting of
three samples,

(b) Samples taken on 700 foot reach of beach midway between
sumnit pool and rock embankment at depths of 1, 3 and 7 feet,

(¢) Samples taken from dry borrow pit material on inner ddge of
rock embankments ready for sluicing at same dates as beach
samples indicated above,

(d) Samples from borrow pits A and B at depths averaging from
surface to 18 feet, taken Ogtober 12 and 13 39;§¢ Tentn
indicate that other samples of material in tne v ginity of
areas A, B and C have about the same clay and silt contents

(e) Composite samples from boring of areas A, B and C before
construction undertaken,

(£) Two samples from opposite El Monte Park from surface and
one from depth of 3 feet in bank of ravine,

Fred D, Pyle
Ingineer

393/&



2-27-35
Copy/m

From
To
Subject

L.

¢ Testing Engineer

Oct. 19, 1933

! Hydraulic Engineer

de

Results as stated below,

determinations on five sa
pose, These are Job Nos,
Samples were taken October

Frospective Borrow pPit Materials, El Capitan Dam,

listing as furnished by the E] Capitan office,

1328

have been obtained from grading

mples brought in for that pur-

517-21; Lab. Nos. 20026-30.
18th, and have the following

Sample Kind Depth of: Coordinate
No, Sample
3 i Clay material Pit #1 1,0 Easterly end of field
514 ditto #i 6.0 Southeriy ®
519 f i 1.0 " # "
520 " # 5.0 " e
521 " 8.0 B # f

Bamples from field across river

Sample #518 from bottom of arroya.
Samples 519, 520, 521 old basement excavation,

Lab, No, Jdob, No, ercentage
Gravel 5an§ 8ilt Olay

20026 517
27 18
28 19
29 20
30 21

Detailed grading of the sand portion is shown on the

attached report form,

JYJ /o
ce - 4 enci,

w

2k 21 e w
28 as I AR
12 & py N

1 37 30 38
e 26 8

. S W 0 5 S e . e . G U S T B s W s S W . B o e b

J. Y. Jewett,

and north of El Bonte Park,



2-26-35
Copy/m
October 25, 1933
From ¢ Testing Engineer
To ¢ Hydraulic Engineer

Bubject i Borrow Pit Materials, E1l Capitan Dam,

1. Resultes as stated below have been obtained from grading
determinations on eleven samples brought in for that
purpose, These are Job Nos. 529-39; Lab. Nos. 20038-U46.
Samples were taken Qctober 19%h, and have the following
listing as furnished by the El Capitan office.

Sample Kind Depth Depth Location
No, of hole of sample
0 Y ' South of Area B
5;?) %nv 4# g' Ptt % m.:t of Area B
J1 " 10 1! * 1 West of Chocolate Crk.
32 L] ] ’ & .3 " L] (] L}
3 L] # 10! {i 1 (] [ fl #
3 H L 1t . SR SRR | # "
35 " " Lo i B B L # ]
36 L “ g A | " " o
37 L] 10 1! f 3 (] L] L] ]
38 " # B "3 " ] # i
39 W " 101 gLl 1" f W
Lab, No. Job, No. gorgont%ge
20036 529 b 35 11
o7 30 3 25 12
38 31 7 20 z
9 32 62 34
3 17 a2 1
b1 R 73 20 9
ko 3 76 18 6
ﬁi 3 68 22 10
1 69 22 9
tg 8 71 23 6
9 63 23 14

Detailed grading of the sand portion is shown on
the attached report forms,

JYJ/o J. Y. Jewett.
State Engineer
Senior Engineer Dam Inspection
Fred D. Pyle
Resident Engineer



2-26-35 1339
Copy /m

Oct, 26, 1933

Testing Engineer

From
To : Hydraulic Engineer
Subject : Borrow Pit Materials, El Capitan Dam,

Results as stated below have been obtained from grading de-
terminations on 8ix aamﬁles brought in for that purpose.
These are Job Nos. 544-49; Lab, Hos 20062-67. Samples
were taken October 24th and have the following listing as
furnished by the El1 Capitan office,

Sample Pit No, Sample Pit Location
No. Depth Depth
Stk 1 gurface 10" Near old flume croseing
west of Chocolate COrk,
e 1 ' 10! Ditto
gﬁs 1 13' 10! "
U7 2 Surface 10 "
543 2 5 10! #
F4g 2 10! 10! o
Lab, No. Job., No. Percenta
Eend iifi Clay
20062 BlUl4 - 69 20 11
6{ 5 6 19 16
6 6 7€ 15 z
gg 7 58 28 1
8 Zg 28
67 9 31

Detailed grading of the sand portion is shown on the
attached report form,

J. Y. Jewett
YJ/o
.3;0 1 4 encl,
gtate Engineer
Senior Inspector of Dams
Resident Engineer
F. B, Pyle
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LABORATORY CERTIFICATE
SMITH-EMERY COMPANY
Chemical Engineers and Chemists
letallurgical and Testing Zngineers
920 Santee Street
Los Angeles
LABORATORY
He. P19199 Date November 3, 1933.
Sample - Goil
Reseived 10-20-33 Marked H) Dapitan Dam
(2ee below)

Submitted by Rohl Connolly Company
4351 Alhawbra Avenue
Los Angeles, Cel ifornia

O D g S o o D S S

REPORT

Samples were taken at Z1 Capitan Dam by owr sngineer,
Fo L. Howard, on Oectober 18th, 19th and 20th, 1933. Samples
were taken of the soil im the beaches and core of the thn:
also from the borrow pits, the locations as indicated in %the
following report,

The beach samples were taken by digping a hole with a
shovel approximstely 3 ft., deep. This appeared to be below
any surface condition that was uot representative of the soil
in placse.

The core samples were taken with a sampler as built by
the Resident Engineecr of the City of San Diegoe It was nec~
essary, however, to revamp the sampler in erder to obtain a
representative sample of the soil in place, inasmuch as the
sampler was not provided with any means of escape of the air
in the sample chamber, It was found that a part of this air

was displaced with water in lowering the sampler in place and

the air and water probably washed a portion of the clay and
gines from the sample as it was entering the chamber. This
condition, however, wos corrected by providing gn escape for
the air and water through the handle of the sampler, after
which it appeared to give us & representative sample of the
solil in place.

Samples as taken from the borrow pits were obtained by
taking a uniform cut from the fleor of the pit to the top of
the banke This sell was placed on a canvas and thoroughly
mixed sné a representative sample taken,

- 1 =

1331
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Rehl Connelly Company -2 -

The analyses of the fines are bassd on percentages of dry
weight and separated into gravel, sand, silt, and clay portions.
The screening analyses were made on Tyler standard siwves. The
gravel is that portiovn retained on & 1/4 mesh sieve. That portion
passing through a 1/4 mesh and retained on a 200 mesh sieve is
reported as sand. The perceniage of clay is determined by the
hydrometer method, and the portion by difference passing the 200
mesh sieve is reported as silt.

The log of the samples and results are as followst
BEACEES: Sampled October 18, 1933.
Elevation of water = 680.9 ft.
Sample Klevation Elevation

Tumber of beach - of sample = Coordinates
Upstreamn side of dams . _
1 682.7 £t.. 679.7 £t.  E5065-13330
2 634,0 66140 25095-13330
3 68240 679.0 35953:33503
& 602.5 679+5 E5076-83500
5 68245 67945 ES055-83795
6 %‘3 -9 273-% ggg?*ﬂggg
§ 6632 0.2 3'50;6-%905
Downstream &ide of dam: '
242 679.2 £4948~13582
13 233.3 43»3 i ‘6583
i1 685.0 682.0 90=13583
iz 66249 679+9 £4935-43305
13 683.7 0u7 . wﬂ"l}jos
12 683.7 68147 54890-13305
¥ s g e
17 684.7 682.6 may-xs

CORE: Sampled October 19, 1933
Blevation of water = 680.9 ft.

tipstrean : el .- ;
strean Je . g

De::m line % g.,z 13 52?;1 35000-};333
genter line 40 10,7 1640 664.9 %3600
ppstream 41 9e3 13.4 667.5  E5030-H3600
Downs tream 42 Fei 15+0 665.9 PO00=U3600
center line 43 13*; 19.0 6614 E5000~K3300
Upstrean 44 10 13.2 667.7  55030-3300

=~ gontinued -
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fiohl Connolly Company b B

BORROW PIT “A" As shown on City of Gan Diego Map, File #2435
D2, W~D 351, GSampled October 19 & 20.

Sample Zlevation from
Tumber Profile floor of pit location
18 J 13.7 frt. 120 f£t. 3.5. of Center 1line
19 I 19.0 350 i L n N #
20 H 2045 510 * . % & .
a2} g 25.5 630 L u' u ® @
22 ¥ 27.5 5’90 @ L " B "
23 B 17.0 lgo 8 " T »
24 B 153 ® e N "
46 B 18.0 365 @ 8 B #n L]
i D 15.0 e o »
4 B 16.3 390 ® L L i L
25 c 11.0 LTy ®, % & . »
26 C 12.5 G118 * Blly™ * .
o B ?‘e 6?0 # ] i £ L |
2 A 9.0 n > @ " . 3
29 A 9.0 50 ] " % @
30 (120 £t. ¥V, 18.0 275 *  B.W. v * "
Profile A)
31 (105’ He¥We 16.0 ; 41c " " N -
Profile B)
311‘-‘03@ GRANITE: Sampled Cotober 20, 1933.
Sample
32 Approximately 600 ft. from Spiliway Streams
33 n 800 v " " n
’ o AR LV a
3; nd of dump from waterial as truck dumped
M. 3
sample Gravel ©Saend 211% y - Apparent Voids Organie
: : ! Speeific
1 LmiE |
 § 1] d s?&‘ 15.*5’ 7.90% aié 5@#“
2 o.aﬁ gz..zo 10,00 5.00 62 46,8
3 o8 7480 18.60 z.ao
3 100 «00 «00
; 311 y 24 12. Zasa
a g 1.40 5«6‘9 0420
o 0e79 8350 9'55 6420
8 K 1.00 85.40 «20
@ 9 2+00 82.60 m60 80
& 10 1.00 B2.25 12.15 4«»50
11 075 90.50 33»95 4.80
iz 1.00 57450 «70  10.8¢
13 1,00 6+00 17.20 5+80
14 150 4e25 9*“’5 4,80
15 279 81.2% 4,00

15 100 B7.73 7025 4we 2




Decomponed

Rohl Connolly Company - -

AHALYSIS OF SAMPLES
Apparent
sample Specific

lusbexr Gravel Sand i1t Clay Gravity Voids Organic

3B 0 3.85 76,00 20,95 980 2:99 522
19 0.75 80.5¢ 16.95 750 2.71 4643
20 1.25 76+25 12450 10.00 2.75 5440
21 0.50 75450 13,00 11,00 274 56.g
22 5«00 80,25 12.95  4.80 2.75  49.
23 3400 75.50 10.70  8.80 2,66 553
424. G.50 50 . 15.20 580 2.74 54«9

=2 079 &1.50 10,35 7.40 2.71 54,2
* 2 - 65.50 20410 14.40 2.64 56.6
2.75 79.25 11 060 6&4‘0 2&?4 55'1

1,00 70.75 16.45 11.80 2.77 5546

0.50 31.25 4.25 14.00 247 5349

1.75 69.00 21.25 500 2e¥ 370
1.50 gg.',’s 11.75 12.00 2,76 5449
i e P e Afs ot
L 3 o E ] 0. ". -
4'?5 2 5-00 4-60 2.2% 6

Borrow Pi

GEUR GRSRESERR ERALEEEN

16,50 51,50 32.00 2.70 7045
5700 zg i 15.20 . 2,69 581

e 14,00 27 40 3«“ 7440 Color #1
o - 31,00 42.80 26.20 2.78 76,8 Color A
8 il 16,00 48 .40 35.60 2466 76.5
- 41.00 34.80 24.20 2,80 25.3 :
- 12,00 5l.20 364,00 2495 . Coler #1
el Zg-l}ﬁ 44,20 jd.SO LeB3 72.6
e + 00 55440 36 60 2 -83 72 o6
W
44 4425 88.2 O
i oin BE 1B
8 9.75  859.25  5.00
Eercent retained on
sample
sgreen
1/4‘ lc?? 0:89 0.&0 low 3"11 l.40 0*75
Sieve
#30 Dell +40 4,00 5050 9«11 6+40 2.50
#20 11.77 1?-29 10.20 16'50 19!55 14,80 ﬁ;gﬁ
30 g. 2% 25.40 15.60 27.00 27« 5 22.80 11‘50
20 2 42420 zé.m 44,00 w 37.20  23.50
7360 7«00

100 59-:99 4,40 56.“ gg.ﬁs

200 77455 500  75.60 ?9‘3: 7.00 84.25

= ¢ontinued =
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tohl Conneolly Company -5 -
Per Cent Retained on
Sample ¥o. _ 8 9 3. B ER L R A
Sereen 1/4" 1.00 2.00 1.00  C.75 1400 100 1.50
Sleve #10  5.80 5.20 7425 6475 4425 6,00 6.50
" 20 - 16460 10.80 16,25 17.25 8475 14.00 15.50
« 30 26.80 16.20 23.25 27.00 1225 21.75 24.25
# 40 44,20 2B.40 36.25 45,75 17.50 3525 40.00
# 50 56460 41420 47.50 60.75 22.50 46425 5350
“ 100 6460 684,80 69.50 B81l.75 3775 66,00 gs.eo
w 200 6480 84,60 83425 91425 580.50 77.00 8575
Sample Yo. __ 15 26 17 18 19 20 21
Sareen 1/4% 2,75 1,00 1.50 3.25 0.75 1.25 050
Sieve #10 8475 10,50 8475 14425 6.25 6425 650
“ 20 19425 24,25 23.00 27.00 19.75 16.25 19.25
o 30 29.00 34.25 30.50 <00 33425 26.00 32.29
g 20 38,00 50.25 51.00 348,50 43.75 41.00 41.75
" 50 gg.as 62,50 64,25 56450 54.00 50.75 50.75
a 100 75 72.50 8225 70.25 7000 67429 6500
# 200 84,00 00,75 91.50 79.25 1.25 7750 76400
Sample Yo. 28 23 24 25 26 27 28
sereen 1/4" 5,00 3,00 0,50 075 ~- 2,75 1.00
sieve 710 17.75 20,00 10.50 7.00 4.00 8475 6.25
- 311475 39.75 24450 19.25 11.00 19.50 13.75
L 39 40-75 Co =00 30&75 ég.ai ) 29;99 21050
L 40 53*?5 57.00 4‘5-00 4‘0.50 ) - 3?;59 33-75
s B RO ERNER B L e
" s A 0.50 79400 82:22 Z5:50 G200 71.75
semple Ne. 23 3. M. .4 2. N 2.
Sex 4" 0,50 1.75 1.50 0.75 9-00 475 -
52235“#i€ 020 5067 AR o35 i a
" 17,00 16.00 23.00 38.00 35.00 29.00 0.5
" 30 3025 34,25 42.00 59,00 5175 52450 1.5
" 50 «25 24,00 5l.25 606.25 580.75 63.25) 2.0
" 100 G450 59450 66425 gﬂ.?ﬁ 2.50 80.75 5.0
™ 200 81-?5 ?0.75 ?6:25 7&25 2!25 91.00 1(3'5

- gontinued =~
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Hohl Connolly Company

Bample Ho.

Sereen 1/4"
sieve 710
k]

20
n 36
o 40

@ 50 7
» 100
i 200_
sample No.

Sereen 1/4"
Sieve 710

% 20

1] y
A -
S50

ao o

200

{s8AL)

1336

-6 -
Per Cent Retained On
8. ..39 4 & 42 4 .48
T T ALRT T R
Ga0 Gos - . 6.0 2 -~ |
1345 0.5 0-5 005 11.0 - 1.0
2195 100 l' 1.5 1540 0.5 3¢°
$1.5 2.5 1040 6.0 27,80 2.6 10«0
5?.0 14.© 31.0 16.0 41.0 12,0 23.0
45 32 33 34 35
- 22-75 31-75 26.75 27.50
= 39475 47.00 44.00 45.25
5 47450 50425 59+25 5925
ot 61 50 69.25 54.75 7(}.00
1.0 075 7700 972.50 9V9.25
2.0 5+00 8§9.00 5.00 90.50
6.0 92,50 94.75 92.50 95.00

Respectfully submitted,
Smith=-Zmery Co. (Signature)
INSPECTING & TESTING ENGINEERS
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Rohl Connolly Company - G4 -

lab. Yo. P19199

} fercentage Finer

Sample Yo, 37 .38 _39 40 _41 42 _43 44 45

jeve #10 100.0 100.0 100,0 =~ - 100.0 - & o
20 99.5 98,0 99.5 =~ - 98.0 - - -
30 93.0 2.0 99.5 100.0 100.0 94.0 - 100.0 -

40 98.5 86.5 99.5 9?.5 99.5 89.0 100.,0 99.0 100.0

: e 92.3 gg.g 992 33‘5 3‘% 7340 §g'g 33‘3 33‘3
200, 33.5 3.0 gé:3 69.0 B2.0 59.0 88.0 77.0 94.0

Cla} fle

(o?gig7mgm~) 5340 26.2 47.4 39.0 54.6 38.2 57.8 49.8 59.6

Clay e :

(0.0231?m;; 41,0 19.2 33.4 30.0 41.6 29.2 43.8 41.8 45.6

¢l Ne

(o?gi4amm. 3140 15.2 27.4 2542 35.6 24.2 36.8 32.8 38.6

)
x C min.
%ﬁf%&gzgm.) 28.0 13.2 24.4 24,2 31.6 2.2 32.8 28.8 34.6
[

-~
wd
i
%
a
]

—_ A.‘. bt’
-

App:fria

Spe

ravit 2,70 2,69 2.08 2,78 2.66 2.80 2.95 2.83 2.83
Organic #1 ¥l 71

gemarks: The particle alzes for 1, 5, 19 and 30 minute hydrometer
reading are those given by Harry H. Hatch in Proceedings
of the American Jociety of Civil ZEngineers, Vol. 58,
¥o. 8, October iseue of 1932. The Organic Determinations
were msde in accordance with the A.C0.T.H. Serisl Dealgna=
tion O 40~22.



2+19+35 1338
copy/p

Hovenber 23, 1933

From ¢ Resident Zngineer
To ¢ Hydraulio Engineer
Subjeect + San Diggo River Project, El Capitan Feature

Hydraulie fill « puddle core sounding weight

i1 ¥or sounding the depth of water in the summit pool
at El Capitan dam, a steel weight having the following dimen=~
sions and weight was used on the lower end of a standard
Lufkin metallic tape,

Haterial Cold rolled steel
shafting

Dismeter 3=5/8 inches

Length : 2 inches

Shape Square top and bottom

Tape attachment 1/2 inch aza bolt screwed
into the top of the disk

Veight .6 pounds

2+ Considerable variation in depth readings are obtain~
able depending on rapidity of descent of the weight. The
weight was lowered gently for all soundings reported in the
City of San Diege's records,

3+ The use of this weight was adopted so that the same
weight eould be used by both the City and the contracter so
the records could he comparable,

Harold Wood
Resident Ingineer

H/p
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copy/p LABORATORY CERTIFICATE 1339 |

SHITH~EMERY COMPANY
Chemical Unginecers and Chemists
Ketallurgical and Testing Engineers

920 Santee Street

Los Angelas
LABORATORY
No. P19599 Date December 13, 1933
Cample Joil
Received 12-7-33 ¥arked &1 Capiten Dam

Submitted by Hohl Connelly Company
Hl Capitan Dam via lakeside
San Diego County, California

. e Cna . g w6

REPORT

Semples were token at 51 Capiten Dam by our W, G. L. Cheney
on December 6th, 1933 The samples were taken from the Heaches,
Core and Borrow Pit dump by the spillway. The locations are as
indicated in the following repori.

The Beach samples were taken by digging a hole with a shovel
and the sample taken approximately one {oot below the level of
the beach. This sample should represent matsrial placed after

our sampling of October 18th, 1933

The Core samples were taken with the sampler belenging to
the Resident Zngineer of the City of San Diego in the same manner
as used by us in our previous sampling.

The Borrow Pit samples were taken at twenty foot intervals
along the dump at the edge of the spillway, sample No. 16 being
at the westerly end, The samples were taken approximately one
foot below the surface of the dump.

The samples from the pit morth of the quarry road were taken
a few inches into the face of the bank at the east and west sides

of the workings, respectively.

The snalyses of the fines are based on percentages of dry
weight and separated into gravel, saud, silt, and clay portionse,
the sereening snalyses were made on Tyler standard sieves. The
gravel is that portion retained on a 1/4 mesh sieve. That portion
passing through @& 1/4 meah and retained on a 200 mesh sieve is
reported a8 sand. The percentage of clay is determined by the
nydrometer method, and the portien by difference passing the 200
mesh sieve is reported as silt,

The log of the samples and results are as followes




Hohl Connolly Company

BEACHESe Sampled December 6, 1933.
Elevation of water = 603.4 ft.

Sample Flevation Hlevation
Number of Beach of Sample
Upstream side of Dams
i 84,5 68345
2 684.,3 633.3
4 6335 682.9
6 683.7 682.7
Downstream side of Dams
635 6044
i 6842 683.2
6‘83*5 68205
10 683.7 682.;
11 685.6 684,
12 687.1 686.1
13 683.4 682.4
14 684,.7 683.7
15 686.2 689 .

QURE: Flevation of water = 683.4 ft.

,.:mgle

Coordinates

5508013620
Sho87-13453
E5062-13455
25095-313200
155&62-33200

24890=N33
E43amn330
B4954~K3585
E4926~13585
24590=13585
E4940~N3770

29=R3770

20=N3770

i b 7
H15w e 158
gg 5!3. ;lgi
2% 78w g1gn 2504&-!3300
2 i ¥ E5020=K3300
% Iror "o 24950231300
20 " " - :
%1 7'8' 6'3° B4960~N
5 o Bt
33 gm EM" BSC00=~H3620
35 60" g*ro® B5000~13620
BORAROW PITs At Spiliway Dump. i
W Taken at 20 £t, vals from west line, of Imump,
z iast side of borrow gtt nerth of quarry road.
& West * " . -

= gontinued =

€y
3>
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Rohl Connelly Company

AHALYSIS OF
Sample
Jnmber Gravel Sand 2i1%
i Hone 0% 1.7
- : o ol g
3 B 83.7 13.0
; : g 10.2
6 . 31' s
@ g i 8?;6 9.0
2 . 82.1  13.7
s 9 . 61.1 15.2
o 10 " 7 - 16.4
= 1% " g b 16.8
12 . 14,6
1 - 83 0 13.6
1 - j 7 12.7
15 042 80.9 14.3
16 lione 66.7 25.7
i . 6543 237
%9 : 25-7 é?-?
= 20 o 80.2 g:g
21 " 64,4 23,2
.EE % 6245 25.5
L " 48.9 329
22 - 2.8 8
E B
% " 208 343
2 . 12.2 71«4
2 . 13.4 472
* 2 " 9.1  5i.5
s 2 » 9.2 62.4
30 - 14.2 50.1
%é : e 32.8
%i . ZI.:S g
35 ” ?0-‘ 20.6

rote: # Yot sufficient sample for voids determination

SAVPLE

*

10.0
11.4
l2.4
12.0
18.2

12.4
21.6
%{-
{25
39.4
38:4
0
‘§:§
o8
288
9.0

- gontinued =

Apparent
Specifie

Gravity

2.7
i
2:78

1341

Voids



Rohl Connolly Company

Sample o,
4 mesh
Sieve 10
. 20
i 30
» 40
] 50
" 100
o 200
Sample o,
4 mesh
aieve #10
20
o 3 0 !
" 4_0 !
G 50
" 100
» 200
Sample o,
4 mesh
gieve 710
20
W 30
i 40
" 50
a 100
" 200
waiRp ila H0.
4 mesh
Sieve 710
“ 20
“ 30
" 40
™ 50
® 100
“ 200
s uaah,la
aimye
e T
" 30
P 40
" 50
o 100
# 200

Per Cent Fassing

4

3 _

1000 10040 1000 L1000 100=0 100+0 1000 100+0
97.3 98.1 98.8 99.5 33-7 99.6 997 99.8
81.7 91.1 95.3 95.8 1 95,5 95.6 095.5
6646 Bo.g 25.3 8643 92.6 8643 86,5 86.2

44,1 57. o2 64,8 75.9 66.3 6385 <9
31.2 42 .4 52.3 49.8 5049 9249 471 532
13.86 20.9 27.8 27.4 22.9 30.0 22.9 29.2
5,0 11.9 18.5 1244 1749

100.0 i 0 100.0

997 99-6
97+3 9543
90:1 U?.?
71.8 72.2
565  60.%
31,0  37.2
18.9 21.0

.

99«7 99!

95. gS 3 9440
BB.l 8742 85.2
66.1 68.4 6841
528 54.4 55.0
32.4 29.9 30.5
214 18.86 17.0

r%.%a:%zwﬁ—r%%n%-swﬁ—a

9909 ‘2 lﬁﬁ.ﬂ

9

99.6 99.5 100.0
953 9146 36.5
89.1 S0.7 9.5
?4'1:0 61 o6

60.2 49.‘ 6 65
31.7 29.9 47.5
1663 19¢1 3343

b o

9949 100.0 99.8
979 3-2 990 3-0 35-3 9.7 99.8 o5
gi.l, 57 9951 7443 5 35 99«4 3

«0 70.2 83.6 60.1 ?g-? . 22.3 Ge3
708 5843 73e1 504 68.2 ?G.g «0 73.0
5015' 37.5 )ﬁo? 3116 ‘?-6 50: 6‘&3 12
34,7 2443 33.7 19.4 35.6 37.5 5lel 47.2

23 24 TZL.&&....@.L..&&...&L_.}Q_

100.0 - 99.8 100.0 - -

99.9 100.0 - 99.8 99. - 10‘.0 =
9947 39.9 99«5 99 100.0 100.0 99.9 100.0
99+ 02 99 99*8' 99¢9 997 93*3
95,0 .e 39.5 99.5

82,2 B4.3 94.4 §2 4.9 9 . 97 o] .2
674 5443 7949 .3 36.6 90.9 90.8 3?.
‘_31_.._JELuPIiﬁ_a._iﬁ_.,_ii__

100.0 1000 99.9
99.7 35.1 9947 Loo,a 10040
g 546 99.5 99.9 9948

4,7 T0s1 992 99.7 9644
754 gg.x s.g 9.1 68.1
6046 .8 ¢ s.l 5541
Gled 2646 5 61l.9 29.6

» gontinued =



Rehl Comneolly Company

Sample No.
sieve *lﬂ

i1
3G
40
50
100
£,
1ay e
.0167“- )

Clay, 5 min.
(00023 e )

’"C:s R )

Percentage F;&gﬁ

‘%ﬁF“ﬁ%%“‘ﬁ"“'ﬁf%‘ﬂﬁ%r

99.5 99.9 100.0

6.3 99.7 9949 99 5 g 109~0

7§:% 40y §3:o 285 33:2
50«2 92.2 4¢3 Q4.4 6.a
47 2 67 4 54.3 799 397«

234 2946 28.8 43.0 25.4
19.4 24:6 2.8 358 . 394

Clay 15 min.)

(0.,0148mm. )
Slay, 30‘“1“.
(0-009?“0)

Clays 5 mim,
(0+023 mm. )
¢1ay,19 min,.
(0.0148mn. )
Clay;30 aln.

( 009097@1. )

12,4 21,6 17.0 . 31,0 16.4
Qe 19,6 16,0 27.0 15.4

998
2940

94-2
H1l.4
45 p"
39.4
36.4

100.0 . P 994? 25.1 gc-? lﬂﬂqﬁ

99.9 100.0 ?.
3.7 9918 847
99 99.5 75.4 53-1 - 959
971 7«2 6046 gg

90.8 527 5le4 26 6 "3
4l.4 44,6 25.6 13.0  10.8
34.4 41,6 20.6 11.0 98
28.4 35.6 18.6 9.0 9.8

2k 3346 36.6 . J0 78

99
99«
Ded
4,1
6149
30.8
25.8
20.8

17.8

1343

551
29.6

13.0
11l.0
9e0
8.0

Remarks:? r farticlc sizes for linﬁ 15 and 30 minute hydrometer

of

(52AL)

ng are those given

H., Hateh in FProceadings

the American Soeiety of Civil Ungineers, vax;sa.na. 8,
Cetober issue of 1932.

Respectfully submitted,
smith~Imery Co. (Signature)




W, Dece 13» 1933

From ¢ Testing Engineer

To $ Hydraulic Engineer

Subject 3 Composition of material in puddie core £1 Capitan Dam

With reference to your request when at your office on the 1lth, I am
summarizing herewith m{ views on the character of the material going
into the hydraulie fill, El Capitan Dam, as expressed from time to
time in letters and reports to your oﬁ'ico, regarding these materials,

The clay content of the borrow pit material, I have considered to be
a relatively coarse grained clay, judging from the readiness with
which it settles when shaken in an excess of water, as coazpared with
the extremely slow and gradual settlement of some :ypu_ of eclays The
main charscteristic of the intermediate silt content batween t

clay and the sand is that it is of grain size to pass the No., 200
mesh sieve and to go into settlement in the clay determim tion 2“.
cesss Under a magnifying glass this portion has a granular, not an
amorphous appearnace, The sand portion is a relatively heavy sand,
of high speeific gravity, due in part to its magnetic iron content
and in part to the composition of the rock from which it is d-rho&.
While it may be classed in general as a granitic sand, it is composed
in part of rock of a higher specifi¢c gravity than ordinary granite,
This feature was even more pronounced in the material examined fox
concrete aggregates, in the river bar, adjacent to the borrow fit
area, Another feature of the sand portion is a large mica cgontent,
ampunting to from two to three per cent by weight flaky mica

going off in suspension in wash water sud held on the No.200 sieve.
These two features of mica and magnetic iron content, are characters
istic of San Diego River sands in general.

with regard to the effect of these features on the conselidation of
the core £ill, I have auﬂgd that the high specific gravity of the
material as a whole, and the relative coarseness of grain of the
clay portion, are favorable fagtors to that end, The mica content
gudgiﬁ from gexperiemts on record on sande-mica mixtures, may be gone
sidered as in effect adding slightly to the eclay unun‘. Sands of
the type deseribed have the property, when saturated with water, of
settling into a dense, compact mass giving off free water at the
surfaces This is also the case when used in mortar in a eoncrete
mizture with production of a none~plastie, harsheworking mix,

with regard to desirable percentages of the several portions, a sume-
mary made, following the completion of tests on the 10th s ries of
gore samples (date of report on 10th series, Septe 9y 1933) comprise
ing some ninety odd samples, showed a total average in percentages
Ciays 233 8ilt, 33 sand, 4%.

records on these core le series were kept in two group:
:’}‘;‘.’ gomprising the unplu.:zn along the genter line (aoom?n;.t.
£ 5000) and the other ineluding the samples taken at varying dise
tances from this line, There was very little difference between the
separate averages on these two groups, indicating a fairly uniform
distridution of the material over the whole core area, The samnpl es
of the gore series taken sime, however, have shown & much wider



1345

range of variation, some running remarkably high in elay, and others
being of a sandy nature with a few of coarse sand similar to the
veach material, (This vefers to samples taken between the 10th
series, and the special series now under way) indicating & much less
uniform distribution of the material under later operations,

Results of the consolidation and percolation tests on material rep=
resented by the above general average, show a very slight and prace
tically negligible rate of percolatfon. On the other hand, material
from the border line between the guddlc gore and the beach, having
a composition of clay, 43 silt, 26; sand, 68; pea gravel, 2 and a
sample of borrow pit materials of similar composition, show a high
rate of percolation; while a sample of fine sand, screened out to
pass a No. 50 sieve and held on No, 200, shows even a much higher
rate than these, .

The material of these coarse samples when removed from the apparatus
after test, is friable and easily crumbled in the handj while that
with the higher percentage of “fines" dries into a dense, compact
structure somewhat similar to, and perhaps even harder than a clay
brick before burning, GSpecimens from these tests are on exhibition
at your office, and in the laboratory.

In my Judgment, the percentages of the three portions as stated in
the above gemeral average at the end of the 10th series, represents
a good combination of the waterials as to gradation of grain size,
all the way through. It aveids an excess of a plastic fine=grained,
semi=liquid, claysy deposit such as has given trouble in some pre=
vious dams of this typej; but has sufficient fine material for suite
able compagtion and water~tightness, I do not believe however,

that the percentage of fines should be reduced much lower than shown
in this average, unless percolation tests in advance show that such
reduetion is permissible.

Exploration of prospective borrow pit materials in the vicinity of
Lindo Lake near Lakeside, shows a heavy clay content of ngznrtutly

a somevhat finer grained composition ¢ the present El Capitan
material, and somewhat lighter in specifie grtvzti. It has appealed
to me, that a mixture of this clay, for increase in clay content
with the fine sand and silt of the present borrow pit for compaction
purpeses, would make an ideal combimtion for further cperations,

if such a mixture 1s practicable to obtain.

JYI/ v e Y, Jewett
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e-21-35

Copy /m
From
To
Subj

ect

Testing Engineer
Hydraulic Engineer

Dec, 21,1933

Borrow Pit Samples, El Capitan Dam,

Six samplee from Borrow Pit A, E1 Capitan hydrsulic fill

material, are listed as Job Nos, 1216-21; Lab. Nos. 20881-86,
les from Borrow Pit C are listed as Job Nos,
1386A); Leb, Nos, 21013-36.
&s furnished by the K1 Capitan
and gradation as determined in the laboratory, are as

Twenty-four samp
Locatiocns from which taken,

Office;

shown in the following table,

Detailed gradings of the sand

table on attached sheet,

portion are shown in separate

1348

Lab. Job Coordinates Depth Percentage

No. No. N, E, of i o1
Sample Pand £ilt Clay
(Ft.) '

20881 1216 3140 11,450 1 73 19 8
82 17 » " 9 75 25 0
sa 18 " # 18 69 30 1
8 19 3300 11,470 1 72 21 7
32 20 # f Z 72 24 0
8 21 L * 1 62 30 8

2101{ 1369 5077 3371 i 71 19 10
& 70 " ’ 3.5 71 27 2
15 71 “ " 8 64 22 14
16 72 %007 3312 1 60 21 19
17 53 . " 2 57 18 25
39 T8 e s 1 8 & &
1 9 2 3 1
2% 72 -55 3-73 2.5 51 .23 26
21 77 . " 3.5 25 22 23
22 8 4877 3209 1 22 13
2 79 " " 2 6 22 15
2 80 n; ; U 4 go %g 22
2 81 é 150 i 1
22 a2 [ 3 % 3 53 22 2
27 3 U " 6 #e 1 3
28 a 5037 3213 1 68 2 .}
29 8 L " z 73 20 T
os gé > 5 2 o E% %; lg

A 32 1 '
}% a7 5?9 ? e 6 74 25 1
O W S T
v !
% 90 . " 3.5 A 19
3 91 A 7 i S 7



2-26-35
Copy/m

From

To

oe

Subject :

Testing Engineer
Hydraulic Engineer

Deo. 21, 1933

Borrow Pit Samples, E1l Capitan Dam

Nine additional samples from Borrow Pit C, listed as Job.
Nos, 1419-27; Lab. Nos. 21037-45, are included in the
following addition to the above tabulation.

Lab, Job, Qoordinates Depth Percentage
No. No, N, K. of
8 le
(%2?) Sand Bilt Olay
21037 1419 3 ko 1 68 20 12
38 20 mg ! g 4 13 on 23
8 B doole § 0B B O
b3 2?; f # 4 &0 12 g
4o 2 " # g 18 15 7
ﬁ 22 4358 34yl 1 75 17 4
e i " 4 75 22 >
45 27 " " 8 70 29 1
J. Y. Jewett
JYJd /o
co- 4 encl,

1349



2-26-35
Copy/m

From
To
Subject

Job
No,

1216
Lf
18

1350

December 21, 1933
Accompany ing report of even date to
tHydraulic Engineer, on Borrow pit
Samwples, El Capitan Dam,
Pearcenta € 8  Pasgsin S8ieve No
g 10 'Ed'“"§6"“ﬂﬁT'"?ﬁfi“‘j:Er‘““Eﬁﬁjxﬁtif & Clay
100 8 88 L L 27
100 '39 90 go 62 2 25
100 98 48 80 &9 49 31
100 97 &6 77 66 uﬁ 28
100 98 g7 77 66 L 28
100 98 &9 g2 713 Kl 38
100 - 99° 98 &9 3 67 29
100 99 97 85 T 65 ﬁz 29
100 99 97 &8 78 & 50 gg
100 99 97 90 8 73 56
100 99 37 &9 80 72 2& 43
100 98 91 &) 72 - 63 0
100 99 9k 87 78 60 6
100 99 98 893 & 79 62 by
100 99 97 91 &4 75 58 45
100 99 97 &8 80 70 50 3?
100 98 92 87 79 69 51 ao
100 98 9 a8 9 72 54
100 99 98 92 8 Ha EE
100 99 93 86 76
e 8T 9% 11 5 51 0 18
100 99 97 88 78 66 5 Je
100 9§ 92 &0 70 60 40 a7
100 9 87 7 59 47 28 5
100 99 98 90 8 70 ) 3
100 99 95 @& 70 58 38 26
100 98 91 & 74 Eg 47
100 98 9o 80 69 zg
100 98 91 82 T2 Eg
100 98 9% & 69 58 25



From :

To b

Accompany ing report of even date to

Bubject ¢ Hydraulic Engineer, on Borrow Pit
Samples, E1 Capitan Dam,

Job. § ercenta g

ng Sieve No,

Dec, 21, 1933

AE%gsi

1419 100 98
20

21 100 99 96
22 100 93 95
2 100 99 92
2 100 99 92
2 100 98 0o
2 100 98 93
27 100 99 35

JYJ /b
cc - 4 énecil,

Btate Engineer

Senior Inspector of Dams

Resident Engineer
ED. Pyle

90
29
a8
82

81

50__ 100 200 (811t & Clay)
70 W 32
%t %
62 El 27
53 33 20
5e 33 22
58 38 gg
(AN | R -

J. Y, Jewett



2+19~35
copy/p
From t Testing Engineer
To + Hydreulic Engineer
Subjeet
lab, Job Elevation Depth of
&ﬂa_.lJan_..ﬁiﬁmlg___.,__gLsz;_
21626 1883 674. 230.5 740
2g 672,85 90
2 85 67145 66715 10.0
29 86 673 669 845
21630 ag 674 673 645
31 88 673 669 840
32 B89 674.5 67045 g.o
33 1890 6Z3-5 669,95 +0
34 gl 669.5 665.5 12,0
35 2 668.5 66412 13.0
36 9 6?5-5 569. «0
3 enis &3 1ad
9 229:§ ¢2.% 120
216 2;2 671 649
41 gzg 59
42 99 672 Za5
43 1900 670.5 666,5 1140
1 667 562 ‘hg
§ gnT e
1 6705 6bb.s 118

I3/

.‘I:;

L

1=30=34

: Core samples hydraulic £i11, El Capitan Dam

Coordinates bradnzinn
5 B 2808
: 4973 39
R 2
3750 5090 54
3750 5029 9
3750 03; Z
3750 ‘3
3725 49&3
372% 56
3225 5000 56
3725 5020 gg
3725 503%
700 5035 54
700 ga (5} 54
700 ‘ 25
3700 4980 44
3700 ?g- 42
3675 4973 39
3675 4980
3675 5000
367 Zoss
3675 028

T. Y. Jewett
Testing Engineey

&
RN SRR B ST AR S E

Sl e g Surm maalioa oo
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2-21-35
oo;y/m

2-9-34

From : Testing Engineer

To

oo

Hydraulic Engineer

Subject ¢ Borrow plt samples; El Capitan Dam

Eight samples of material from borrow pit "A" taken this
date, are Job Nos., 2101-8; Lab. Nos, 21826-33, @radation
of these samples is shown in the following table; with
locations from which taken, as furnished by the El Capitan
office, Detalled gradings of the sand portion are shown
in separate table beyond,

Lab. Job Coordinates Depth P ercentage
No. No. N, E. of
sample Sand Bilt Clay
(7%, )
21826 2101 2480 10460 2 47 26 27
27 2 " " L 41 24 35
28 z H " 5.5 4 36 17
29 2480 10k00 2 6 21 15
21830 5 " " b4 60 33 7
31 6 " i 7 6 22 13
32 7 2560 10520 1 2? 2 22
3> 8 2480 10370 ! 2 2 ik
b 6 rgce t i S8ieve N
i;, 'EEFJ"iB'““Eﬁ“szﬁf'EﬁB " 5559?135' 60— LSTI% 2 OTa7)
2101 100 99 97 94 &8 70 53
2 100 98 95 91 (] 59
a 100 98 95 31 72 53
100 99 96 88 81 71 51 [
2 100 99 99 97 92 &3 60 0
228y % g4
Z 100 99 9& 88 78 52 38
J. Y. Jewett
ﬂgf panol.

1353
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2-15-34

From : Testing Engineer
To ¢ Hydraulic Engineer

Subject : Borrow pit samples, El Capitan Dam

Nine samples of material from new borrow pit, west side of
river, about one~half mile upstream of pit "A", are listed as
Job Nos. 2083-91; Lab. Nos, 21846-54, Gradation of these
gamples is shown in the following table, with locations as
furnished by the El1 Capitan office, Detailed gradins of the
sand portions are shown in separate tuble beyond,

Lab, Job Kind Depthlof Location Percen;ages "

N 0 sample Sand 81ilt lay

E%?EE'E . cEaY 2 53. Bo%th eﬂd Pit g- 4 *‘%? 15
EIT 4T T e
iy g : 1 : cegter : : 66 20 14
22 8 a8 s - % 15 13
5 oy % - T North end * # s8 40 2
53 1 A 5 ° . B &L 8 17
5 91 " i85 & " b # N 67 26 7

Detailed grading of sand portion

Job. No, fercentage passing sieve No, i "
I/ 10 20 35‘"216““”55"“‘T66 200 (e1lt & ciay)

8 100 99 95 87 g1 74 56 3
20%% 0 3 97 &% & 5 2 m
85 100 99 96 95 &4 W =
at 00 98 92 8 15 & 0 4
47 100 99 93 & 79 2
88 100 99 95 8 75 62 4y 28
4 w N & BE 8§.%
% Ois N N BE B

J. Y. Jewett

gngpu énol.



2-21-35
IR 1355

Feb. 19, 1934

From :+ Testing Engineer

To Hydraulic Engineer

ae

Subject :+ Borrow pPit Material, £l Capitan Dam,

Three samples of material from new borrow pit ("K") upstream
from Borrow Pit A, are listed as Job Nos. 2120-22; Lab. Nos.
21858-60, These are composites, taken from the material as
dumped at the mixing box,

These give gradation percentages ns follows, with detailed
grading of the sand portion, as shown on the attached form.

Sand 8ilt Qlay

No. 2120 ok i 0 9
21 65 25 10
22 61 27 12

A portion of this material is intended for use iu a con-
golidation and percolation test, as carrying a total of
gilt and clay content of approximately 35 per cent,

Jd. Y. Jewett

JYJ /o
cc - U4 enocl.



o~ Febe 21, 1934
From ¢ Teating Engineer

To 3 Hydraulic Engineer

Subject ¢ Sand samples from beach excavation, &1 Capitan

Six sand samples taken February 18 from material excavated from
the beach of the puddle core and deposited on the fage of the
upstream rock embankment, are listed as Job Nos, 2133=38; Labe
fios, 21878-834 These are reported as taken commencing at the
north abutment at about equidistant intervals along the embank=
ment to the south abutment, GCradation of these samples is shown
in the following table with detailed grading of the sand portion
on the attached report form,

Labs Yo, Job Yo, Gradation percentage
Sand 841t  Clay
21878 21 6 20 4
9 3 16
0 g 20
3 :
83 33 3 14 g

Detailed grading of sand portien

be Job »
AR Y S M R i T

2878 2133 100 98 9 83 44 24
I ¢ f £ 43
8 ig ‘200 98 gg 3§ 2 & 39 2
83 100 39 4 7 sé . 17

Jo Yo Jewett

Yo7 ]
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2=19=135 1360
copy/p

May 11, 1934
From ¢ Testing Zngineer
To ¢ Hydraulic Engineer
Subject ¢ San Diego River Project, £l Capitan Feature

Hydraulic fill, laboratory work

.

In accordance with letter from your office of May 8 on the above
subject, the following statement is submitted, as furnishing the
information requested therein,

d 0 et 3

The samples as received from the <1 Capitan vffice carry job sample
numbers in a consecutive series, these numbers for identification
purposes being marked on the containers in whieh the samples are
delivered. A record sheet also accompanies each lot delivered,
glving sample numbers and description of location from which each
was obtained, In the case of samples from the puddle core this
:n;olve- location by goordinates and depth at whigh the sample was
aken,

On arrival at the laboratory sample numbers in the laboratory ser=
ies are assigned and in the report on results, both sets of numbers
are recorded, Vhile the making of the tests is under way the seve
eral receptacles in which the samples are placed during the process
are accompanied by a marked tag carrying the sample number, thus
making the identification complete during the entire process, The
surplus material, if any, remaining after the amount required for
tests is removed, is placed in a marked container and aet aside for
further use if required.

Zests for Oradations

In the tests for gradation of sime of particles the sample is first
spread out in a shallow pan end dried in an oven to remove the
moisture. In case the percentage of moisture is required, the sam-
- ple is weighed both before and after drying, to determine thisj but
ordinarily thies is not required,

The process of determining the gradation of the solids gives a
classification, in terms of percentage by weight, of sand, silt and
clay portions, the sum of these percentages course totaling one
hundred. In terms of classification, the sand portion is that held
on a sieve of No, 200 mesh, The elay, or ¢ollo portion, is that
determined by a hydrometer process as deseribed below. The silt
gontent is an intermediate portion passing the No, 200 sieve, but of
goarser grain size than the clay, and going into settlement during
the operation of the hydrometer process.

The clay determination comes first and is made by placing a weighed
portion of the dried sample in the cup of a stirri apparatus,
with a 1ittle potassium hydroxide to serve as a def oceulent, and
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with water nearly filling the gup, Operation of this apparatus for
a stated period brings about a so-called dispersion of the samplej
which, in effect, means the breaking down and separation of the
material into its unit particle sizes, a condition whigh it is ime
pragticable to reach by the ordinary process of working with a
trowel, as might be done in the case of a clear sand sample. The
sample is then tranaferred, with additional water to a graduated
glass cylinder in which a hydrometer of the Bouyoucos type is inserti-
ed, and after standing for a defined periocd, the reading of a scale
on the stem of this instrument gives the clay content in terms of
grams per liter, from which the percentage is gomputed, A there-
mometer reading is also taken, as this instrument is standardized

at a temperaturs of 67°,, and a specified correction is applied for
temperatures above or below that mark,

For determination of the sand percentage, the contents of the cylin-
der are washed out into a shallow pan, the wash water being passed
through a No, 200 sieve to avoid losa of any sand particles, and
dried in an oven, then weighed to obtain said percentage., In addie
tion, the gradation of the sand portion can be determined, if de-
sired, in terms of percentage passing each of a set of standard
sieves, ranging from 1/4" mesh to No., 200,

Apparatus Useds

The etirring machine mentioned above is of the type used for m&xzn?
purposes at soda fountains, but the cup used for soil samples is o
a speeial design for this purpose, containing a set of baffle wires,
and the lower end of the stirring rod has a special form of button
attached, which is replaced as it wears out,

The hydrometer process was developed by Geo. J. Bouyoucos, Ressarch
Professor in Soils at Michigan State College. It is in use by the
Bureau of Public ioads, U, 8, Department of Agriculture, in study

of highway subgrade soils; and by other 1nvcnt1fnterl ai 80il probe
lems, as being the most suitable method yet devided for determina-
tion of colloidal content; and as superseding other methods used, or
proposed for use, from time to time.

The standard sieves used for sand analysis conform with requirementa
of the American Soeiety for Testing Materials for this purpose, and
each sieve is stamped with its rating as to size of mesh, and &1;.
meter of wire, in both millimeters and inches,

This test is carried out with equipment similar in yrtnaiglo to
paratus devised by investigatorse at Mass, Institute of Technology,

as described in a paper on Soils Mechanics Research by Glennon

Gilboy, in Proceedinge, American “osiety of Civil dngineers

October 1931. The type in use here is patterned after a na&&ficn.

tion of said apparatus, as adopted by the Bureau of Vater Works of

the Department of ¥ater & Power, City of Los Angeles, in its study

of materials for Bouguet Canyon Pam, Its distinguishing features are

a simplification of operating parts, and provision for the use of g

sample of larger and more adequate size.

The eontainer in whieh the sample is placed is a metal cylinder,
eignt inehes in diameter, nine inches desp, The sample as placed
the eylinder is in a water saturated state, the water content in
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puddle core samples being as received from the work, and in other
samples being that required to produce a state of plasticiiy pimilar
thereto, The bottom plate of the cylinder is provided with a water
valve and inlet pipe, for percolation purposes, The sample is placed
in the cylinder to a depth of four inches, with a porous plate of
the Piltros type below and above, On top of the upper plate is
plaged a metal piston head, with perforations for the passage of
water., Compression is applied to the specimen through use of the
testing machine, Olsen Universal type, 200,000 1bs. capacity, with
which the laboratory is equipped. In applying the pressure a gar
gpring is introduced, as an equdlizer, between the bearing head of
the testing machine and the piston above mentioned,

The test is carried out by applying pressure in several stages, core
responding in amounts to the weight of a column of earth of the same
diameter as the cylinder, and of the height specified for each

etage, said weight being based on an assumed weight per cubiec foot

of such earth ¢olumn. Reference bars attached to the piston head

at points of semicircumference and matching similar bars attached

to the outside of the cylinder, give a msans for reading the amount
of change in depth of the specimen, due to the consolidation proe
duced by the pressure applied, These readings are made by means of
an Ames micrometer dial, of one inch capacity, reading to thousandths
of an inch, The results are reported in percentage terms of reducte
jon in volume, based on the reduction in depth of specimen as shown
byp{?:;e readingn, for the several stages at which pressure is

ap ® ; '

Between these periods of application of pressure, and when the change
in volume for each has reasched its end point, percolation rates are
obtained, by turning on a flow of water at the valve previously men=
tioned, and measuring the rate of flow, in cce per hour, under

heads of pressure, of 56 and 80 inches, corresponding te hydraulie
gradients of 1314 and 13120 respectivelys

Seperal:

Auxiliary to the consolidation and percolation test, and included in
the reports on this test, in addition to the regord of volume change
and rate of water flow as above notedj is determination of speecifie
gravity of the material, and results of computation of moisture conw
tent, percentage by weight, of cerrtcpoudinf voids,; in porunhg.by
volume, and of corresponding weight per cubiec foot for each of
several stages included in the progees,

Two special features of the borrew pit material used in the hydraulie
rzzzi are a high mica content; and a high content of magnetic iren
particles, present in the finer grades of the sand portions The
probable effect of these fagtors has been commented on from time to
time in reports to your office. The effect of the relatively high
specifiec gravity of the sand portion as a whole, has also been come
mented on in these reports,

TY3/v

Je Y. Jewett
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copy/ P :
May 28, 1934
From 3 Testing Engineer
To ¢ Hydraulic Zngineer

Subject ¢+ San Diego River Project, El Capitan Feature
Hydraulic £ill, percolation and consolidation teats

In response to request in your letter of Hay 25, on the above sub=
jeet, the following discussion is submitted on the five points on
which questions are raised by you therein,

(a) The imperviousness of puddle core in a dam of the type of El
Capitan is dependent primarily on the property possessed by a gom*
pact mass of soil particles, of extremely fine grain size, of re~
sieting the passage of water through the mass, even when under a
considerable head of pressure, The sum total of voids in such a
mass may be as great or greater than in a mass of coarser composi«
tion, but their extremely small size, and lack of continuity, serves
to retard, and reduce to a minimum the water flow,

As relating to actual construction practice in a dam of this type,
the term "s80il" as used above should be broadened to include a
range of material of grain size classified more specifically as
“sand" "s8ilt" and "clay". As defining these three classes, the
sand portion is rrated as that passing a sieve of 1/4" mesh, and
held on one of o, 200 mesh (equivalent to 40,000 meshes per 8q.in.)
The #ilt and clay portions are of fineness passing this latter meahj
the clay or colleidal gontent, as separate from that of the silt,
being determined by a hydrometer process.

As extreme limits, experience in past construction has shown that
the finer portions represented by the silt and clay content should
not be in such excess as to remain in an unconsolidated, semi~liquid
condition, that will break through confines, and slump out, under
inerease of pressure, as the core is built up. At the other ex~
treme is a sand content s0 deficient in fines as to allow an unduly
large flow through the mase, under the conditions of water pressure
to which the structure is subjected, Between these two extremes, is
a wide range of possible combimations, which will give a satisface
tory degree of imperviousness in the structure.

¥nile the tion of the materials as to grain size is the main
factor in building an impervious core, there are beyond this, varia-
tione in the facility with which materials of the same gradation may
settle and conselidate into a compact mass,

gow inefance, as has been brought out in previous correspondenge, the
sand in the borrew pit materials at E) Capitan ha® a relatively hi
ppeeifie gravity due in part to the nature of the reeck from which it
was derived, and in part to the inclusion in 1ts finer portioms of g

tie iron content, g:nvnlgnt in the sands of the San Diego River
yalleys This sand is therefore a class of material, which, when
combined with a suitable mmount of silt and clay tends to settle and
compact readily into a dense, impervious mass,
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(b) A reasonable requirement for puddle core material, to comply
with the contract specifications, is the condition Just named, of
a sand content combined with a sufficient amount of the finer
grades to produce a dense impervious mass.

In further discussion of the properties of the ©El Capitan mater~
ials, it may be noted that the portion classed as clay is of a
rela{ively coarse grained nature as clays go, judging oy the rate
of settlement when shaken in an excess of water. As a result of
this feature, the clay and silt portions merge inte one another,
without a very distinet line of demareation, and for this reason

it is more desirable to use the sum of the silt and clay contents
in considering thedr part in the total combination, than woeuld be
the case if the clay portion, by itself, were of higher percente
age and of finer grained quality. It is therefore evident that
this material does not run toward the extreme of fineness mentioned
under (a) and as it is found by experience on the work, that the
material as a whole contains an excess of coarse sand, the question
a8 a matter of practical operation, becomes one of limiting the
sand content, and of determining as nearl saazracticubll- what

may be the minimum amount of the finer materials required in
combination therewith,.

¢) Do not know of any way in which a facgor of safety in numeri-
gng terms, such as 1, 2, {, etc. can be applied to the results of
the percolation tests to which reference is mades This 18 a rela-
tively new form of test as applied to materials entering into a
structure of this typ-l and, while, through the accumilation of
data, standzrds are being built up, correlation of the test re-
sults with field conditions, is, at present; mainly a matter of
Judguent on the part of the engineer in gharge.

Ten series of puddle core samples, comprising a tetal of 93
£:gplt!, taken during period of Feb. 58 to Sept. 5}‘i932;‘lh0;,

revious reports, a general average o
3?13‘3§§§ é?n? 2 N 5 .-'u.tS:.n the several series u:g th.

80
vidusl samples thereof, a fair degred of uniformity is shown,
é::‘ndditlnunl series, taken Oect, 3 and Nev. 8, 1933, show a guch
higher average silt and clay contentj but also a much wider range
of variation among the individual samples, Beyond this, the cgore
samples, not classed in series, and taken in mugh larger quantities
numerically, show a ¢ontinued wide range of variation in percente
age content, and reflect the presence of sand strata,

Percolation testa on composite samples, representing the materials
comprising the above named series, show a slight, and for practical
purposes, a negligible rate of flow, It is also understood that
ﬁbncrvntion in the field shows a good degree of consolidation and
compaction in the core itself during the period covered by these
tests, The writer congurs in the opinion of the engineers on the
work, that the condition of the gore up to thim time, may be con=
pidered as satisfactory,

Other percolation tests on samples ranging down to as low as 30%
silt and clay content, show also a low, and practically negligible
rate of flowj but when 25% is reached, a marked inerease is snown,



Also, an increase in frimbility of the samples after coming out of
the test ( with which is combined a compression test for consolida=
tion of the material under pressure) is markedly in evidence, as
the percentage of silt and ciay decreases, Moreover, this low flow
while predominating, has uot been universal among all the 30%
samples, indicating that other factors than gradation percentage,
may enter into the result,

The percolation tests are run on a sample of volume of 200 cu.in.
and of uniform composition, If it were possible to place material
in the puddle core se that every 200 cu.in. thereof would uniformly
contain a 30% silt and clay content, and no less it would seem, from
the tests thus far made that this might reasonably be adopted as a
limiting percentage.

Since this is not possible, and since the general avcrnge for ten
sample series, as cited above, has been accepted as indicating
satisfactory performance for the portion of the fill thus far
plﬂﬂld¥ it would not seem unreasonable to consider this as a guids
for future performance., It may further be noted, that in said ten
aoriell only ten individual samples show & sand content higher than
60%, with a maximum of 68%, and that #ive of these ogour in the
first series, at the start of the work,

RECOMMENDATIONS It is my recommendation therefore, that in future
“work, the puddie core samples should be required to show a general
averagein the viecinity of 507 silt and clay cnnt.ntz and that
individual samples should not fall below a low limit of 35%. It is
belisved that this will provide a sufficient "factor of safety" to
ensure the dwability of the structure,

(e) The above applies both to new work and to the reetifying opera-
tions referred to under (e)

IY3/v Je Yo Jewett
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2-21-35
Copy/m i
June 10, 1934
From ¢ Testing Engineer
To : Hydraulic Engineer
Subject ¢ Prospective borrow pit material; El Capitan Dam

Eighteen samples of prospective borrow pit material from
tract in the vicinity of Lakeside, were received at the
laboratory on the afternoon of June 8§,

sketch map of this area, furnished with the samples, shows
ite location in Lot 46 of El Cajon Land & Water Company; north
of Laurel Street, and between Beech on the esst and Ash on
the west, Dimensions are 600 feet along Laurel, and 200
northerly along Beech and Ash, Samples were taken in four
rowe starting northerly from Laurel, and running east to
west, with the following listing: 18t row, A 1-b; 2nd row

B 1-3; 3rd row, C 1-3; Gth row, D 1-6, All samples were
reported as representing material at a depth of one foot to
gseven with the top foot wasted, except the first (Al) which
showed a depth of one to six feet only., Oorresponding lab-
oratory sample numbers are 22648-65,

Results for gradation have been obtained, as shown in the
following table:

Lab, Field |Percentage of Per centag e s passing Sieve
No. Mo, Band 8ilt Cley No, 1/4 10 20 j0 40 50 100

100 99 97 9% 90 85 68

22648 Al 54 28 18
L3 100 98 95 92 90 83

2 26 38 36
Lg

100 99 57 9% 9%

50 i 20 32 100 99 96
51 gg 0 12 100 99 &8
5e 2 3 EE 20 100 99 98 84
53 4o 20 100 99 98 95 &0
54 Bl 34 43 2s 100 99 98 95 &6
52 2 24 28 18 ) 100 96
5 3 38 5 17 100 99 97 &k
c1 33 28 100 98 8
2% %35 » %Y 8
59 3 31 W a2 100 99 91 ™ &
660 D1 b 77 19 100
e B w4 % 100 99 98 90
2 i 20 36 14 100 99 98 95 72
z 3 gl 6 100 98 95 &0
2 ug .2 1 100 99 96 92 76
zvcra.gc }5_ -H 0
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Among the characteristics of this material are a relatively
high silt content; and fineness of the sand portion, Hany

of the samples from observation might be classed as a "silty
spnd. " The clay portion, judging from its rate of settlement
in water, is finer grained, &8 & clay, than that of the pres-
ent borrowpit material at E1 Capitan,

The first two of these factors, tauken by themselves, making
for a uniformity of grading in the coarser portions of the
material, might tend toward a higher percolation rate, judg-
ing from results obtained on some of the percolation samples,
In combination however, with a fine grained clay, this ten-
dency probably would be offset,

As was noted in connection with previous samples from the
Lakeside region, it would seem that the material from that
source might be mixed to good advantage with the material from
the present borrow pits at El1 Capitan,

J. Y. Jewett,

JYJ/p

ce-4 encl.
State Engineer
Asst, Deputy State Engineer
Resident Engineer
Hydraulic Engineer
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copy/f L) '\\f
| June 18, 19354 Y \(

From : Testing Engineer
To : Hydraulic Engineer

Subject: Settlement of suspended clay by chemical action.

In report of June 10, on prospective borrow pit material fpr £l
Capitan Uam, from vieinity of Lakeside; it was noted that the
clayey portion of thig material is evidently of a finer grained
structure than that of the present borrow pit materiael, judging
from its slower rate of settlement under suspension in water,

With reference to the use of chemical means for producing mere
rapid settlement, as brought wp by Mr. Pyle a few trials were
made, results of which were reported to him verbally, and are
supmarized below.

These trials weére made on a composite ssmple (Lab.No.22681)
comprising the samples covered in said report of June 10, having
a higher clay content than 20%. Three chemicals were used in
the first trial:~ sodium chloride (common salt), lime and alum.
Addition was in amount of 5% of each, i.e. & grams of thé chemi~
eal were added to 100 grams of the dry sample, and shaken vigor-
ously in an excess of water, in the glass cylinders used for the
hydrometer clay determination. The amount of water used was
spproximately one liter, -and when set aside for settlement stood
at a depth of 15 inches in the ¢ylinder. The portion contalning
the salt cleared slowly, but came down practically clear over
night. That containing the lime settled in a very few minutes,
leaving the water as clear as drinking water. The portien in
which powdered alum was used settled slmost as quickly as the
lime, but did not leave the water guite as clear. This addition
of alum developed gas, causing pressure on the rubber stopper
with whieh the mouth of the cylinder was ¢losed, while shaking.

There ere other chemicals that might be experimented with, but
from this triel it appeared that lime would be the most practical
material to use for the purpose. In the quantitlies that would be
required on the work, it would be presugably much lower in cost
than alum or of any other chemical that might be used. Therefors,
as & fhllow up, trial was made with lower percentages of the lime
aslone. One per cent brought settlement in ten minutes, but left
the water somewhat cloudy. One half per cent was much slower in
action, but brought settlement over night, though with considera-
pié cloudiness left in the water. Smeller fractions of a per
cent were practically without effect.

The lime used is rated as a "High Caleium” hydrated lime, "Sierra*
prand, product of U.S.Lime Producte Corporation of San Francisco,
at Sonora, Calif. plant. Aother samplecof lime, which gave
gimilar results in the one per cent quantity, is listed as a
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©

6/18/34
2 Settlement of Suspended Clay in Chemical Aetien

"Chemical®™ lime (in distinction from the hydrated preduct) “Shell®
brand, product of Calif. Chemical Corporation of Sen Francisco, at
Newark plant. This latter product is rated as having a fineness of
98.8% through a 3256 mesh sieve. The hydrated lime of the other
sample is also an extremely fine powder, but leaves a slight resi~
due on the 200 mesh sieve, when washed through.

In distinetion from the above rating as a "High Caleium®™ preduct,

it mpy be noted that some of the hydrated limes on the market carry
considerable quantities of magnesia, in combination with the lime;
being produced from impure limestones of a lime-magnesia composition.
The americen Society Dr Testing Materials has several specifice-
tions on lime and lime products for verious purposes, and if it comes
o a matter of purchase for use at Bl Capitan, it would be well to
specify the type of lime best suited for the purpose, eonsidering
both cost and effectiveness.

Jo Y. Jowett

JY3/e



2=20=35
Copy /m

June 19, 1934
From ¢ Testing Engineer
To ¢ Hydraulic Engineer \
Subject ¢ Borrow Pit Samples; El Capitan Dam; Lakeside Pit.

CITY ENGINEER

Results for gradation have been obtained as shown in the tables
below, on samples from new Lakeside Pit; taken June 16, by D, W,
Albert and L., H. Hill, Locations from which taken, as reported
by the El Capitan office, are also shown in the first of the
tables below, 8Said report lists these as "silt® samples,

Lab. Job, Location P t

No, No, S Band OE%:?ta Clay

20682 2834 8.¥. end of hogb 2

@ Y Incrume 2R 8
8 3 5.E v @ " 32 0 18
85 37 Y, » & " zl 3 6
86 38 West end of pit - B¢ 41 13
87 9 1/4 point of pit 54 4l 2
a8 0 /8T B E T 37 b 18
89 by East end of pit 58 28 1b

Job. e rocenta ¢ Passing B8ieve N

No, €Y 100 (8il1t & Clay)

2834 100 99 99 9 68

32 100 99 99 98 9 70

3 100 99 99 98 gL 68

3 100 99 98 97 89 67‘

38 100 99 98 91 sg E

B *8 8 du b 4

5% : 62 b2

100 99 9 8 82

Fom O T e Ge e G G0 S S e

]
!
i
i

J. Y. Jewett

gzidbonel.
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copy/p
BNGINEERING OFFICES @ @ PY

J. B. Lippincott
Los Angeles, California

June 20th, 1934.

Messrs. H. W, Rohl & T, E, Connolly,
4351 Alhambra Avenue,
Ios Angeles, Calif.

Gentlemens~

Numerous dams built by the hydraulic fill process have
either failed or have experienced trouble during the construction
period due to the sliding or sloughing of the toes of the dam from
the pressure exerted by the semi-liquid or plastic core material,
Wotable examples are the Calaveras Dam of a projected height of 210
feet which failed in 1918, the Necaxa Dam #2 of a projected height
of 185 feet which failed in 1908, the Linville Dam to be 168 feet
in height which failed in 1919 and the Alexander Dam in the Hawaiian
Islands, 125 feet ultimate height which failed in 1930.

An analysis has been made to determine the stability of the
El Capitan Dam from failure due to this cause during the construct-
ion period. A study was made of the section of the dam as contained
in the contract drawings and specifications. It is self evident from
the drawings that the weakest portion of the dam insofar as stability
during construction is concerned, is the upstream half and our analy-
gis has therefore been confined to that part only, The study was also
limited to that portiom of the upstream toe above elevation 660 which
is about 30 feet below the present elevation of water in the summit
p001a

Drawing Ho. 1 shows a section of this portion of the dam with
dimensions for each 10 feet increase in elevation. The plans of the
dam as shown on the drawings accompanying the specifications show
that the puddle core material on the upstream side intersects the
outside 1imits of the dam at about elevation 756. The dam cannot
be constructed by hydraulic methods as shown on the plans above this
elevation as there is no provision for any material fto carry and
restrain the horizontal pressure of the core material. Some change
in the plan of the dam near the top must be made if it is to be
puilt to the height shown on the gpecification drawings. In making
our analysis we have therefore only determined the weights and loads
to be carried to elevation 756.

In Making this study three factors must be determined. First,
the weight of the materials in the outer flanks of the dam whigh
restrain and confine the semi-~liquid puddle core material} second
the "coefficient of friction" of these materials to determine the’
resistance to sliding, and third, the horizontal pressure exerted p
the puddle core. y
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The first of these facltors can be determined within reasonable
limits of accuracy. The last two, however, vary through wide
limits, No tests or experiments have been made at the &l Capitan
Dam to determine the “"coefficient of friction® of the various
materials of which it has been constructed and no tests have been
made to determine the lateral pressure exerted by the puddle core
material, We must therefore depend upon tests made at other dams
or from experiments on similar materials in selecting proper
values to use for the last two factors mentioned above.

Pressure of Core liaterial.

Drawing No. 2 is a diagram showing the lateral and vertical
pressure of the core material at dams heretofore constructed by
this method where actual determinations were made. In this analy-
sis we are concerned particularly with the lateral or hoxizontal
pressure exerted by the semi~liquid core. Based on the data shown
on this drawing we have assumed for the purpose of this study
that the lateral pressure of the core material at the Bl Capitan
Dam will be equivalent to the liquid pressure of water weighing
62-1/2 1bs. per cubic foot.

Weight of Stable Materials.

In this analysis we have estimated that the rock embankment
on the outside of the dam will weigh 110 lbs., per cubic foot and
that the sandy beach material lying between the rock embankment and
the puddle core will weigh 110 1bs. per cubiec foot. These esti~-
mated weights are based upon the specific gravity of the materials
used at the Ll Capitan Dam and the percentage of voids as deter-
mined at this location or at dams constructed of similar materials.

Coefficient of Friction.
cor

The pressure exerted by the semi-liquid/material is resisted
by the weight of the materials making up the stability section of
the dam, In the El Capitan Dam the stability section consists of
the sandy beaches adjacent to the core and the rock embankment on
the outside, As these materials have 1ittle or no bond or cohesion
their tendency to slide under lateral pressure depends on their
weight and the internal friction of the materials. This resistance
to sliding is expressed as the “coefficient of friction*., It
varies with the size of the particles making up the mass. If the
materials making up the stability section of the dam are coarse,
the resistance to sliding from lateral pressure of core materigl
will be greater than for a mass having the same weight but finer in
texture. The coefficient of friction is computed by dividing the
total horizontal pressure t{hat will start movement by the weight
of the mass moved lying vertically over the plane of sliding, 4
coefficient of 0.5 therefore means that material having thig ¢ge
gfficient will start to slide when the total lateral Pressure ig
half the total weight of the material overlying the 8liding Plane
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Table No. 1 attached hereto is a compilation from recognized
anthorities or from actual tests showing the coefficient of fric-
tion of various materials. The values range from 1.0 for large
heavy stone %o O for liquid puddle core, Where no cohesion exisis
as in a loose rock=fill the coefficient of friction is approzimately
equal to the tangent of the angle of repose of the material. Based
on the angle of repose of the rock forming the roeck embanlkment
section of the El Capitan Dam we have assumed a coefficient of
friction for this material of 0.85. ol

The most uncertain factor in this entire study is the selec-
tion of the proper value of the eoefficient of friction for the
beach material. A study of Table No. 1 shows that it might vary
through wide limits. The use of such data calls for sound judgment
based on broad experience. It is the writer's opinion that for
beach material such as that placed in the ¥l Capitan Dzmiby theisemi-
hydraulic fill method it would not be safe to assume a value greater
than 0.45 in computing the resistance to sliding of the material
overlying the beach areas. No resisting strength should be allowed
for any material overlying the puddle core area as the coefficient
of friction of that material would be practically nil.

Combining the above factors an analysis of the upstream toe of
the El Capitan Dam for each 10 feet increase in elevation shows the
following “factors of safety®, i.e., the ratio of the ultimate
resisting stirength of the stability section to the total core press-
ure as a liquid equivalent to water.

Elevation of Factor of Safety

Sliding when completed
Plane to elevatio

660 1.65

650 1.64

680 1.60

690 1.59

700 1455

710 1.63

720 1.

730 1.35

740 2,07

750 2.80

The above tabulation indicates the weakest point to be at elevation
700 when the factor of safety would be but 1.55.

The proper factor of safety to obtain in the design of engin=
eering siructures depends upon the uncertainties involved in the
construction such as the changes in the character of the materials
used, control over such materials and the magnitude of the projeet
Certainly for a dam such as the El Capitan, which when completeq
will cost nearly $3,000,000 and with all the uncertainties incident
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to construction by the hydraulic fill process, the factor of safety
gshould be conservative and large. Analyses similar to this which
have been made for other dams constructed by this process show
factors of safety of 2 or greater; more generally it has been ai
least 2.5. This study shows that the completion of the £l Capitan
Dam in accordance with the contract plans by the present methods is
certainly a hazardous enterprise and every precaution should be used
to prevent failure.

Ag has been stated, the most uncertain factor in this study is
the coefficient of friction of the beach material, In this analysis
we have used z value of 0.45. In order to determine the minimum
value that could obtain in the beach section of the dam without
failure assuming the coefficient of friction of the rock embankment
and the lateral pressure of the core as previously estimated, a
study bhas been made with the following results:

Elgvation of Minimam Value of
wliding Gogfficient of Friction
Plane of beach material to

prevent failure
660 _ 0.21
670 0.21
680 0.23
690 0.24
700 0.26
710 0.24
720 0.22
730 0,19
740 0.15
750 0.12

it has been previously stated and Table No. 1 shows that the
coefficient of friction varies with the fineness of the material.
It is therefore important that the beaches at the El Capitan Dam
should be as coarse as is possible to obtain from the materials
available and that only those materials should be used which will
produce the required amount of puddle core and yield a coarse
beach. The methods utilized in the construetion should be such as
to remove as much of the fine material from the beaches as possible.
The proposal %to import hydraulic fill material made up almost entire-
1y of fines to be deposited in the dam by running the same through
hydrauliec equipment over the beach areas should not be permitted.
The beaches that would be built of this material would be much
finer than thosé heretofore constructed and would have a much lower
coefficient of friction than the values used in this study as indi~
cated by data contained in Table No.,liit is the writer's opinion
that if such a program were carried out the structure would be in
da-ng‘r "

The study further demonstrates the advisability of changing
the contract plans for that part remaining to be built either by
changing to a rolled fill construction or narrowing the puddle g¢ore
section and topping off at a higher elevation with a Tolled fij3,
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lMessrs., Rohl and Connolly

Narrowing the puddle core will permit the use of coarser borrow
pit material and will inerease the stability due to the greater
volume and weight of beach material and the use of coarser material
will result in creating beaches having a higher coefficient of

friction.
Very truly yours,

BAR sw
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copy /f
July 14, 1934
MQBBFS- Hl !’:’. ROhl & To I‘:l Connﬁlly 5-117

Contractors L]l Capitan Dam
4351 Alhambra Avenue
Los angeles, California.

Subjeect: San Diego River Project, El Capitan
Feature, Hydraulic Fill, Settlement
of Suspended lMatter by Chemical Action.

Gentlemen:

Enclosed for your informdion is copy of report dated
June 18, 1934 of a few trials made by City Testing Engineer
Jo Y. Jewett to determine the effect of certain chemicals
on settlement of suspended matter, especially that origin-
ating in your Lakeside borrow pit and being placed in the
El Capitan reservoir dam. '

Very truly yours,

Fred D. Fyle
Hydraulic Engineer.

FOR/L
inele.

13831
|
|
\
|
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7=27-34
From $ Testing Engineer
Teo $ Hydrauliec Bngineerxr
Subject ¢ Core samples, El Capitan Dam

Twenty=two samples from puddle core, EL Capitan Dam, taken July
25, by D, W, Albert, G, ¥, Converse, W, H, Simpson, and L. i. Hill
were received at the laboratory on the 26ths Locations from which
taken, a® furnished by the L) Capitan office are shown in the fol=
lowing table, with elevation of water surface given as 709+5.
Gradation percentages, as obtained in the laboratory, are shown

in the tablej with detailed gradings of the sand portions in sep~
arate table beyond, i

lab, Job Zlevation Depth Coordinates Percentages of
¥o. . No, . _semple _ water N E___  Sand Clay

22922 2970 6€97.5 6915 7.0 3900 4985 ¥ 5 .8
ARG B EE L5
az i 696,5 69145 +0 3800 5015 3 57 4
2 7 692.5 691.; 6.0 3700 53§§ 28 & 32
ag ;z 696,5 692.5 5.5 3700 4 57 gg 5
2 699 691.5 5 3700 5000 34 4
a 73 695.5 691, 6s 3600 ‘98 54 g z

2293 79 29505 23;:-5 2-% ggg :);93- %5 ia

2080 $99:8 335 7.0 3300 498 81

G Guiely 1 Mo g8l g
PG g EmE 4L
7 & s§§1; 69145 ;Ze 3300 50 32 6
g 8 29 o5 69045 7 300 4985 i 4
o5 691.5 10,0 3200 43? ‘ 4 10

229‘2 Bg 6§c0 692,0 645 3200 5 2 65 4
8 b By gl 70 Ui fet % B3
43 91 702,5 700.5 7.0 3200 35000 9 72 20




D d s of sand po

Job Percecentages passing sieve Ho,

Hos . LA/4% 20 20 30 _40 50 100 200(silt and clay)

2970 100 9 95 2 87 76 65
9'7;1 100 93 gg 93 38 ga 6 52
72 100 99 1?;3 92 88 82 6 46

73 v 9% 99 1 &
74 100 gz 74
75 100 99 97 93 4

;6 100 lgg g gg g: % 62
s 0 9 » % 9

HEEEEEER

83 100 9 2 0 52
84 100 9 5 8 9 92 34
gg 100 98 93 87 79 60 45
: % % %y o %
ag 100 98 96 gg 72 ga 5
y 8o 100 98 94 82 ugg 99

991 100 99 93 31

Samples 2990 and 91 are noted on El Capitan J.ontuﬁ sheet as taken
at special reguest of ¥, D, Pyle,

Je ¥, Jeweit
Tlliiug Engineer

LI/
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Be3=34
From s Testing Engineer
To t Hydrauliec Zngineer
Subject $ Puddle core samples, El Capitan Dam

Twenty three samples from puddie core, El Capitan Dam, taken July
30 by DU, W, Albert, G, ¥, Converse, ¥, D, Elliott and L, H. Hi2l
were received at the laboratory on the 3ist, Locations from whicgh
taken, as furnished by the E)l Capitan office, are shown in the
following table, with elevation of water surface given as 71l.
Gradation percentages, as obtained in the laboratory, are shown

in the table, and also percentage of moisture content, as reguested
in your letter of July 28, Detailed gradings of the sand portions
are shown in separate table beyond.

lab, Job Elevation Depth daordinatcs Moisture Percentage
Mo,  DNo, .. sample __ water XN ) percent Sand Silt Clay

22966 3010 70b.5 69 9.0 0 1546 ; 6 7
963 # 11 293 9% 10,0 %igo ;ggg ag.a §Z g
68 12 700 69 7.0 3150 501 18,2 g{ 1
69 13 697 693 7+0 3250 501 30.8 0 19
22970 14 697 692 g.o 3250 4985 21.4 55 35 1
15 700 69 0 3350 4985 15,4 74 15 1
2 16 697 693 8.5 3350 5000 32,0 24 53 23
3 17 697 693 5.0 3350 5015 @ 21,2 §4 % 13
74 18 697 693 7¢5 3450 5015 333 54 29
7 19 702 694 6.0 3450 4985  23.4 5
76 3020 Zoz.; 694,5 2.0 3550 4335 1 'i 58 10
i g ¢0 3550 5005 2846 29 34
22 6 940 50 5015 19.1 70 6
a3 699 540 3650 498 2
22 24 697.5 693, 645
2 . . «0 g
69
708

00

28

| 8 5]

SBS &G

NOY O M
LEBSBEIBAEL

L M B s
>
e SW O



Job
s

3010
il
i
i
;6
i

19

Y3/

De

X

i

of

1

0

Percentages passing sieve No,

100
100

100

100

100
100

i00
100

100
100

98
99

100
29

100

100
100

99

97
99

98

4 4
99
99

94
100
98
98
95
98

93
99

96
180
%8
100
23
90

96
98

86
99
23
34

7
94

96
97

;
3

100
78

% 54

8o
8
100
20
0
100
94
5
100
80
100

A4, 10 20 30 40 50 200 200(silt and clay)

58 43
72 44
¥
ua 242.'.-"
& o
% 2
&4 %
92 7
44 0

3 26
49 39
AL

Js Yo Jewett

1388
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8=13=34
From : Testing Engineer
To s Hydraulic Zngineer
Subject $ Puddle core samples; E1 Capitan Dam

Twentg-four samples from puddle core, £1 Capitan Yam, taken August

9 by P, W, Albert, G, ¥, Converse, ¥, Osborne and L, H, Hill, were
received at the laboratory at noon of the 10th. Locations from whid
taken, as furnished by the Fl Capitan office, are shown in the fole
lowing tablej with elevation of water surface given as 71645,
Moisture percentage and gradation percentages, as obtained in the
laboratory, are shown in the table, with detailed gradings of the
sand portions in separate table beyond. :

Labse Job Elevation Depth Coordinates Percentage of
Hoo . HO. _Sample _ water N ___E__ Moisture Sand Silt Clay

2 ; 70 ® @ : :
2301‘ 30% 70345 3935 540 3900 ;225 31.8 7 60

1 00, . o0 00 25,0 0
1i :g ;Oa.g 638.? 2.0 %90o 5002 ag.o 3§ za
1 702.5 698,5 4,5 00 498 22.8 4 58
1 45 702.5 Zoo.o 5.0 3800 5015 18.7 N
1 46 Zoa.s 98,9 440 3700 2015' 19,3 60 2 1
) | :K 99:5 695,00 1045 3700 000 2242 47 50
19 7075 70045 3.5 3700 4985 18,6 45
23020 49 706.5 699.5 . 3600 4985 25,0 63 2
21 3050 702.5 698, . 600 5000 22,2 60 3
28 51 702.5 692.5 540 00 5005 16,7 6 g4
23 702,5 698.5 5.5 3500 ggég 31,5 2
5 3500 32,

n
>
m;m‘i&
&
L ]
{223
o
L
Ati4
»
&
o

06, 638.; goe 3400 5 18.2 53

Py
e
WE O £ Lt OO0 0 O 0 00 2w o\ St

02
? )
4
3 z Zﬁllg 6 8¢ t’ 3‘00 5 00 30.8 5 Y
g 02,5 698.5 4,5 3400 5015 25,0 gy
2 g 02,5 698,55 340 3300 5 ' .g
33 02, 698:% 200 00 ) 20
230 z 02, 0le 5 0 4 sl :
1 3060 704.5 701.5 545 3200 500 as.z 6 3
32 024 9845 640 3200 501 106 6 2
3 sg ggt 78%#? gag gigg ggl igog 52 ig i
: ® *
¥ @ jes f03:% 420 hoo 4985 aro 05
E Impenetrable below 70140
= " A 70145

xxx * * 698.5
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D d ad nd portio

Job Percentages passing sieve Yo,
Ko, 1/4 10 _20 30 _40_ 50 100 200(silt and clay)
3041 100 8 0 8 6
2w B R RE L DY
43 100 97 94 90 Z ]
44 100 gg zg 1 66
45 100 98 91 5 54 40
46 100 99 96 90 4 35 5% 40
:g . 100 97 94 89 72 53
100 99 2? 79 55
49 100 98 96 85 gg .69 54 37
3050 100 98 93 80 22 40
51 100 97 94 88 i
52 100 88 92
53 . 00 96 93 88 74 54
54 100 98 96 91 87 82 65 4
52 : 100 99 5 31 .8 69 §
56 . 100 99 96 89 . g 57 4
53 , 100 94 ¢ 4 67 &7
56 . 100 99 98 94 91 87 72 ]
ogg A 100 92 . 87 g 34
: 61 100 95 182' B 23 % 2:
g eigaggds
64 100 94 ga 8 70 45

A moticeable feature of the above results lies in the relatively
low clay percentages and relatively high silt percentages as come
pared with recent previous ncrteng but without any marked differe
ence in the average sum total of the two., When taken together
this serves to maintain the general average of approximately 56
er cent sand content, and 50 per gent sum of silt and eclay, which
s being aimed at as a suitable combination for the core materisl,

Je Y. Jewett
Testing Bngineer

/v



. -

2e19=35 1391
copy/ P

August 27, 1934

From 3 Hydraulic Engineer
To t Resident Engineer
Bubject ¢ San Diege River Project, El Capitan Feature

Hydrauliec £1ill, puddle core tesis

Samples for determining the moisture content and grada~
tion analysis of the puddle core material of the hydraulie
£i11 section of the El Capitan Dam should be furnished the
City Testing Sngineer from time to time,

The samples should be taken from four sections about
equally spaced across the dam, and rrnmlrivo locations on
each section, that is, on the axis of the dam, 10 feet each
side and 20 feet each side, and at such elevations as the
Hydraulic #1l11 Engineer deems proper,

Fred D, Pyle
Hydraulie Engineer

¥OR/t
ge=City Testing Enginser
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Aungust 30, 1934

Teating Engineer
Hydraulie Engineer
Samples from puddle core pooly Z1 Capitan Dam,

These samples were taken on August 17 by L, ¥, Albert and L, H.
Hill, and were delivered at the laboratory on the 25th.

The samples, as shown by the listing in the table below, were

taken near the surface of the pool and the material, a8 per your
note on El Capitan listing sheet, is known as "slimes®, The table
shows moisture content, and gradation, as determined in the labora=
;ory, with detailed grading of sand portion on attached report

orm,

lab, Job Elevation Coordinate Per aent Gradation

Hoe Fo, TWater GSample North moisture _ Percentages
, s 8 Silt

23072 3071 718 718 200 43,6 1 8
nozope omes G mw i B
5 A s Bes 10 34,5 .

The unexpented and surprising feature of the above results is the
low clay and high silt content in the solid portion, GSeparation and
settlement of the silt, in the hydrometer cylinder, was clear cut
and evident on obncrvazian during the period im which the clay reade
ing was under determination. The appearance of the material which
suggestes the use of the term "slimes” as deseriptive, is proidbly
due to ths mica content, in combination with the fine ttltymiartin
cles which predominate. A similar appearance in which the micga
particies are plainly visible, is shown on the mesh of the No., 200
sieve through which the water from the hydrometer eylinder is
passed, when removing the sand portion for dryinge. \

Job Percentage passing sieve Nos

o, 200(8ilt & clay)

om0 woow
Emé’? 5y

Teating Engineer
JY3/v
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9=1=34
From t Testing Engineer
Te ¢ Hydraulic Engineer
Subject t Puddle core samples, Bl Capitan Dam

Twenty samples from puddle core, £l Capitan Dam, taken August 29
by Messrs., Albert, Von Seggern, Usborne, fhemmen and Converse,
were received at the laboratory on the morning of the 3lst,

Locations from which taken, a8 furnished by the £1 Capitan office
are shown in the following table, with elevation of water surface
given as 724, Joisture percentage and gradation percentages, as
obtained in the laboratory, are shown in the table, with detailed
gradings of the sand portion in sepamate table beyond,

Lab, Job FElevation Depth Coordinates Per cent Gradation
o, . Jo.  _sample . water N _ E_  moisture Jand Silt Clay

23090 3093 722:°716 0 3200 4986  17.0 67 zg 3
) 9 722 718 1 3200 4990 40 13 19
92 99 %22 718 1.5 3200 5000 43.6 12 48 40
93 3100 716 712 2 3200 5010 16.3 24 H 3
94 1 72 Né 0 3200 501 28.1 ﬁ 4
99 2 722 76 0 3400 49 L7245 4
6 3 2 7 i 3400 4990 37 i4 76 10
g 5 T8 A7 4 3400 5000 40,8 19 71 10
9 Z 714 710 2 3400 6010 20 2 69 9
99 722 716 0 3400 501 1647 83 3

23100 a ;aa ;16 0 aggo 498 19.2 é i |
1 20 12 1 0 4990 17 4
2 9 9720 7 2 3600 5000 43 8 7
3 3110 76 712 2 3600 5010 (x 62 34 a
4 11 722 N6 0 3600 501 1749 58 40 2
z 12 722 N6 © 3800 49 ¥.3 2 43 2

i3 75 7 1 3600 4990 o <l 3
E 315 B¢ A2 2 300 Jor0 3%k 1 76 33
s B AW 3 % gty BY

(x) Sample jar broken - water had escaped.

Predomina ting feature of the gradation percentages, as in the cas
of the last previous series, report of August 13, is in the high ’
pilt percentage, relative to that of the clay content whieh, taken
in combination with the latter, serves to maintain the desired pere
centage of fines, whereas if dependence were placed on the clay
content alone, this would run showt
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Detalled gradings of sand portion

Job Percentages passing sieve No,

Hoo . .32/4" 10 _20 30 _40 50 200 200 (silt and clay)
3093 100 99 94 83 79 66 42 3
9 100 99 9

99 133 97 Sg
0 100 2
e 200 9 §§ 2 UL R B
2 100 99 79 70 %2 36
3 100 99 99 96 86
; 100 - 92 ?%
& 100 99 96 83 33 92 35 37
g 100 99 96 8 7 8 %2
100 98 94 90 8 6
9 100 39 8 9 93 82
3110 100 36 Z 0 2 g; 8
i1 100 9z 9 8 0
12 100 9 8 79 66 48
13 100 97 96 95 94 90 g9
i W EER
1 100 99 9 90 85 78 63 48

I, Y, Jewett
Testing Engineer

Iy”
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9=11=-34
From t Testing Engineer
To : Hydrauliec Engineer
Subject s Core samplesy El Capitan Pamj Well No. 1

Wine samples from Well No., 1, puddle core, El Capitan Dam are
reported by El Capitan office as taken September 8 (Job Nos,
%110*15. elevation of water surface 732) and September 9 (Job

08, 3116-18, elevation of water surface 73%) by H, L., Harper
and reported by L. H, Hill, Iogation of well is listed as co~
ordinate N 3160 & 5008, ZElevation of sample is shown in the
table below with results for moisture percentage and tion
analysis as obtained in the laboratory. Detailed grading of
the sand portion is shown in separate table beyond,

I1abe Job Elevation Per cent Gradation percentage
Yo, .. .Nos  _Bample  moisture sand silt glay
142 3110 20 241 4 4
v B G 3200 4 0% i
44 12 706 254 28 44 a8
:g 11 702 2642 18 63 12
i Zog 23e gg 54 1
:E 12 9 19-.? ' 1;
o 1 6 20:0 3 15
23150 1 693 25.4 25 a5

Percentage passing sieve No.

3110 W 4 -4 -gg— '? zg,g_nghm & clay)

i1 100 98 ga
i 2 BB Y B
14 100 9 6
i 1000 99 ;9 2 g§ i {2
i 100 99 13§ g? 38 gg ¢ 4?
A 1 100 99 93 7

x Sum of silt and clay

Je Yo Jewett
I/y
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9=13-34
From : Testing Engineer
To $ Hydraulie BEngineer
Subject ¢ Core samples; 21 Capitan Damp Well Mo, 2

¥Wine samples from puddle core, £l Capitan Dam, Well YNo. 2, were
taken on September 11, Report from £l Capitan office shows
location of this well at coordinates N 3700 E 5000, elevation

of water surface 7353 elevation of sampie as shown in table
below, Vell casing found crystalized and broke when last samples
taken, O feet of water in well following morning. VWell aban~
doned and new well undertaken. HResults for moisture percentage,
and gradation of solids, as obtained in the laboratory, are shown
in the tablej with detailed grading of the sand portien in
separate table beyond,

Lab, Job Zlevation Per gent Gradation percentage

Ho, .. .BHo, . _sample == moisture Send Silt Clay
23152 3128 2740 20,6 4 2 1,
31?3 29 3227.5 2242 54 4? %
94 3130  720.0 24, 8 &
59 31 7170 16, 29 22
56 71540 31.2 3 41 24
;g éi 4,0 1l.1 g 44
9 3  7oss 3.2 3 &
23120 3 075 31.1 14 62 ,

The following note appears on 51 Capitan report sheet:

"Well casing fractured at 21, 705, admitting moisture from
higher levels and gontaminating further samples, This well
was therefore abandoned at Sample No, 3136eEl. 707.5, and
additional samples will be furnished from another test well
to be sunk alongside of Well No, 24"

Sand Grading
¥ t i i {
Job f_r centage pann ng sieve Nos 5430 ank siay)
8 100
320 &
= i
32 100 31 §g
3 100 ‘
3 100 gz ﬁ

gz 100

;f:/p ds Yo Jewett
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9=15=34
From : Testing Zngineer
To ¢ Hydraulic¢ Engineer
Subject s Core sampless 21 Capitan Damg Vell No. 2-A

These samples are reported as taken September 13 from Test Vell
Yo. 2=A, supplementing Vell Yo, 2, which was lost at elevation
7053 and as located at the same coordinates N3700 E5000. Hleé=
vation of water surface is given as 736.9; and elevation of
sample a® shown in the table below, Results for moisture pere
centage, and %rath.t:lou of solids, as obtained in the laboratory
are shown in the table with detaflod grading of the sand portion
in separate table beyond,

Lab, Job Elevation Per gent Gradation percentage

o, .. JNo.  _sample = pmoisture Send Bi1% Clay

23164 139 724,0 27.8 40 4 6
e e N v SR g ' B 1
66 41 71945 2040 44 53 g

6 42 73740 20, 4 %

é 43 71445 18. 48 42 10
69 44 71240 22,2 48 49 g

23170 :2 70945 27 ¢4 2 Zg

: 8 B3 o 8 J
R 1M o 3§59

5 3150 69720 24,0 1; 67 13
Sapd Grading Percecentages passing sieve No

v A0 20 _ﬁa_m_am[-ut & clay)

100 6
W omBREpRg
44% 100 19*;0 3§ 6 6

100 99
100

)0
8

%
100
0 99

i EREEER

&&

232328

e 8888

828 8Tes
28
832

Well 2«A was 1,25 feet from Well 2 at the surface. The !‘annun.

gomparison has been made of the percentage of moisture and the
gradation analysis for the two wells,



Vell Job EHlevation Per cent
Ho. .. Ho, _sample = moisture
2 3130 72040 24,5
2 3131 7470 16,7
2=A 31“2 717.0 2005
2 3132 715+0 31.2
2%A 3143 714,5 18.2
< 3133 714,0 11.1
2 3134 712,5 15.4
2%A 3144 712,0 2242
2 10,0 2642
2=A ﬁ g 09-5 274
2 3136  707. 1l
2%A 3146 707.5 38.8
g o iZJ 303

II/p

Gradation pereentasc

Sand 511t Clay
38 61 i
44 53 3
:g 29 22
33 19
43 24
8 2 =
49 44 7
56 41 3
45 49 3
28
23 32 2
14 66 20
23 68 9
3 50 1]
¥ B %

Je Yo Jewett

17398
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From s Testing Engineer

Te ¢ Hydraulie Engineer

Subject ¢t Core samplesj Bl Capitan Vamj Test Wells Nos, 3 & 4

Report from Bl Capitan office shows samples from these wells taken
Sep tember 14~16, Location of No,3 is given as goordinates N 3500
E 50173 of Mo« 4 N 3500 E 50295, slevation of water surface is given
as follows: OSample Nos, 3171-85, 737.53 3186-=90, 738.53 3191~3203
739.58 3186~90, 742,0 elev. flanky 319i~3203, 743.0 elev. flank,

Blevation of sample 415 shown in the following table together with
moisture and gradation percentages as obtained in the laboratory,
and with detailed sand grading fn separate table beyond.

Lab, Job Elevation Per cent Gradation percentage
No, . .No. _sample b sture Sand Si1t Clay
23177 31713 7375 . 58 29 i
75 72 73540 15,1 62 3 g
59 3 7324 73 59 3 4
wi R o RO
82 2 72540 1047 i 3
83 g 722+5(x) 11.7 61 3 4
84 7 2040 10,0 57 3 5
85 71355 9ed 58 35 6
86 3180 +0 14,0 5 z 9
8 1540 18.8 58 6
8 82 14,0 18,4 gg 9 4
o8 0 B~ B4 8 B |
85 708,0 . 2044 : io 6? ]
91 gz 37. 6o : za 24 4
* 11, ¥ gﬂ 7
319 7270 » 6 4
9 91 724,.5 14, 6F 4
9 72240 10 6 3 a4
98 9 71945 11.5 7 2 4
2320 9 71740 6e 64 iﬂ 4
i 9 714.5 %Z- 80 6 4
2 2.0 N 4 45 15
2 Z 969 21, 62 3 4
9 gz-ﬁ 17 6 7
g 99 . . N 4
3200 'Bﬂpg 26,0 2 14
z i 00 o 23-8 40 i2
_ 2 : qz 20 ¢ 24 6 b |
9 3 D 25.4 i2 b S



1 4 Q\
Sand Grading L

Job Percentage passing sieve No,
oo . A/4% 20 20" 30 740 50 100 200(s1lt and elay)

W

3171 100 98 ) §3 76 57 42
72 100 93 94 35 g7 70 53 38
7 100 98 96 90 84 76 58 4
7 100 99 97 90 B84 76 59 43
7 100 99 gz 1 8 77 N N
7 100 99 g_ B N 3 3
7 100 99 96 8 88 I3 B 3
? 100 93 35 86 80 ;g 5 4
gg 100 9 6 87 8 g7

31 100 S8 91 &% 7 60 42
81 100 97 1 8% 60 42
82 100 99 34 3 74 63 48 3
83 100 95 79 74 gg 2
84 100 99 98 97 1
85 100 99 99 97 90

_ME%L_L_
86 100 98 94 86 78 69

8 100 96 488 gg gb 6l

8 100 4
8 100 9 31 84 gz i
319 100: 95 8 Z%
93 3006 97 98 8% %
92 100 93 83 76 68
93 100 99 95 84 (]
94 100 6 8 0 70
92 100 8 7

oM o5 %

TR EITEIRGIB &

23
g
mﬁagasasmwgm&m

8
99 100 gg 98 9 gg
3200 100 99 98 95
S
3 100 99 9% 91 80

= Samples to 3177 mlu-.tv taken with post hole auger
= in nnm? 7%»1:.3 Zwlu 317 to 3185 inclusive taken with

sand pump in cased hole,

(2x) Due to sudden increase of moisture in sample 3183, ecasing
was examined and found to be admitting no nugm from any
poi.?t above elevation of sample which was at bottom of
gasings

Je Yo Jewett
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From t Testing Engineer ’
To ¢ Hydraulle Engineer

Subj ect s Core samplesi &) Capitan Dami Test Viell No, 5

These samples are reported by #1 Capitan office as taken ~eptember
16, Location is given as coordinates N 3500 B 503 + Elevation of
water surface is given as 739.5 and of flank as 743, ©Sample eleva=
tion is shown in the following tablej with moisture and gradation
percentages as obtained in the laboratory. Detailed sand grading
is given in separate table beyond,

:

Lab, Job Elevation Per cent thdation peraantast

- 8
: g 8 i
B R} 4
®

13} ? %% §
:
% | 4
L]

.

p FOPRHBOWIHEON OO S O

|

sie Noe

3§put and elay)

ﬁ

B e PO Pt e
st v i St

ctreo s b0 B0 @

N0

&
g

53

L

SERRERPITS TR TIRITS

O s S

3
Je ¥, Jewett
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. 9=19=34
From : Testing Engineer
To t Hydraulic Engineer
Subj ect : Puddle core samplesy 21 Capitan Dam

Samples from puddle core 51 Capitan Dam, taken September 15 by

D, ¥, Albert, H, L, Harper and L., H, Hill, are reported as having
the 1isting by lccation as shown in the table belows Ilevation

of water surfade is reported as 740.,5, and of all samples as 736.
Results for moisture and gradation percentages, as obtained in the
lavoratory, are shown in the table, with detailed sand grading
given in separate table beyond.

Labe Job Coordinates ©Per cent Gradation percentage

AR e A Wi B moisture Sgnd 2iit Clay
23232 3160 3100 5000 28.1 43 54 3
33 62 3200 * 35.1 23 6 12
34 63 3300 * 19, 64 4
35 64 3400 " 254 45 4 i
36 65 3500 ° 2647 2§ 4 4
3 66 3600 * 24,4 :é 3
3 23 ggoo . 3040 49 3
39 0o * 2945 - 4
23240 69 3900 * 2849 50 4
41 3170 4000 " 21.7 58 38 4
Sepd gradation
Job Percentage passing eieve Nol

Moo A/4" 20 20 _30 40 _50 2100 200{eilt & clay)

3160 100 97 97 96 93 80 ;i
T EERERE D

100 96 -
100

SEEERR D

8388383

a
io BN NN
m§§ E aigﬁﬁ
3170 100 7 . P
gomposition of these samples shows the -u-etziodoatnnttna feature

of high #ilt content; noted in connection w recent previous sety
of core samples (i.e, exclusive of test well samples)s

J. Yo Jewett
JY3/v
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10=2=34
From ¢t Testing Engineer
Te ¢ Hydraulic Engineer

Subject : Core sampless 51 Capitan Damg Test Well Ho. 6

These samples are reported by £l Capitan office as taken September
30 and October 1. Location is given as coordinate N 3500 E 5025
Elevation of embankment surface at well is given as 750 <Sample
elevation is shown in the following tabley with moisture and grade
ation percentages as obtained in the laboratory, Detailed sand
grading is shown in separate table beyond.

Lab, Job Elevation Yer cent Gradation percentage

o, Noe sample m;u!ugg Mg_ S;ls. chz
2328 26 13.8 61 2
oo B e B 2 20
89 22 730 744 5¢. 32 14
86 727:5 1{.{ 54 42 4
8 6 20 745 2 4
8 69 71745 12,1 65 3 4
23290 3270 5 15.1 59 36 5
73 732.5 12,0 6 32 5
“ 72 709.5 2049 9 4
3 73 707 2346 2 7
74 704,5 1641 71 26 3
gg ;g 702 2340 5 4
700 19.4 ; 8
9 697+5 17, V]
9 7 69% 14,8 4 g 20
23308 3280 o’ 23.0 o B 1
1 81 638.5 19, 64 2
2 82 236 24,2 11 :
3 8 3 22,0 20 5 25
4 680,5 22.3 36 22
2 gz 678 206, 2 :z 28
67545 22.0 3 24
g gg [ 1845 53 16
6705 20.3 25 2%
9 8 5 17
2332123103299 1642 g :
o
5

&
o2
SURREESRBYE
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Sand

Job
Ho,

JY3/p

d

Percentage passing sieve Nos

100

100
100
100
100
100
100
100
100

100

100

100

100

100

99

100

100
100

99

8
d
92
:
8
98
§g
%
99
94
9

99
100
98
99
9

86

32
:

77
71

74
73

54 39
6 :

q
2% 46
62 48
5 3%
957 4
o4 37
59 4

99 8

49 29
63 43
64 4

gg 4

o5 B
9 90
52 6
98 9
91 8¢
91 64
o

Js Yo Jewatt

1406

A/4% 20 20 30 _40 50 200 200(silt and clay)



1407

3*13=35
copy/ P
SAN DIHGO RIVER PROJECT, EL CAPITAN FEATURE

Hydraulie¢ ¥Fill, Summary of Analysis
Borrow pit materials hefore lekting of contract

Area Sample t fAemarks
No. ay o ) nd ;
Fines

20.0 26,0 46,0 54,0 November 2; 1931, Harold Wood
and J, Y. Jewett

3¢ 10e2 1343 8647+ * ¢ "

20,0 176 376 62,4 *» » ¥ it "

4
5

6

61 97 11,1 20,8 79.2 (composite of 108 secured by
62

63

P,0.Cottechliing when survey
1043 15,8 26,1 73.9 (of borrew pit areas were

made during summer and fall
843 15,2 23.5 76.5 of 1931

B 64 11,4 15,2 2646 73.4 Composite of 64 specimens

I 20,0 14,0 34,0 66,0 November 2, 1931, Hareld Wood
; and J, Y. :“.t‘

16,0 18,0 3440 66,0 + ¢ "
3 6.8 8.0 14,8 85,2 " - " - ¥

és 11.4 9.9 21,3 78.7 Composite of 10 specimens

Note: Clay and silt passing 200 mesh sereen,
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Hydraulie f£ill, S

Borrow pit materiale after letting of contract

Area HNumber

A

B

(¥

Olive orchard

Lower Chocolate Creek
Upper Choeolate Creek
K

Disintegrated granite
from spillway-Regular

Washed

Hydraulie fill, Suwmary
Materials investigated for

Number
of
Samples

Northwest El Monte Park 9

Meyers Ranch Lot 59
Meyers Ranch West Area
Fletecher Hille
Southwest Santee

Lindo Lake

9
6
11
7
1

217
21,8
225
22,0
2240
24,0
27+0

building

21.0
500
39.0
45.0
3440

332

2640
19.0
22,0
1940
2540
48.0

of Analysis

4740
69.0
61.0
6440
5940
8142

67.8
6704
6542
6840
7040
6540
6240

98.0

95.0

of Analyeis
puddle core up~

5340
31,0
39.0
3640
4240
18.8

1408
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Hunmber Date
of
Zamples

: WP
1 4=13
12 Ge27
2§ 10=3
2f 10~7
3 1010
O 10=10
3 1012
138 1117
22 126
65 12
3 %214
& U
9 3+10
18 3=15
48 . = 3=28
8 6=18
6. 75
14 7-5
7=18
: 7=18
et 7=26
10 726

4
2

Hydrauliec Fill

1409

Beach Material

msia g%gc%t of Remarks
Clay &5 0 Land

17

19

undivided

7
1.5

w N W M MWW N

N
-
w

» W Ww W p W

20
18
14
22
16
20
13
13
18
22
14
a5
18
155
i3
16
14
16
15
11

Fines
21

- §

2x

27
19.5
16

25

19

n

14
10
20
25
15

17
a
18
16
20
17
19

28
15

79
79

98
73

Nidway of beaches

$ab * & »

84
(4]

S &RIF

75
85
83

79
82
84
80
83
81
82
85

At depth of one foot
At depth of three feet
At depth of seven feet
demi hydrauliec

Full hydraulie

¥ull hydraulie
Material removed
Material removed
Upstream beach
Downstream beach

Depth 1 foot

Depth 1 foot
Downstream beach full

hgdrﬂlu

Upstream beach semi-
hydraulie

Downstream beach full
h{umu

Upstrean beach senie
hydraulie

Dmnru:. beach ful)

Upstream z:uh ful)

These samples yvery unusual and were probably taken at a ¢
(x) # built up by use of domatream lpﬂ.‘;.

when beaches were be

bank materials consisting of streambed excavation
t Bach sample compesite of 12
i ; Zach sample composite of 7
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Series Date
2+25+33
3=8-33
3»23~33
4=4~33
5e27+33
7=2=33
7-11=33
8+1=33
8=11+33
9+5-33
10-3-33
11=8=33
11+29~33
14  12%5+13
3 e
16  7-13-34
17  7-25+34
18 8e3e34
19  8+9-34
20 8e29+34
21 9=15=34

(x) 3 = 10 feet enst of axis,
on axis of dam, Samples

Puddle core samples on axis of dam

Number
of
Sauples

6x

G P W oW N W o W oW W W W W W

P
> ™ p O ©

0

Hydraulie Fill

Average
Elevation

553
565
577
590
604
608
620
627
637
650
653
667
P
674
685
687
694
696
701
77

- on

A

) 3

reent

Clay ©&i1 0

16
22
33
24
24
26
23
21
20
21
30
a
20
1
11
14
13
i3

5
18

4

27
34
24
36
37
4
38

e EERERTERY

43
48
65
47

#ines
43
56
57
60
61
67
61
58
56
70
64
89
g2
55

be
56
71
56
953

63
9

w81

57
ad

43
40
39
35

$ 55282 EAEERRERRYG

= 10 feet west of axis, remaind
80 taken near outer boundary

14190

er
of

theoretical puddie core section where results variable because

of the oceasional intrusion of transition seetions

¢ analysis of about 1000 samples
(”)Eﬁ‘ 22 indicated sand strata in abo

ut 83

gore area placed between Novembey 27 and

between Deceémber §
ergent of the
gembar 5, 19

" P
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Hydraulie Fill

Sand Strata in Puddle Core Arsa

Gradation analysés were made of 882 samples taken from the
puddle core area after full hydraulic placing discontinued
Uecenber 6, 1933, and before work of eliminating sand strata was
undertaken, 7The follewing tabulation shows the general results of
t}nf:nalyau arranged according to the variation in the percentage
¢} ness i

Percent DNumber of TFercent Percent XNumber of Percent
Q to 0 0 51 e 1 )

6 13 11 1.2 % y ?,g 25 2:§

32 15 = 9¢3 | 65 25 2e

;.g gg :%g 13.; éyg 7% 22 2ag

26 30 55 623 g gé %Zg

4 4 = WA 8 9% 12 1404

i e i 240 % 93 4k 735

50 H 96 100

3
o
oF
=
™

The sand strata formed on the steep under~water beaghes and
8lid or moved into the Lacrviour puddle core material when the
core lagged too far behind the beaches, An average of all the
above samples would form an excellent impervious puddle core.

Between January 5 and February 5, 1934 the Contractor elimine
ated the sand strata in the puddle core area by remeving the sand
strata material to the beaches and rewashing it., Some of this
material was wasted over the sides of the rogk embankment or re=
moved entirely from the dams During this time 309 samples were
taken and analysed., A gradual improvement was noticed.

Between February 9 and Mareh 21, 1934 the Contractor plaged
material by full hydraulic methods, GSand strata gradually formed
and hydraulic operations were discontinued, During this period
250 samples were taken and analyszed,

The Contracter correoted the sand strata condition in the
uddle eore by the operation of a rotating core mixing machine,

gmo work was intermittent and was not completed until June 15,
1934 319 samples were taken and analysed during thia period,

When hydraulic operations were resumed, material rich in
fines was secured from vieinity of Lakeside, and was placed elither
directly in the summit pool, or by hydraulic operations, to bring
up the 'llﬂﬁf sumuit gul; This method overcame the conditions
which had contributed to the formation of sand strata in the
puda. core.
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' Consolidation and Percolation Tests
 Tests made in 18" diameter cyunder' with sample 4" deep beford pressure applied

Test Anslysis percent of _ urigin Pressure equal %o 35 foot £ill Theoretical Gallons
Yo Clay S5ilt rotal Sand Consolida~ Voide weight 80"head Velocity per
: ine : ' YVolume : Feat T ‘
. - A guble  oo. DOF LoRl B%e V5 Teet of Fill

HoGe20~1 Basis Leaa ;
_Unity Core 60' Core 60*

3 los
J Angeles : Puddle core 202 3841 108. ol T ik 26
3 3 26 43 62 31 FPuddle core 20.8 48.0 118 ? ]5.-6 «04 +05 1
1 2 24 32 5 44 Composite of g% 33.3 374 128 - 82 i 12 ;
\ 1 28 47 23 Composite of : 22 37-8 129 1041 ol 022
s ' i i 22 40 60 one~half core and beach 20.2 357 132 15.0 «28 +35 1,050
i g 4 26 30 70 CZige of core 10.1 -0 130 510.0 1620  20.0 60,000
N = o © 0 100x Laboratory 15.5 4_6.8 > 2535240 748 93e5 280,000
:,f Z 33 47 B0 20 Axis, composite of 8 . 32.2  32.8 133 2.8 <035 <04 120
;_ 9 B2y e A and B gomposite y 2% BRI W i4 12440 3.89 4.0 14,400
10 .1 R 87 Sand strata 2.9 3546 134 151740 3362 41.5 125,000
l 11 i2 64 24 Puddle ¢ore composite e 42,1 125 W, «04 «05 b
8 12 1 16 17 83 Excavated from core §1924 12.5 = 347 134 95840 4l.l 516 155,000
_ 13 g 40 45 25 vasted from puddlie core 13.2 3446 133 | 746 012 Oed 45
- 14 27 35 65 Ccomposite of 3 from pit X 11l.6  32.4 137 7.6 0.2 Ce
! 15 1 24 25 Zs ruddie core 649 455 125 2,05540 68408 85.10 255,
. 16 14 20 34 66 Upstream beach 3700 11.3 336 135 6 0e22 0,27
¥ 2 14 16 84 composite puddle core-beach u.z 30.6 140 2.4 0.04  0.05 3!
| 1 9 iz 28 72 Borrow pit A Ge 34.5 Bas ol Tl 020 025
\ 19 20 66 34 Composite puddle core 2i.1 0.4 5 0.0 040 0.0 0
\ 20 3 22 25 75 laboratory samples comp. 8.2 340 137 3300 10,05 12,96 37,680
.4 21 7 23 30 70 laboratory samples comps. 10.3 31-; 137 15.0 Ce 37 037 1,110
| 22 10 21 3 Laboratory samples comp., 10.2 4. 131 ' 4740 1.4 il. 5sd
) 23 4 25 29 Puddle core 93 . AP 126 w Lol o.g& 2,
24 - e %K 3 Beach &) 1045 40,0 128 .0 1. 2.10 30
Y :z g 13 82 Beach 7.0 322 138 2,05000 73.1C 91.40 2744200
" 3 1: 16 84 Beach 549 342 135 4’600..9 141.90 17740 532,200
\ % 23 2 49 51 SBorrow pit B 14.9 3367 133 1.4  0.02 0.025 5
11.6 33.8 45.4 23.6 Composite 2 Borrow pit B 9.4 2%7 = 137 5e 0.13  0.26
29 3 & 32 Borrow pit A 93 28.2 132 44, 1.27 ltgg
32 A3 21 Spillway waste .Z . 1 2,540.0 88+89 211d. 333,
Vf 3 Composite Lakeside~Pit A 13, - 1 7790.,0 0.41 051
& %2 ;2 57 Berrow pit B _ o . 13 ag,g 2.00 250
, 3(xx) 20 ' 44 Puddle core 18,0 373 130 4.7 0.74  0.92

R . (x) 50% passed 100 mesh screen and retained on 200 mesh screen
§ : p‘l::d ts&;uh amnnandr-;dn::onleom:mu Knd N %k
xx )Composi 0 puddle core samples regular series, taken aur e 58 No © e
k (”)-puin miurt;:::l during r::gut ::’ the a::;l ;:"“42' : coustruction of dauj |
(#) Asaumed area © ¢ core subject to perco n 146,000 square feey, yuy10eit of 1 foot per year esquals
‘ 146,000 oubi¢ feet per year equals 400 cubic feel per equals 3000 . SA9438 . Assumsd average head
g 75 feet, average thickness of core 60 feet. el O gallons per daye
t
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July 25, 1934
From ¢ Resident Engineer
To ¢ Hydraulic Engineer
Subj ect 3 San Diego River Project, Z1 Capitan Feature

Rolled fill

On July 23, 1934 the Hesident Zngineer and L, H, Hill secured
four samples, lieted in detail below, from the loeal borrow pit
areas at the 21 Capitan Dam,

Sample Source Depth Coordinates Description

Hoe feet XN B

2959 Borrow pit B 4 1400 11000 Top soil material to a
HE corner depth of 4 feet

2960 . " 4&10 * .

2961 - Borrow pit A l2 3000 11300

2962 West spoil bank Spillway excavation

material

Sample 2959 was & reddish clay, rather lumpy, probably containe
ing about 40 per gent fines,

Sample 2960 was iron stained decomposed granite which erumbleq
ang.lhroku down reddily and which occurs immedistely below the top
601k

Snl{tc 2961 was of more sandy material ocominf in the east
“‘t‘. ::1 the large pit "A" and is what we commonly ca 1l a "sandy
mater ®

Bample 2962 was typieal of the decomposed granite that is
being excavated for the spillvay,

These four samples were taken by the Hesident Zngineer on
July 23 directly to the laboratory of the Los Angeles Department
of Vater & Power located at “econd and Rose Streets, Los Angeles,
He arrived with the samples at 4:30 P,M, and lurnni that Mr. R.R,
Proctor, who has charge of the laboratory work, was on vacation
and was referred to his assistant field engineer lr, Nelson,

Arrangements were made with Mr, Nelson by telephone for the
materials in the four samples t0 be run through the standard tesgy
to determine the maximum density for percentage of moisture for g),
purpose of making rolled filil.

An appointment was made to meet with Mr, Nelson at the
jaboratory at 9 A.M, on July 24 at which time ¥r, Nelson and g
staff of four other assistants was made available and began
{umediately on the making of the necessary tests.
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Material from sampbes 2959 and 2960 were g¢ombined $o make one
test by combining them in the proportion of 2/5 of sampie 2959 and
3/5 of sample 2960 as this is about the proportion this material
will occur in the local borrow pits,

It was also requested that a test be run on the straight
material of sample 2959 as it was considered that this might be
almost too much clay to use alone,

A report will be available probably in the mail net later
than July 26 which will cover these four tests, The report will
ghow by curves the moisture in percent dry weight, to the dry
weignt of the material as compacted, It will also show the
plasticity needle penetration resistance.

The Resident Engineer secured a copy of the standard form
(1etter size) on which are recorded soil characteristics, as it
is thought that this form might be used to advantage for reporting
similar tests if made in the City of “Yan Diego's laboratorys

The Resident Engineer remained at the Los Angeles laboratory
until 2810 P.M, at which time the samples were being dried in the
oven and no further work could be done until the following forenoon.

During the time that he was at the laboratory he secured the
following information relative to Blackhawk hydraulic jackas. This
is a standard type of hydraulic jack used in testing large work
and is obtainable through the Commercial Motor Parts Company,

1205 Santa Fe Avenue, Los Angeles, telephone Trine1986. The l2-ton
jack equipped with pressure gauge, bei 16+3/4 inches high, can be
purchased for $54,00, The jack alone w thout the gauge can be
purchased for $208.60,

¥r, Nelson stated that the information on the tests would be
mailed directly to this office and that the proper billing would
be fortheoming,

Harold Wood
Resident Engineer

o/p
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DEPA?THM
4]
WATER and POWER

City of los Angeles
BUREAU OF WATER WORKS & SUPPLY

My, Fred e, Chief Engineer
Burean of Yater Development

City of San Diego 4

524 F Street, San Diego, Ualifornia

Dear Sir:

The accompanying curves are the resulis of compaction
tests made oh soil samples from E1 Capitan dam, These sam=
ples were brought to the field engineering laboratory by
Mr, Yood on July 24, 1934, The materials on which tests
were performed are as follows:

Yos. 2959 =~ Brown sandy ¢lay

Eoe gggg;~ :ﬁznzngy dlays 3/5 decomposed

Yo. 2961 = Brown sandy loam
No, 2962 = Gray decomposed granite.

These tests were conducted according to the wethods
as outlined in a series of four artigles on “The Design
and Construction of Rolled Harth Dams® by Re He Proctor,
which appeared during Auguet and September, 1933 in the
Engineering News-Regord.,

Very truly yours,
He A, Van Norman

Chief BEngineer &
General Manager,

1416
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SUMMARY OF COMPACTION TESTS
Rolled Zmbankment

Date Sample Location Elava- Compact~ Weight Moist~ Orig- Remarks
1934 No. Yorth Hust tion ed in dry ure # in of taken

place LAry  mat'l by
8-31 3088 300 5030 2 1 ¥ 4 ove
38 3091 360 gogo 322 13 18 A% ama
3092 3800 5060 72§ 1 - 1231 9.0 * "
29 5033 gggg 3322 §6 %33 124 12,0 g.i; ﬁxw
095 3620 5040 72 151 “« r.E’
and clay "
2¢ . 3620 5050 727 133 w oo "
g 309- % 00 5060 72 .g 127 117 g.o Pit A OVS
33 go 9 m 5050 72 7.5 ﬁ? Eﬁ ’? Sibl . m
31 3100 3620 49 o5 734' 13:5 iy 8'from
puddlie
9«4 3101 3690 5060 730 137 130 g;a mixed GD OVS
T
7 311%(L) 3600 5060 ey 133 5:3 u a::cnm
a L]
3119 2; 3600 5030 112 88 Bsd Y N »
3119(3) 3600 4965 146 i 8s1 Downstream
i4 3155 3600 5040 740 148 13% 11.2 DG OVB=LHE
i4 315 3700 4970 740 122 1 o7 B::riw .
14 3157 3700 4940 740 1 1 503 it o
18 3 50 509 742.5 1 1 1 Pit L DVA=LEH
18 322 §§ o 5050 '43,; i21 14,3 DG "
18 322¢ 0 5045 424 154 DG .
24 32 00 49 o 4 144 12 De "
24 &3 4 1ag PAS L *
24 g 035 4 15 DG ’
24 3251 4c aaa 74, 122 PAt L ¢
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From ¢ Testing Engineer

To ¢ Hydraulic dngineer

Subject t+ El Capitan Dam, Test of beach and spoilbank

materials for bulking

These tests are on two samples of material brought in by lr.Holmes
August 15. %he samples were in two sacks each, those of the beach
material being marked as Job Nos, 3067 and 68, taken at coordinates
N 3850 and E 4920, JNr, Holmes advised that the two sacks comprised
one sample, and were therefore assigned one laboratory number
(23042) and were used as one sample. <imilarly on the two sacks of
spillway spoilbank material (from downstream bank) for Job Nos,
3069 and 70, one laboratory number (23043) was assigned.

After some experimentation with trial methods, the method adopted
for making the determinations desired, was to start with the dried
material in amount filling a cylindrical one~half cubic foot measure
to a depth of six inches, or one~half full, equivalent to & volume
of one=fourth cubic foot, Water was then added in increments as
shown in the table below, and the resulting volumes recorded as
shown therein,

For compacting the material in the cylinder, it was suggested when
you were here that the A,5,T.M, standard method for rodding conerete

‘aggregates be used, It was found however, that this method is

suitable for dry aggregates only and does not serve when the matere
inle are damp, after Affer trial of other methods, the tu:%:r used
was a plece of iron pipe with a flate-faced cap on %ho end, two
inghes in diameter., The material as placed in the cylinder was
tamped in four layers of about equal depths The tamping was not
heavy but was sufficient only to consolidate the looseness of the
material as dropped into the cylinder,

The samples as received show the following moisture and gradation
percentages, with detailed grading of the sand portions shown on
the attached report form,

Labe Job Percentages

Hoo . Mo, _  MNoisture (Gravel ©Sand 3Siit Qlay

23042 3067-68 o2 3 78 16 3

23043 3023-70 zry 14 75 9 2

petermination of maximum volume,

Condition Noo 306768 Nos 3069-70
YVolume Increase Volume Increase
eu.in, percent gu.in, percent

Dry _ 4

Plus 2% water g 843

4 1 10

6 10 11,

8 647 10,
10 5 10
14 0 g
18 1.7 i3




1419

Condition Yo. 3067-68 Yo, 3069=70
Volume Increase Volume Increase
Cue.in, percent Cue.din, percent
x Plus 21.,4% water 453.6 5 ’
x 20.7 482,4 11l.7

x Saturated

Weight per cubie foot, dry, in tamped condition as used, was 113
pounds and 118 pounds for the two samples respectively.

An ordinary concrete sand, with 5 per cent moisture content, will
senam%lzr shiow a bulking of about 20 per cent in volume l008e meas=
urement,

Detailed grading of sand portion

x
Labe Job Percehtages passing sieve Mo,
o Hoe. At a2t _a/4" 20 20 30 40 50 200 200
23042 3067-68 100 97 95 88 75 65 %54 313

23043 3069.70 100 86 8 72 & 5N 4 2 1
X 511t and clay. '

gu ¥i -T.;.tt
esting Engineer
TYI/p
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From $ Testing Engineer
To ¢ Hydraulic Engineer
Subjeet ¢ Rolled embankment samplesy £l Capitan Pam

8ix samples from rolled ewbankment Bl Capitan Pam, taken August
25, give results for moisture content and gradation as shown in
the table below, These are reported by £1 Capitan office as
taken at the instance of Mr., Holmes, State Inspector, and as
taken by him, assisted by YMessrs, Albert, Converse and Connolly,

The samples are listed as taken at one to three feet indepth,
with beach elevation at plus or minus 723, location of the
samples by eoordinates is shown in the tablej and the followi
notes are attached to the sample listing as received from the
Capitan office. _

Water placed in hole 3078 dropped 1) inches in 10 minutes. Vater
placed in hole 3080 dropped 6 inehes in first 10 minutes, then
refilled and dropped 1 inch in second 10 minutea.

labe Job Coordinates Per cent Gradation percentages

oo . No. X E moisture Gravel Sand Silt Clay

23077 3078 3620 5030 0 67 30

RREEEE W !¢

oo 8oy wme  1F 3 op o |

82 83 3620 4930 4.8 S S R
fcraintuscn passing sereen No, 8ilt

/4 20 20 30 .40 _50 100 200{clay

BB EBRBAGER

81 100 90 80 72 63 43 2
g g ode Bk oo B odoyon

Je ¥, Jewett
JY3/e t:-tins Engineer
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August 27, 1934

From ¢t Hydraulic Engineer
To ¢ Resident Engineer
Subject 3 Ban Diego River Project, 51 Capitan Feature

Rolled fill tests

Tests for compaction of both the upstream and duwnstream
rolled embankments of the El Capitan dam should be made in the
field at typical locations to determine the weight per cubie
foot of the material in place of the material dry and the pexr-
centage of moisture,

Sufficient similar material should be sent to the City
testing laboratory for checking the field results found in the
above tests and for making ation analyeis,

The discharge of the nozzles used in wetting down the
rolled fill should be determined and checked from time to
times The inspectors' reports should show the discharge, the
number of hours, and number of nozzles operated each uhift.
with comments as to maintenance, pressure and results obtained.

The inspectors® reports should alse show the number of
hours each sheap foot roller was used for each shift, the
gstimmted spped of the roller and the condition of the roller,
L d?ha weight of the rollers should be estimated or deter~

ned e

Fred D, Pyle
Hydraulie Ingineer

0P/t
ce City Testing Engineser
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o Tovember 13, 1934
From s Besting Engineer

To ¢ Hydraulic Zngineer

Subjeect t Weight of rolled f£ill materialy Bl Capitan Dam

On the question of weight per cubic foot of the rollied material in
El Capitan dam embankment, it is noted that copy of summary received
from your office of the various determinations made during period
August 28 to September 24, shows results, when separated into groups
as relating to origin of the material, giving averages and range of
variation as followsie

Poundes per cubie foot

Disintegrated granite 9 144 155 121
SHAEON ¥4 9 133 144 122
Mixture of above 4 & 151 ﬁg
x Upstream and downstream flanks 1 146
Not stated _;5_
Total 26 138 155 112

X Source not stated

A main feature of the above is the wide range of variation in the
individual results, Only 19 out of the 26 fail within a range of ten
per cent either way from the total average. lirs L. C, Hill in dis~
cussing these tests, when at the laboratory in the early part of
Ogtober, took the ground that the higher results in the vieinity of
150 pounds or over were unduly high. He .also referred to this again
when the writer chanced to meet hig when ealling at his office in
Los Angeles on October 12th, :

At the time Mr, Hill was here, there was under consideration a sample
of disintegrated granite from material proposed for use in rolled
£11l, before that type of construction was started, This is Job No,
29663 Lab. ¥o, 22871, on which results of consolidation and percola=-
tion tests were reported under date of September 6, This report
showed a specific gravity of 2.72, and maximum weight per cubic foot
under compression in the consolidation test of 133 pounds. AU said
specific gravity rate, weight of this material if solid would be
1%9.7 pounds per cubie foot. The highest weight per cubie foot
reached in the consolidation test on material approximating in type
those used for rolled 11l was 145 pounds, This was of course under
gtraight pressure - not tamping -~ and was under the rate of pressure
gorresponding to a 225 foot fill. Sgniric gravity on the sample
cited as reaching 145 pounds was 2477

As a trial of hand tamping in the laboratory, a 6"x12" brass cylinde
e¢r was used with vigorous tamping in about one inech layers, using
a8 & tamper a plece of pipe with a flat cap of 2" diameter on the
ende

First frial of this method was on a sample of beach material on hang
in the laboratory. This gave a weight per cubic foot of 133 pounds,
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Moisture content was not determined, but was probably in the
viginity of 10 to 12 per cent of the dry weight, It was sufficient
to cause slight quaking under the tamper and a slight foreing out
of moisture at the bottom,

On October 27, the writer visited the dam with Paul Beermann to
observe the methods in use by the field force in taking the rolled
£111 samples and computing the weight thereef. For this purpose,
a sample was taken in the upstream embankment, which gnvo a weight
of 13? pounds per cuble foot, A second sample taken in the same
vicinity gave a similar result, This was in borrow pit material,
not disintegrated granite, Hand tamped in the brass ¢ylinder in
the method above noted a weight of 129 pounds was obtained., £l
Capitan office advises moisture content on this sample was not de~-
termined., It was a relatively dry sample, with said content pro=
bably about 6 per cent of the dry weight,

Mre Albert dacribed the variations in weight shown in this series

of tests, as due both to heavy compaction on portions of the work,
as an effect of the trucking operationsj and to variations in weight
and density of the material itself, especially of the disintegrated
granite, whieh he stated seemed to vary considerably in weight at
its original source., On the writer's request for a sample of this
latter material to bring back to the laboratory, he obtained a
sample from another part of the bank of what he considered as rep=
resentative of the heaviest material that had been deposited,

This sample is listed in laboratory record as MNo. 23377, It shows

a specific gravity of 2,76, For laboratory use it was droksx down
to a grain size passing a 1/4" mesh, For producing a suitable moigte
ure content for hand tamping in the brass eylinder, various methods
were considered. The percentage adopted (8.9% of the dry weighs)
was an average of the percentages applying to the 9 samples of disge
integrated granite material listed in paragraph 1 above. Due to the
wide variation of moisture content among these uanplo:% this does
not mean very much, but serves in a way as sort of a standard to
work %0 Under this procedure a weight of 131 pounds per cubic foot
was obtained, Trial with a higher moisture eantcntl lding some
aurp%:a water, gave a slightly higher but not materially different
resulis

It would seem therefore, in view of the above considerations; that,
barring any possible errors in computation on individual samples
the extremely high results are probably due to the heavy compaction
referred toj and that, on the other hand, the extremely low results
are due to insufficient compagtion at the points where taken, The
method of computation as practiced by the field force appears to be

without erreor,

ge 2 enel,
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¥From
To

Subject:s

June 21, 1932

3§ Resident Engineer
3 Hydraulie¢ Engineer

: San Diego iiver Project, El Capitan Feature
Sutherland reinforeing steel

1. The contragtor, Mr, T, &, Connolly, together with
the contractor's superintendent Ben ¥, Wells, recently in~

spected th

e City's reinforeing steel at sutherliand dampite

and orally reported to me that

(1) 8izes The size of the steel is somewhat
larger than the steel that will be required
for the work at the 5} Capitan dam.

(2) Length: The maximum 1ength of the steel at
B

utheriand is only 40 feets, Considerable
longer lengths than this were contemplated
for certain of the steel for the £1 Capitan
dam 8tructures.

¢ ¢ All the steel at the Sutherland
dansite would have to be thoroughly e¢leaned
probgbly by sand blasting, 10 remove the
gcale and rusts

Road betterment woris There would be re=-
gquired gonsi erable road betterment work
to permit the economic hauling of the

steel from the damsite to the #1 Capitan

damsites

A1l of this combines to make the use of this seel unatiracie
jve to the gontractor.

2. The Hydraulic Engineer advises that the contractor's
guperintendent Ben F. Vells stated that he prefers not to use

the stock

of steel at the Sutherland damsites

Harold Vood
Resident Zngineer

g & Sl

i
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June 21, 1932
From 3 Resident Zngineer
To $ Hydraulic Engineer

Subjeect:s ¢ San Diego Hiver Projeect, El Capitan Feature
Sutherland reinforeing steel

1« The contractor, ¥Mr, ¥, £, Connolly, together with
the contractor's superintendent Ben ¥, Wells, recently in~
spected the City's reinforeing steel at outhcrlnnd damsite
and orally reported to me that

(1) 8izes The size of the steel is somewhat
arger than the steel that will be required
for the work at the Z1 Capitan dam.

(2) The maximum length of the steel at
utherland is only 40 feet., Considerable
longer lengths than this were contemplated
for certain of the steel for the 51 Capitan
dam structures,

(3) s All the steel at the Sutherland
site would have to be thoroughly cleaned
probably by sand blasting, to remove the
scale and rust.

(4) Road Db ruent worl There would be re=-
qa-r i cons ?nra?lt road betterment work
to permit the economic hauling of the
steel from the damsite to thn &) Capitan
dansite.

All of this combines to make the use of this steel unattracte

ive to the contractor.

2. The Hydraulie ineer advises that the contractor's
superintendent Ben ¥, ¥Wells stated that he prefers not to use

the stock of steel at the Sutherland damsite.

Harold Wood
Resident ZAngineer

HW/p
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August 5, 1932

From 1 Hydrauliec Bngineer
To ¢t Resident Engineer
Subject ¢ El Capitan Dam Installation, reinforeing steel

1. The order placed by the contragtor H, W, Rohl and T, &,
Connolly, with Pacific Coast Steel Corporation for reinforeing
steel for the £1 Capitan dam job underdrain feature required the
zyipu:n; from the Los Angeles mill not later than Tuesday

ugus » ;

2+, ¥r, Bjarne N, Folling of the Pacific Coast Steel Corpora=
tion, now in this office, reports having in stock only inter-
mediate reinforeing bars,

3. ¥r, Folling further advises that it will not be possible
for his corporation to roll the structural type bars and ship them
within about two weeks,

4, It is my impression that the contractors'plan is based
on having the steel del ivered immediately for the underdrains
that it may be bent completely before concrete forming is started,
which I assume may require del ivery before the about three weeks
time Mr, Folling indicates may be required ¥efore delivery could
be assured of the structural type steel.

S5« Provided the contractor feels that the delay will mater~
ially Intnr:nrc with his plan of progress of the work it be
dutiful on my part to take responsibility of agecepting for 6
underdrain feature only intermediate type steel,

6. Mr, Folling states that on receiving sufficiently in
advance order for structural steel bars, his corporation will be
able to furnish specifications type bars,

7+ You may reach conclusion on the ground and advise Mr,
Folling thereof,

H, H, Savage
/e Hydrauliec HEngineer
HNS,



2=15=15 1431
copy/p

August 8, 1932

Pagific Coast Steel Corporation
725 Pacifie Finance Building
los Angeles, California

Attention Mr, Bjarne N, Folling

Subjeet: BSan Diego fiver Project, &1 Capitan
Feature, diversion tunnel, reinforcing
steel for tunnel approach and tunnel
outlet and for concrete drains

Gentlamens

In compliance with your oral request of August 6, 1932,
enclosed are prints of dra\vinﬁs WD=390 sheets 1 and 2 of 2,
WD=414 and WD=421, San Diego Hiver Project, El Capitan Dam,

Drawing VD=390 Sheets 1 and 2 indicate the general form
of steel reinforcing of the tunnel approach and tunnel outlet,
Because of the complieated nature of ghc steel reinforging,
detail drawings showing all steel and bill of material of all
steel are being prepared and will be completed about August
10, after which prints will be forwarded to you.

Drawing WD=414 shows the steel in the tunnel section,
Begause of the simplicity of this steel and arrangement there~
ofy no further drawings or 1ist of material is contemplated at
this time cxoOptinf for the tunnel approach transition section,
The tunnel 4is about 1173 feet long between the faces of the
portals. The steel im the same in both the timbered section
and the sections not timbered.

Drawing WDe42] shows the details for the construction of
the concrete drains under the lower rock embankment of the dam
and as the steel and its arrangement is not complicated, no
further drawings or lists of steel are contemplated,

It is requested that steel details made up by the con=
tractor for £l Capitan Dam be furnished the City of “an Diego
for checking before steel is made up,

Very $ruly yours,

He He Savage
Hs/p Hydraulie ‘ngineer
encis(3)

wings WD=390 Sheets 1 and 2 of 2§ WVD=4143 WD=42]
2’.:1-1.'5&1 219& r.l.Omoua Oentri'mtwa 11 Capitan Dam

Harold Vood, Resident Engineer
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Sep tember 10, 1932

ir, He Bs Cavage
Hydraulie Zngineer
City of San Diego

Reinforeing steel -~ £l Capitan Dam
Dear 8ir:

Witk refersnce to supply of reinforcing steel for El
Capitan Damj no mill sheets have as yet been fortheoming
on supply furnished for this purpose,

If the manufacturers are unable or unwilling to comply
with standard practice in this respect, and furnish the pure
chasdr with the customary mill sheets, showing heat number
and chemical gomposition of the material from which shipment
is made, then, in my judgment, the material should hot be
used on the work,

Yours very trulﬁ.
Je Yo Jewett
Teating Sngineer

JYJ,
ges one enclosed

1432
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Geptember 20, 1932

Mr, H, ¥, Savage
Hydraulie Engineer
City of San Diego

Dear S5irs

_ In accordance with your request in telephone gonversation
of September 14 regarding steel supply of reinforeing bars for
El Capitan Dam, a visit was made on September 16 to the steel
plant at Los Angeles, from which this supply is coming.

This is the plant of the Pacific Coast Steel Corporatienm,
Subsidiary of Bethlechem Steel Corporation, logated on £, Slauson
Avenue in the Huntington Park District, i visit was first made
to the City “ales Office where Nr. Foling, “ales Manager in
charge, was interviewed, This was followed by a visit to the
plent, in company with Mr, ¥, S, Robb, one of his assistants.

At the plant, contmet was made with }r, Shuets, Superintendent of
the shipping department, and with Mr, Vebster, testing engineer,

Irip o Steel Mill

In the matter of mill sheets, carrying information as %o
heat numbers and chemical composition, which were not furnished
with the shipments already madej they advies that they do not have
a printed form for this purpose, as is customary with other mills
with which I have had dealings, and do not furnish this informa=
tion with shipments except on request, They expressed their
readiness to furnish the information when desired, sending it out
in letter form from the records of the chemist and the rolling
department. They stated that such a letter, earrl.ns the recent
shipment, was sent to the Hesident Engineer at 51 Capitan the
day prnimu and a copy of the information contained therein was
furnished me while there, They advised that this would be furne-
ished as a matter of regular procedure on future orders.

It is understood that this shipment is of the structurale
steel grade as called for by the Ll Capitan specifications, and
that a special run was made for this purpose, as their regular
output 18 of the intermediate grade, The roiling mill was not in
operation when I was there, but limited operations were under way
on other features, Appttlnﬂ.{: the prineipal products of the
mill, aside from reinforeing bars, are forgings, and toel steel
for oil well machinery.

One item of special note was that their product is made

st entirely from serap metal, only a amount of pig iron
peing used, This would require nr{ close chemical control over
ghe mill operation, to produce a un form and desirable material,
which elose eoutni they claim is being exercised, Incidentally,
it was noted that railway car wheels were one of the principal
jtems of serap going tgtt the furnace when I was there, It is
noted on looking up A.°.T.,M Specification A 15-14y on which the
g1 Capitan requirements are based, that this does not mention
gerap iren 88 being a prohibitive source of lumy but does
gtate that the bars shall be rolled from mew bi. .l-, no rerolled
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material to be accepted, In chemical requirement, this specifi-
cation places a 1imit only on phosphorus; but states that percent=-
ages of carbon, manganese, and sulphur, shall also be determined

on each melt, and reported to the purchaser, PFrovision is alse
made for the pwchaser to make his own analyses if desired. The
phosphorus content as shown on the above mentioned sheet on El
Capitan shipment, is well below the limit set in this specification,
In the matter of physical tests, it would seem that these should be
followed up closely, in view of the above stated course of metal
used in the mill, and a® perhaps being of more importance in such
case, than if pig iron were used,

On the guestion of inspection service at the mills it was found
that there is no independent inspector stationed there continuously
such inspectors being sent out from the City as occasion requires.
After your conversation of the 9th, in which you referred to this
matter, inquiry was made of the ﬁnithoﬁmary Co, laboratory as to
their facilities for furnishing such services They were also visie
ted when there on the 16th, They advise that they are doing consid-
erable work of this kind, and have competent inspectors, who could
supervise our shipments, and send us samples therefrom ir desired,
Their charge would be at the rate of two dollars per hour, plus
charge for auto service at the rate of 64 per mile, on a distance
of 14 miles to the plant and return, I judge from remarks in your
conversation of yesterday, that you do not consider it necessary teo
incur this expense, but would like to have confirmation of this
in ordnr to definitely advise “mitheEmery whether we will need zheir
service.

In any case, to properly correlate sampling with mill records,
the contractors should advise the Steel Co, when placing further
prders, to have all shipments come tagged with mill heat numberas,

6

Visit to Cement Plant

While in that vicinity it seemed desirable to make a visit to
the plant of the California Portland Cement Co., at Celton, from
which the £1 Capitan cement supply is coming, This was done on
September 17th, Two cars were being loaded for H1 Capitan while I
was there, and from my observation of the personality and methods
of owr representative, Mr. E.I.Insnla! ny 1uz:aauian gained from
previous dealings with him, were confirmed that he is of dependable
gcrlenality. nmgﬁil handling the work in an efficient manner.

here was also the pleasure of renewal of acquaintance with My,
Hannay long time chemist at that plantj who gave some interssting
information on special work which has been assigned to his company
among a up of companies, who are ¢arrying out investigations
for the Hoover Dam cement committee.

Enclosed herewith is a memorandum of expense of the trip,
Yours very truly,
JYI/v Jo Y. Jewett

ge~one enclosed Testing Engineer.
go*He Wood
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Degember 3, 1932

¥r., H, T, Cavage
Hydraulie kinginur
City of <an Diego
_ Steel Teats - H) Capitan Dam
Dear “ir:

Confirming statement by telephone with your office of December
2, samples of reinforeing steel from supply for 41 Capitan tunnel
lining, brought in liovember 30th, meat specification requirements,
except that two specimens were slightly below the low limit and one
somewhat above the high limit, on ultimate tensile strength, This
is stock from the plant of the Pacific Coast Steel Corporation, Los
Angeles, California, Results in detail are as followsi~

Lab.No, Heat No, Type crosr- Tegnne ntronﬁh E:::ng;;
sect B er 8(e.1R. atio n
ection !1 s P . 4 N A 2
19381 4-33 H 1" sqe 1 00 631,000 28,1
9332 1-2%4- 3" . ipqomm3232 cut suitable length
83 3#33H i 39,000 58,500 3341
84 2<31 HM * 1 41,000 62,000 3040
8 3-18H i 38,000 58,500 34.4
86 3=33H * 1 40,000 62,0 31.2
gg 1=307 &8 * 1 38,000 64500 33-1
1274 E 1 42,000 655 ol
89 2«31 H ° 1 33,500 535500 33.;
9¢ 3=144 H * 1 38,000 55,500 3le
91 3=18m 1 40,500 59,500 3040
92 3=144 B " 1 37,500 000 3149
9 -205 B " i 40,000 4500 .2
35 i'g;lgn V4" 6456 37 500 54'488 0
- 8Qe @ 9 ®
36 1-67 H¥ }/ +56 :ooo 62,500 3040
9 1-230 n ¥ 0.56 42,000 o7 310%
9 3«56 " 056 46,500 65,200 28,
99 1-274 E * specimens not eut suitable length
19400 3=65H " 0e5 504000 72;300 25+6
1 3«16 HM * Oe # 56,200 3046
2 1+230 EM ® 045 44,600 65,200 §3.4
3 %7 m ° Ce 39,300 59,000 «8

¥o bend test specimen received on Yo, 19394.

all others O,K,

J;
ﬁ ﬁli dent Engineer

Yours very truly,

Js Yo Jewett
Testing Enginser

Bend test on
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December 17, 1934

From : Testing Engineer
% To $ Hydraulie Engineer
\ Subjeet t Test of reinforeing steel

Two specimens of reinforeing steel received on December
12th, from supply for the Golden contract at =21 cngitan, are
reported as from stock of the Columbia “teel Co,, +Orrance
plant, furnished locally through the H, G, Fenton Materials
Coe ese are round deformed bars, structural grade,.

Results obtained under teat are as followsi

labs Job Heat Gize Tensile :trcngth Percent elong~
Ny

To o No. Koo Lbs.per 8q. ation in 8 in,
Yield Pt, Ultimate
23421 345 22727 7/8* 42,300 63300 2841
22 16 22528 5/8¢ 3940C 60300 24,4

Bend test O,K., on both

Je ¥ o Jewett

I¥3/e
ge= 1 enel.

A 52

21635 14
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April 24, 1933

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

Subject: OSan Diego River Project, Bl Capitan Feature
Cheservation wells

Gentl emens

Enclosed is copy of letter dated April 7+ 1932 from
lire Geos ¥, Hawley, Deputy State Ingineer in Charge of Dans,
Departuent of FPublig¢ Works, State of California requesting
the City of San Diego to install in the hydraulie £iX1 portion
of El Capitan Dam seven observation wells for determining the
hydraulic gradient of lines of water saturation within the
stability sections of the dam,

These wells may be of particular value during construction
and observations made may furnish information that will control
the remaining progress or rate of construction of the work.

The cost of installing these observationwells is estimated
to be about $350400 each, or a total of about $2,500400

The inetallation of these wells is not provided for in the
schedule items of the contract specifications. According to the
provisions of paragraph 14 of the contract specifications the
wells may be installed by the contractor as extra work, provided
the work order is suthorized by the Council.

It is essential that these wells be inetalled 'at onge, and
provision made to install additional lengths of pipe to them as
the height of the dam increases,

RECOMMENDATION: It is recommended that the Hydraulie Znginee
be authorized to issue an extra work order tc the contractor under
paragraph 14 of the contract specifications for the installation
of seven observation wells in the hydraulie £ill at El Capitan Dam,

Respectfully

Hs ¥, Sava

Hydraulie gginur

25{? Copy letter Geo. W, Hawley 4~7=33

ge City Manager
City Attorney
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July 19, 1933

From : Hesident Snginecer
To ¢ Hydraulic fngineer

Subjeet: Sen Diego River Froject, L1 Capitan Foature
Wovements of dam

l. Om July 19, 1933 meesurcments were made on monu=
ments set on upstroam and downstream slopes of El mpitan
Dem. Jhe measurements were made by tramnsit, steel tape
and level and are Labulated Lelow:

POIRT LOCAT ION MOVERERT
O« B z HORIZONT AL VERTICAL
Amount Direction Amount Direction
feet foet
1 S620 4514.42 .03 west 08 down
2 J6E0 4600 04 " «10 "
3 58500 4650 15 " «33 »
4 3605 4650 « 20 » 54 Lo
5 3740 4650 13 » £1 »
6 5660 5338 «05 east <05 »
7 5660 5412 «00 - +04 -

Point 1 is on top of downstream tee wall.
Point 7 1s on top of upstream tos walls

Hareld Wood
Resident Ingineer

w/p
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October 25, 1939

From : Fesldent "mgineer

To : Hydreulic "mgineor

Subject: Sen Ulego River Frojeect, El Capitan Feature
Pock Fmbankmentz - movements of dam

1. On July 19, 1933 = letter was sent the Hydraulic
Enginesr by the Lesident inglneer giving movement measurements
of k1l Capiten Dam made Jume 14, 1933.

2« There 1s hare given the movement mensurements on El
Capitan dam mesde October 11, 1933;

LOCATION TOT AL MOVEMENT IN VEET
Foint North East Yorizental Vertical

3620 4514 +04 south -
2 3620 4600 «0% north «17 down
3 3500 4650 « 20 morth
+ 27 weast «44 down
4 3805 4650 +18 north :
+ 54 wost +49 down
-4 3740 »1% morth
« 24 west «36 down
6 3660 5493 +08 north
«25 aast
7 3660 5412 «19 morth
+17 east +12 dowm
Point 1 is on top of downstream toe wall
» 2 * * galevation 600 downstreasm berm
- 3, 4, and § are on roek embenkment sprinkled
* 6 is on top of upstream toe wall
. 7 is o slevation 6OC upstresm bers

1110
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Januery 15, 1934

From : Resident Ingineer

To : Hydreulic Imgineer

Subject: Sam Diego Eiver Project, k1l Capitan Feature
fock embankments - movements dam

1. On July 19, 1952 snd again on Ogtober 25, 1933,
letteors were addressed to the Hydraulie ingineer giving move~
ment moasurements on E]l Cepitan dam mede June 14, 1953 and
Octover 11, 1933 respectively. '

8. The following sre movements moasursd on £l Capitan
dem January 15, 1904:

Foint ' Lecation Coordinates Md lovement (feet)
Hoe North Fast Horizontal Vertiesl

1 Top downstream toe walli 3620 4514 0.04 south  0.01~
Center downsiresm 600 berm 3620 4600 0.10 west 017~
Tep ctreas toe wall J660 5493 Q.25 east 0.00
Center upstream 600 borm 3660 S412 0.20 eest  0.20-
Conter upstream 650 berm 3618 5276 0.01 east Oel?~
Centor downstream 650 berm 3568 4731 0.01 west Qe10~
5. Pointe 8 and 9 were set October 11, 1933.

e O €@ & W

Harold Wood
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February 14, 1934

From Resident Ingineer
To i Hydraullc ingineer

Subject: Sem Diego Niver Frojeet, El Capltan Feature
dovements in dam

e

1. On Februsry 3, 1954, three bench marks were estab~
iished on the upstream rock embankment at sabout elevation
700, and three : marks were ¢stablished on the downstroas
rock ombankment of 1 Cepiton dam at about the same slevation.

2. On Vebruary 13, 1934 the oclevations on these bench
marks showed settlement as follows:

Downstreasm rock smbankaent

‘ nortaing of B.M. Flevation Elsvation Settloment

1 February 13 February & feet
' ¥ 3320 700,18 700, 20 0f

N 3870 699,80 699.88 02

E N 370 700.88 700.88 03
1 Upstream rock embankment

§

[ N 3330 701.28 701.26 .02

; N 3620 704.27 704. 25 02

N 3860 704,24 708.22 «02

t Hareld Wood

Kesident Bnginesr
ne/p
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Hareh 1, 1934

From : HResident Ingineer
ie : Hydrsulic Ingincer

Subject: OSan Diego Niver Froject, L1 Capitan FPeasture
ll'ock embankments -~ movements of dam

i. m June 14, 1933, Octeber 11, 1933, Janmuary 15, 1934
ané February 26, 1934, mensurements were made to menuments
established st several places on the rock smbankments eof ¥l
Capiton dam L0 indicote movements of the dame.

£« The movements measured on February 26, 1934 ere as
follows:

Peint Loeation Coordinates Total lovement
N E Horizontal Vertical

Feet Fest
i Top downstresam to8 wall 3620 4514 0.04 south 0.01~
2 Conter downstream 600 berm 3620 4600 0.11 west 0.17-
6 Top upstresm toe wall 3660 5493 0.08 east 0.00~
7 Center upstream 600 derm F660 5412 Q.21 east O.20-
8 Center upstiream 650 berm 3616 52876 0.01 east Q.19
9 Center mnﬂm 650 berm 3589 4731 0.02 west 0Q.lli-~

S« Om Fﬂﬂ'ﬂ 3s 1934, three bench marks were established

- om each the rock ankments about elevation 700. On Februsry

£6, 1934 the elevation of these hawh marks showed total setile~
ment as follows:

Horthing of B.H. Total sstilement

Downstirean rock embsnkment fast

3320 0.05

3570 Qa6

3770 0.05
Upstream rock embankment

S330 0.04

3620 Q.06

4860 0,08

Harold Vood

Resident Ingineer

Hw/p
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Marech 15, 1934

From Resldent Engineer
Hydraeulic mgineer

Subject: 3an Diego River Project, Il Capiten Foaet.ura
fock embsnkment, movement of

L3

To

e

1l On darch 12, 1934 slevations were taken on the
bench marks ostablished February 3, 1934 on the rock
embaniment of £l Capitan dam near elevation 700 =nd showed
the total settlement ap follows: ,

Horthing of R.M. Elevation Settleoment
Febraery 3 areh 12 Feet
Upstroam rock embasnkment
N 3330 T01.26 T0l.21 0.08
‘N 3620 T04 .45 T04.61 - 0.36
N 3860 704.228 704.18 0.04
Downstresm rock embankment
I 3320 T00.80 T00.12 0.07
N 35670 699.828 699.75 0.07
N 3770 700.88 700.82 Q.06

The point at ¥ 3620 on the wpstream smbankment oﬁdmu was
diugr.hd because it shows a rise.

2. On June 14, 1933 measurements were made Lo monuments
locatod in the dam. MNeasurements were agnin made on lHarch 12,
1934 and the movements are ns follows:

¥oint Location Ceordinates um movement
No. K E Horizontal Vertical
1 Top downstream toe wall 3620 4514 0.04 3w 0.01-
£ Center downstream 600 berm 3620 4600 0.11 west 0.17~
6 Top upstroam toe wall 3660 5493 Q.25 east 0.00

7 Centor upstream 600 berm 3660 S412 Q.21 ecast Q.81
8 Center upstream 650 berm 3618 S276¢ 0.01 east 0Q.20~
9 Center domstream 650 berm 3589 4731 0.03 west Q.12~

Pointes 8 snd § were set October 11, 1933.

§ ~ Fesident ingilneer



R T

e i caiii
- o
A

7

9/13/54

eopy /f 1445 ;

May 11, 1934

from : Resident Fngineer

To ; Hydraulie inginser

Subject: Sen Diego River Project, il Capltsn Feature
fiock embankmont -~ movement of

1. Un June 14, 1933 measurements were made to monuments
located in the 5] Capitan dem. MNensurements were made to
monuments 8 and 9 on October 11, 1933. '

2. The following tabulation shows total movement in these
mopuaments since they were set. lossurements were made on April

- 20y 1954. _ fa ik ,
Foint ~ Location Coordinates Total moveaent
Noe - N E Horizontal Vertical

Feet Feet
1 Top dewnstresam toe wall S6E20 4514 0.05 Q01
£ Center downstream 600 berm 3620 4600 0«11 west 0.18
& 7Top upstresm toe wall 3660 5493 0.25 ecast 0.00
7 Center upstream 600 berm 3660 5412 Q.22 sast 0.20
8 Center upstream 650 berm 3618 5276 0.01 onst 0.228
¢ Center downstream 650 berm 3589 4731 0.00 wost 0.12

Harold Weod
Resident Engineer

Bw/p
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July 27, 1934

Froa : Resident ZIngineer
70 ¢ Hydraulic Engineer

Sabject: San Diego liver Project, £l Capiten Feature
fock embankment - movement

1. Heasurements made om July £0, 1934, on monuments in
the rock embankment at ¥1 Capitan dem showed no changes in
1“;1'3 position or slevation sinee April 20, 1934, execept
as follows:

Z. Monument 10, set June 18, 19354, at elevatiom 701.37

-m&ﬂmtmmmormlngthotmupmtnmx

embankment, did not move laterally but settled .03 foot.

Harold vood
fiesident ingineer

au/p

1446
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Agast 9, 1934

From - : Resident ingineer

To : Hydraulic Engineer

Subject: 3San Diego River Froject, £l Capitan Feature
fock embankment - movement of

1. lessurements made on monuments located in E)l Capiten
dam rock embankment are here tabulated:

r;:x:t Location gaordlgatu 10::; :'J'?ﬂ':m

Feet Feet

1 Top downstresm toewall 3680 4514 0.05 west Q.03

2 Cemter downstream 600 berm 3620 4600 0.11 " Q.19
& 7Top upstream toewall 3660 5492 0.25 east 0.01
7 Center upstream 600 bera 3660 5412 Q.28 ° 0«20
8 Center upstream 650 berm 3618 S27T6 0.0 * 0.28
¢ Center domnstream 650 berm 3589 4751 0.04 west 0.18
10 Center upstream embankment 700 : Q.00 .21

2. Similar measurements were reported ey 11, 1934.

Harold wWood
Resident fngineer

HE/p




Septeaber 14, 1934

From : Aeting Pesident ‘mglsaer
io i Bydraulic 'ngineer

Subjest: Sam Diego Miver Frojeet, 1 Capitan Festure
ook embankwment - aovesent of

ls Nesgurements wade on moruments lo¢ated in El Caplitan
dam rock esbenkment are here tabulsted:

Point ioecstion Coordiantes Total sovement
o, H E florizontal Vertical
st Feet
1 Top Downstroan 3620 4514 008 west 003
2 Genter downstross 600 Derm 3620 4600 Q.11 * O=19
6 Top upstiroam Loewell 660 5493 O.25 sast Sl
| upstronn 600 bers 3060 S412 Q.B8 * Oa21
2 Conter upstroam 850 berm 3618 BETE Q.13 * Cedl
9 Center dosnatresm 650 Lerm 35885 4731 0.12 west 0.19
0 Center upstress 700 berm 3648 5146 0.06 sast Qed3
il Center upstream 700 bera 5309 5148 O.02 ¢ Q0%
is mwﬁahﬂ S00Y 5146 000 * I
i3 center stress V0O bers J30C5 4848 Q.08 west Celd
14 Center domndtrean 700 bDorm 3560 48428 .01 sast Da07
iS5 Center dowmstireas 700 berm 3767 4842 0.00 0«00

8. Jolnts Ne. 18, i3 sad 14 sel september 1, 1934;

S MWMMWMD. 1904,

3. We ¥iiliene
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December 22, 1934
From ¢t Resident Bngineer
To ¢ Hydrauliec Engineer
subject ¢+ E) Capitan Dam, water test wells

Following the State Engineer's request, the City's
water elevation test wells at 5) Capitan Dam were e¢leaned
by sand pumping by J. W, Brannon, well digger. Cleaning
operations were started Yecember § and completed Uscember
18, 1934, )

Vell Uriginal depth Degpth cleaned
Lo, below top of below tep of
casing casing
feet feat
i 111 95
3 197 cas ing closed
by rock
5 155 137
6 143 117
Je W, Villiams

Hesident Sngineer

Jw/¢

1149
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HOVEMENT OF DAM ZMBANKMENTS

Between June 14 and Getober 11, 1933, seven permanent points
were set on the rock embankments of the dam for the purpose of
measuring and recording the amount of settlement and lateral move=~
ment of the various portions of the structure.

On October 1, 1934 the State Engineer required that the num=
ber of permanent points be increased to about 75 and that daily
measurements be furnished him, The rock embaniments were then at
elevation about 745, the puddle core at elevation 747,5 and the
rolled fill at elevation 750, After December 1, 1934, readings
were taken at ten day intervals.

After the embankment was completed, ten three-inch pipes ten
2~ feet long, were placed along the top of the dam near the center
line, with the top of the pipe about three inches below the top
of the dams These three inch pipes were cleaned out and one and

one~half inch pipes, twenty feet long, were placed inside each
of the three inch pipes so that their tops were below the top of
the three inch pipes Both pipes were capped. Measurements were
taken to determine the horisontal and vertical movement of each
\. pipe.

In eonstruction, allowance was made for l-1/2 per gent set=
t1lement, which was computed on the basis of depth of structure
above foundation directly below the point in question, This re-

\ suited in the top of the dam being at elevation 773 directly over
the San Diego River channel and sloping to elevation 770 at the

A gbutments,.

| The following tabulation gives the loecation of the different
\\ points, the date set; the amount ur_-ottltunnt and the classificae
lk‘ tion and depth of the material under the points,



1151

When all the measurements taken to determine setile-
ment and lateral movement of the various portions of the
embankment were plotted, they indicated there had been
remarkably little eratic movement of the umba:ﬂmtnt. |

The following prints of three graphs show the movement
of the monuments at various levels on the upstream and downe
stream rock embankments since October 1, 19343 also the
progress in the construction of the embankmentss the rainfall
pinece February 1, 1934 and the elevation of the water surface
in the reservoir, |

The points on the upetream rock embankment moved both
downward and outward more than the points on the downstream
embankment .

As the elevation of the water surface increased from
580 to 600, there was a very noticeable inerease in the
gettlement and lateral movement of the points on the upstrean

embankment., _
This was probably due to the plane of saturation being

" raised in the upstream portion of the dam,
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MOVEMENT OF DAM EMBANKMENTS

Coordinates

Toe Wall(x)

Original

3560 500 574,98
3660 492,97 574.99
3760, 5503  574.95
00 berm(xx)
3540 = 5411.89 600,28
3660 " 600093
3790 " 600.6
625 elevation
3500 534342 626,29
3620 . 625.52
o0 = 232'38
650 berm 7
g 90  5275.92 650476
3618409 * 25%’23
3740 " 6504
- . " 650,51

675 elevation

3290 5208.2 679434

e« gen

3630 ¢ 676446

I ™ 675+94
L 675437

3970 675,051

700 tl:zstlon
3200 5 96

gg%g . 702. 4
3780 . 702,
97 . 7°'¢
4020  * 705459
725 elevation
3129 §095 72740
3310 26,8
3433 » 725 481
33 : 727.6
3650 " «8
80 - ey
0 » 259

vement upstream v oL

vement down

movement up

Date

10=9=34
6-15-3
10=9=3

10-3=34
6+15-33
10+3-34

10=4+34
10=434
10%4=34
10%4=34

10-2%34
9e27-34
10-11-33
10°24=34
9=27=34

10=3=34
10=3=34
10-3«34
10=3=34
10=4=34
10=4+34
10-4=34

10=2=34

-] e
10=2234
10-2-34
7&1 =il
10=2+34
gele3d
10-2=34

10+28+34
10-28-34
10%28=34
10=28=34
102634
13:26- 4
8=3:

Movement

o0 + 014
0033 .0
o0 « 01+

o 12E
s 445
+06E

258
338
«29E
«10E

.§2§
®
«H5E

27E
+10E

039
0 04=

03 -
i
s22=

1452

Material: 1.
Mo, _North _ Zast Hievation _Set  Horis. Vert, Glass ;,_25

UPSTREAN ROCK EMBANKMENT

conerete 45
" 44

«06= rock

38

(x) Last reading 12-31-34, just
before being submerged
(xx) last reading 29«35, just
before being submerged
All other readings to 3=ll-35
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Foint Coordinates Original Date Movement kuterial

JHo.. Jorth Hast  Zlevation  Set  Horizss Vert,
DOWHSTREAM ROCK EMBAMNKMENT

Toe Wall
i 3509 4502 575,01 108+34 ,02¢ L0l+ conerete 45 fest
2 619, 4,42 «02 6=ld= » OF oOl= © 43 ®
e dhee e Gl e tar DT 40
600 -verm | % Earth Reck
1 3480 4’597.6 60008% 10“2-34 .°3w s 1. B i B cartn EaJUEIK
2 3619.8 ¢ 600, 6=14=33  L12W 22~ 62
3 3740 " 601,48 10-2-34 ,L01W ,LO0l= 53
625 elevation
i 3475 4664.4 625;"8 10=4»34 .OIW 004" 5
{ 8 T AR mE S E
s 3 83618 Y0eseas 207 e 6
650 bverm .
i 3300 4730459 650436 10=2=34 L03¥ ,L03= 26 i
2 3400 " 50459 10-2-%4 W10V .o& 26 34
3 3500 . 650.32 9=28+34 11V . 25 gl
4 3569.31 * 6514 10=11%33 .28V ,L,30~ 25 80
5 36?0 " 651,06 10=2=34 .gg: W09 2 1
6 . 3550 " 650,81 9=28-34 09> 2
7 50 . 650444 10=2%34 L05V - 404~ 20
675 elevation
1 3230 4 675493 10%3%34 +06V .04~ 25 1
2 337¢ " 675,24 10=3=34 11V L13~ 24
i 3470 . 6 s.zs 10=3=34 JA57 W15 24 O
570 ” (‘] 5 10=3=34 ' § 01 6% 25 i
{ ¥8 ¢ e md dE e B
7 A ?%: m-é-_a» 07V J08~ 25
i 73?0 - 4842 0l 1-34 .m 2 20 66
2 342§ " 301.:%2 Z“o.-z.y 208W .29 20 122
% 35 . 702,37 91=34  J04% 55 20 128
3665 701.%3 10%2=34 040 20
g %% . 701,64 9=12= W0V 29 19 1‘%
" 01,07 0=2=34 L10V ,) 20
B "0y 1053534 +O05E .32« 14 72
3 360 297 TETAOL  Joe3e34 sa4m JB7e 12 1
" R 27 10°3=34 L1 . g 164
% 350 " 20.2 10=3=34 +10E ,72= 16
36 " 360%0 10=3=34 L15B ,67- 11 1
Z s " 7244 93 10#3%34 L108 .54« 10 1
7 0 " b 10=3=34 00V 24 10 74
w = movement downstream ‘
« = movemsnt down
4+ = movement up
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Coordinates Depth .

Yorth 1FEast feet

, £411
3110 5000 8

3220 150
334 4 1

3460 ¢ 2

3560 ° 245
3660 4 245
e i
3960  ° 10k
2060 ¢ 66
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