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lfBliOHAliJIJlJM TO rilR. HAWLEY 

Inspected Febru:. ry 6, 1933 
Report written February 16, 1933 

By 
G. F. Engle 

This vms my i'i:rst inspection of the dam and we.s made ;;rithout :tk<tving 
read any of the reports of former inspections by representatives of this department, 
or in any other :mlnner being fe.nili8.r v.rit;h the physical condition of the dam. 

\Vater was flot'ring over one of t~he t-'>ro spillvmy ent;rance channels to a 
depth of 3 inches, the second channel being; closed by flashbrerds. 

An examination of the do,·rnstree,m face of the dam disclosed crown cracks 
in nost of the arches e.nd cracks about 1 ft. p;:u•allel to the springing line of 
the ext;rados. It is sip.;nificient that these latter occur for the most part 
near and parallel to the spring line on the right end of the arches (looking upstrean 
The general condition and location of both crmm and "spring line" cracks is sh~vn or 
the attached sketch in perspective, plan and elevation. 

Both crovm and "spring linen cracks begin at the crest of dam and extend 
dcwrmvard for vertical distances 7rhich are more or less indeterminate since the 
cracks seem to be open a ~.ximurn at the crest and gradually play out as hair cracks 
or terminate at a construction joint or join·b betvreen successive concrete pours. 
They are usually traceable for a distance of 10 feet or more. 

l'Jumbering the arches from right to left looking upstream I found in 

Arch '}=2 - Crovl]'n crack and "sprh"lg linen cracks at both ends of arch. 
Arch f/=3 n " " n n 11 n 11 n 11 u 

Arch {/4 - A skevring cr<Jwn crack • 
. A~rch #5 - A partial cr<Yrm crack • 
.!l .. rch #6 - A n spring line" crack on the right from crest about 10 feet dovm, 

and a croun crack. 
Arch /4:7 - 11Spring lineu crs.ck on right. 
_~_rch :};,a - Crmm crack. 

'il 
Arch ~1=9 - Slight 11 spring linen crack at right end. This arch leaks more 

·chan e.ny of the others, the face being uniformly ·Net. 
Arch 10 - Crcrcm. crack top to bottom. A typical diagonal buttress crack 

is found. in buttress be-b.·reen arches 9 and 10. 
Arch 11 - n spring line 11 crack on right end fran crest to 15-20' dovm. 
Arch 12 - nspring linen crack on right and crarm crack. 

Rad. I known, e.s I subsequently found out upon return to the office, ths.t 
these cracks apparently represent ne-;·r developments since prior inspection, I shmJld 
he.ve mee.sured and diagr<1med them more closely and atter:1pted to photograph them 
c.e.refully. This I vrill do the next time I am in the vicinity of ·\:;he dam. 

If these cracks did not exist at t 0cme of fo1•mer inspection~ (roughly a year 

ago) t;he;-·sometl:;i~g ms -happened to the structure since then. The recent; ee.rthguake 
distu:c·bance centering in Hevad.a (approximately 2 months ago) rr12.y heve influenced the 
present condition. There is also a possibility of local earth ~novement clue to 
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Photo =/{:1. 
Crack at left end of arch 1-2. 

lett end of aroh 2-3. (Photo #2). 
Argonaut Dam #478 
Inspected Feb. 23, 1933 byW.A.P.&G.F.E. 
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Photo ~. Crack at top of buttress 
# which is typical of the cracked 
condition of the lefi:; end of ·the arches. 

I 
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Photo #4. Crack at left end of 
strut between buttresses. 

Argonaut Dam #478 
Inspected Feb. 23 , 1933 by 'N.A.P. & G.F.E. 
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Dam No. 478 

STATE OF CALIFORl'ITA 
DEP.till'l1Y1E1"T OF PUBLIC WORKS 
DIVI,SION OF WATER RESOURCES 

G:>Hl?ET I 01= /.SHr:.t 

MULTIPLE ARCH OR FLAT DECK DAl\1 
ANALYSIS 

tsUTTR~sS 
' Type /1/JILT!pt,.~ . Ag Cff 

Weight of concrete per cu. ft.. /41· 
Length of crest _overall J 'I u / 
~'\1/7? 11/. l.> f..: J J::>t7.li., C, Pf, 1':3 1"1 .11>"" twr 

f • -, v 1 ~;r,~ 

BUTTRESS DETAILS 
. ·• 

Ctr. to ctr.. b1'!.tt::::-esses 3.2.., .: 
Percentage ho:riz Q steel I~' C.Okslf~@l' dfi Vt;.u ~ 
Percentage vert. steel --~-~~=-=~~---------

SLAB OR AP.CH DETAilS 
Central angle _______ __./"""fJ"'"'O....._c ______ : 

Radius to extrados z o, Efl_. __ __ 
Percentage of horiz. steel . _________ __..._. 
_ffi. e«t;c: ..Siltf r •z, t1E etr JET· 

L!JVt:A,ft.."':. f"!tJ.r:F~ ""•t::::: VEl.:.}. 
METHOD OF ANALYSIS t<r".4.,r ttl 

D•et1s ro ,t;t-.4v li'i 

Sketch of maxi-mum section 
SE!.Ar Lr:. VE.!- ,;..r:>AT tjl>v1 
/( £;(.]/1 ttl 4 l {~At~ 

Concrete stresses in buttress • Stability Steel stresses in 
: butt;r.es~s ___ _ 

Elev ~of·:Vertical Nor-:PrTil'Cipal Stress··: Max : Slid-: Over-: Horiz. Vert. 
section: mal stre:ss :Up- • Down ! shear: :-'1-ng : turn .• : steel steel 
consid-: Up- : Down-: stream: stream .:down-.:, factor:factor: 
ered :st~eam:stream:f min.! f ~x. ~stream: . 

tlo \Rb.-1:1 ~ ~0 -! I 'trl ~ 1'0. ; + \ ~ 
. ·• .. . 

. . 

\ 5 S ·: 1 t $'. 

. .. 

. 
.... 

-It . .. 

·: 
4 .. .. . 

9-.c : 

'1~ : 
.... . . ..... 
. . . . .... .. 

All stresses in lbs. per sq .. inch.. Compressive 

Slab Stresses 

. 
·• .. 

~. <.c 
.. 

J~~ 
. .. 

t: 
.~: ·• 
·: . .. ·• 

I ·• .! . 
stresses indicated 

': 

... -· 
·• . . .. . . 

by plus 

~--~~------~~ Elev. of.:Stress _:Stress ·! Bond : Shear REMARKS: IJYJr!?GIIONI; 
section ·:in eonc.~in steel:stress: stress ·! 
consid~ fc fs : w v .. . . . .. .. . . .. .. . . . .. -• . . . ! • . .. 

. . . 
! . .. .-• .. P- C:tt:l . ..• . . .. .. '. ~·r tt.t: t:.r . .. . : NoTE ... . 

4eot-o4Y 
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STATE OF CALIFORNIA 
DEPARTMENT OF PUBLIC WORKS 
DIVISION OF WATER RESOURCES 

J\RCH DAM ANALYSIS 

jf • • 

Height foundation to dam crest 'It~ · 
Elevation Crest of Dam IBM 
W~ter surface elev. used 

for analysis };;·,~* 4 
Length of Crest ____ ~~-~~1~2··~·~----------------
Crest Thickness ______ ~/·~0-·'~---------------
Base thickness I· [e.[' 

t d . --~t~---t~--~~-~~J~--------Ups ream ra ~us a cres ------~~~C-·~t~1 ________ __ 
Upstream radius at base Z.l··fq• 
Central angle at crest ICC~ 

~~------------Central angle at base __ ~ __ _.l~f-.(<_c~---------
Reinforcing steel Br shn'Vtl h; llu; ;~,:·c.t't.•lt : 
Contraction joints __ _.t{i~"~'I~~-~.~---------------­
Contraction joints grout~i 

--~-------------Debri~ ·storage to elev •. 1 ;&p+ , 
R_~fere_n,ce Drawings No. l-'2·3-4 Date Y::~.Jc:,'&r-·-.. 

.. -~·,_. t·· Q' 1 r I"' d':1 - ... n4 J Cllllt i y· t,/i/tJrl'lJfi l S.· t- W: S 2 Tf· CCI; tf't<; 

Maximum Arch Stresses 

Crown 

A•utment 

Extrados 
Intrados 
ExtradQs 
Intrados 
Shear 

Maximum Cantilever Stresses 
EXtrados: .. 

Steel 

FE o .. ).' (~, ir. 10')" S H .. · . .~,_..,.~ A . 
, .. I I I 

Dam No. .cz: 'J ("" 
_ _.t_ .... l ..... ·~-'---­

... :-

. i 

Elev. 

Intrados ------------------------------------.-----------------
NOTE: All stresses in lbs. per sq. in. and compression unless preceied by minus 

sign indicating tension. 

Remarks: 

Compute j by _ _.f .... ,.,,_! ..... t·"~, _____ _...~"_; · ........ ::,_, _19 ?::. Checked by J ., /f.~ 193/ • 
------------------~~-



Form 40 
STATE OF CALIFORNIA 

DEPARTMENT OF PUBLIC WORKS 
DIVISION OF WATER RESOURCES 

fz& 
~,':.':" - .: rS3! S,A.H. 

No. ~i '7\:5. 

Name of Dam /1 r"'(-=:J 0 !') Q :.~-l f- . 
..... ~e.-'~~~~~~-t-~'~1k~~~h~---------

Flooded Area Spillway Crest Acres:·_ Sketch of Spillway --- . ..___ 

Drainage Area ··"~ /1 .c-.Sq "'~'1· . ·--v, "-J...,;: •.L\lJ. .•. 
,. .. 

Res. Capacity to· Spillway _...,.__....;A• F.:. 

Res .• Capac 1. ty above Spillway A.F.: ---
Minimum Allowable Freoboard Feet: ---- . ·--
Maximum Detention Available A.F.: --......-....-
Spillway Discharging Formula Q~3. 

. II 
Author1ty ~or coefficient 

Maximum Discharge to Elevation 
(." twe f-.f is~3u4=...-...-___ c .f .a: Elevations ......... ______ ....;Datum 

E!e'f. of /Jq~-n = ./500 .:f: 

Mean Daily Run-off 

Peak run-off 

HYDROGRAPHIC DATA 
-: ___ . ~-~l/~l;;:;.;O;;..;;O;.....::.Y..;;.ee;;;r~--o:------~-:;;l:../;;...lO_o_Q~Y~e-:-ar_..__~--
: ____ ~T~o~t~a~1~--~:P~e~r~s~q~.-~~4~i~·~--~T~o-t~a1~-----P-o~r~s~q~.~M~i~·-·~ 

" ' 
~-------~-c--~~--~a~t-2 _____ :~·----~~--~--~---------
~ ! ' 

1~6 l . .: 

~- _, '"''! 
J , • 

b,-~ ,..,) 

.. 
462-

. • g t) 
. . . 

Hydrograph ofi~low~;~~~~~~~J~~.\~~~-~~~Q~~r-·~~~~~~~~~-a_,_b~t~~~~-~--~-~--~~~~-
Curve of Spillway Dischi..;.t_ 

charge .. . 
Detention Curve 

=~-----~------~~--~--~~~-~~~--~----~--~-----
Water Elevation Curve 

... .. 
t 

.. ·'.: '. ,::. CONCLUSIONS OR REC01~.1ENDED. ALTERATIONS 

Does the Sp_illway have Suffici_ent Capacity l/100 X e ~. 

Elevation of Highest: Water •••• , •.........•.• l/100. Cre~:! 
I 

Peak Discharge ••••••.•.•••.•... _ •••• , ........ 1/100 2- 3 

1/1000 'i C.& 
:0. 

; 1/iooo. Crc.~ :!: 

,. 1/looo 2 F 

Remarks C I • I 
a}.-·.~, c , r- Y 1 .s c.? /J & 

··~~, ... , .. ~~·-··········· ~~ { f.o -f L. P ,:::; 
••••••••••• ~\y •• ~'·--···. 

············-····tt···········,·······················f········· 
Calculated by/,£~ tt....:_· . ?·2b·l~30, Checked by {)"(... .~J-4-~l931c 

. ---~ .j .··, . .·· ·-\ 

) 



MEMORANDUM TO l[R. HAWLEY 
O:N 

JURISLICTION 

Height (original streambed on downstream side to spillway crest) 

( ) ~~J~.t\.,, . 
Present Storage Capacity water above debris •• ~- ~ ••• ~. 

Depth of water above debris • • . . . . . . . . . . . . . . . 

Lf' feet 

/ O ac.ft. 

'\ -
1/l.e feet 

Character of debris 
. I 

fc' -, cl'-4"jx .... ,,.6 , o ..... 1_.+_,_. _______ _ 

Stream 
-------------------------------------

Mean Daily (1-100) Flood Flow . . . • • • • • • • • • • • • • • • s-- c.f.s. -----
Peak (1-100) Flood Flow •••• • • • • • • • • . . . . . . . .. _____ z __ ,_~~--c.f.s. 
Character of country immediately' below· dam 2 OO_l_:.a+-r-:-__ :··!k_·'\_-c.1...:~4 _ __.;_C_~ __ ,_>IJ_· .... _t,_ ... l_. _/.;../_,~;_··--.:.,(4:;.;.../-(~_..:;;.·~~-"":.o.>--·~--,"-·~·"---···+-~ 

\] c .... .} 

Inspected 

ing whether or not a given structure is a dam within the meaning of Chapter 766, 

Statutes of 1929 11 dated Jan':lary 29, 1932, and also upon the discussion at the 

meeting held on February 23, 1932, at which were present Messrs. Burroughs, 

Holsinger, Reed, Hawley, Hart and Rabitte, it is the writer's opinion that the 

above structure 

e. dan1 within the meaning of Chapter 766, Statutes of 1929. 
it.... I!' 

I ,: F . J / ..-t 
Reasons for 8:pinion: r~v'J"~.c"~'\...,f"',,"-l'·--:_,,t.·< o-.r~L·'( 1 0Cl.c {./f'l'""'t VV'-"(-<...,.,."'r{...,...t_t 

/"h--~'--.ct--'·j--G-~~~ Q.-··: -tff·:-~.~~.J_.,· /J;~--#~44~'-·:-l o:,_£.--(~~/'"'"·tt'/1 
• , ~ .. :~-{ /$;,..,,,,<;/ ( .~.((' ---------+-------~~!~~~--~~-v-----0--~------------ry----~·~4··~"•- F ~~~ 1 ~ 

(Yb~·w- t; · I "-I-- :S I ) r·. 

---------------------- ---· 

Concurred it\ by: Approved by: 

·-pfB 2'7' 1Q~? S.A.H. 
Date· Name Da'te 





1.. tu:ra ent 
2. Volum~ Ratto 
~· t ye:r Jubic loot 
q.. :\.rt.'kl.Yais 
5· c Gravi iy ot ·0r7 
6. c~ee8ure 

1 
on 



-.~ .. 

200 
100 
so 
1)0 
4o 
:;o 
20 
10 
3 

478 
477 

ao.s 
.6 

sr.s 
90.4 
93·4 
97·8 

.8 

.oo 

~P!£.i/ic G'Nt'f\ tz 
2.63 
2·10 

ltle lateral uretHiure tests '«ere mde a 11 eylind:ri~l 
1110ld b" high which h cu\ o:r aplit to ~tllo~ exr;endon. mold 

ret!lfo:roed along 't'Wtie&l wall on t"¥t.oh dde of the o?mt:ng 
.,.1 th ~le irons 'l!!hieh are fi t.ted to conform with the cyUndrtcal 
$lidoth Sul \'),ble beuil'.,;~ bloclca are attached to tbe~e angle iron 
fi ttlngs and a bydl'l\ulic Jack equipped w1 th a gauge tted in 
a f~me attache• to the baaring blocks holding the :nold closed 
And ,;neall'llring the expanding pressur.e • ·toad is applied to the 
·m. terial in the !11014 through a piston from a testing mobi.ne and 
""""""'""' red1Dgs taken at 'tariou. preasw:-es .. 

~e ~ples of mu~ ~riod from almost a ~ami liquid 
to a. ..olastic state. It 'f'aS neeessa.17, therefor'*• tht'! t a "'ater­
tight ex~nd1ng container be ueed for holding the mtfl'ial wt th­
in the mold· Jl. container consisting of a rubber tube held with 
~teel olates to9 and bott(lm was used for this ~JUroose. 
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, 
;:rrefsU!-es for the 

the exee~tion of tested 
Insm"f1e1ent mterial 7 0 was 
:lnd, evan after at!~. from 477 A W4'ls reduced 
content of arunple 477 O, was not enouch 

test using the ra.bber contain..-. A:n attempt .a11 md.e to 
f"tDl the test on the limited amount of :mterial a•Ua.ble by 
placing a Nbber pak:et between the :m terial and 

md, however, under :;n-oosure went the rubber an~~ 
readings in th unaatbfc.1ctory rmnner whicb 

f!'ere som8'11that for water. 
into th creCkf'l' 

l"!.nfl th 1 s may aeeoun t 

Altho not 
teab were on mtt<lr1al frollj 

with lenar awotm t of wa t.er than con ta1ned 1n 
oei ved in order to what t1on or 
~ terial would be necesa~>lry to obtain a. con~ 
ln ls. tel'Dl J.)f'se:~uresh 

as re­
thb 

reduction 

one teat •• ~~(le on U~l terial containing of watsr 
~.nd another with 3~ of • 'lhe &all;Jle with ~o;;; of Mtfl" 

did not contain eutftoient u10htuz·e to be called end •as 
Ve"l'f' Cl"'WWlb)Jr and mealy. 'the sample wl th 3~ of •ater was 
:nohtened suff'iciently 110 1 t would pa.ek f.!\1r4" in the 
hn.nd, but would not stick to the hands or leATe them ::noht. 

Both of the~o u.amplea we:ru run in the mold tbout the 
rubber gaskets and were cor:,:netad before tas th a total 
101\d of 6000 pounds or 212 iJO'l.lllda per BQ'UB.t'o inch. 

'!he lateral i>renures tn }oundl!l per incb of height 
"l'l4 percent of tha. t o b ta lne(! wU:b water are as fo llo?rss 
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L .. T i;i ~;s r::t~£ 

...!f..!!t tea1_~L rounds 'tflr !nab. of He~t 
Ii78.1 tqs.2 477-A. .. rlif.:.c .. I~n * ..... 

477 -
Total tbs. per 89 68.~ 93·~ 52·~ 2~ 3~ 

Lbth _!!q!_~ 'i'fater \J~_,ter Ia ter 1!~.t_er lf.ater l'n.ter Water 
. 

400 14 85 75 
600 21 
800 28 120 115 t-zo 

1000 'l~ 135 125 14o 
1200 42 150 140 155 
1400 50 170 165 165 
1500 53 
tr.oo 57 185 175 180 175 145 
180() 61• 205 l..:.o 

J 190 145 
2000 71 230 215 205 ·rs 1~~0 ~ •. c 

2200 78 240 225 230 240 130 145 
2400 85 270 250 255 2f5 145 
2;00 89 
2600 92 280 280 270 290 135 145 
2800 98 300 290 295 300 14o 160 
3000 lob 325 3(J) 305 't~O 390 141; 160 ..,.:.,.., 

3500 124 ~~ ~ ~70 'l80 155 16o 
4000 141 ~20 4~~ 170 180 7.-~ 

4500 158 500 4f~5 ~~70 500 185 180 
5000 177 560 520 535 
5'500 194 615 570 560 
6·Y!{) ~1~ 680 620 610 

H~i,;:ht >le. Tested 3·941t ~-96*' 3·92" 3·'37" It 2 .,# / 



5 

L,()gd Percent of HYdrostatic 
'li78-l 478-2 f.i,77-A. '477-Q 477 477 

• ;)e!' ·l~ 68 ·~ 52·8~ ~ 2~ 
_!!o .tn .. ~.!.!!: 'fa ter lff't ter water later '!'Ia t8l" 

u 1~ lo6 
100 100 100 

108 96 113 
75 93 1o4 lo4 141 67 
42 93 103 100 60 
50 97 97 97' 
53 116 
57 95 91 95 ~ 78 
64 ~· 93 98 71 
71 89 98 111 

~ 63 
78 94 96 100 61 
g; 93 95 98 48 54 
89 111 
92 100 97 lo4 48 52 
91 97 91 100 47 53 

la:i 94 ~ 102 45 49 
1?4 92 99 40 42 
141 90 ~ 

101 31 4o 
93 100 jl 36 

177 93 96 98 31 
194 93 91 101 31 ~ 91 90 100 37 



Figure I • B7draul1e J'a.ck, 
RUbber i'lalled Container used 

p:re8eUN1 datermin.~ tiona 

f'igure II. F.qut.;llllOilt assembled 
in th~~ tenting :ll'~ch ~.ne. 

.• 
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were auch th,.~t -we obta.1ued 
50 to or about 10 to 30 

on ~ccee1iYe runs wtth the ~ &ample. 
course, a considerable peroea.t'!lge in the lo11fer 

'lbe lateral ;>re~sures llhoWD., however, 
four or mo~e r~~ in caaew, except for 
indicate, in 1F\f opinion, ths..t material submitted 

478-2 t 477 -/•-:B-0) .Jf'BC t1oa.l}7 h)rdrol 
in ret~pect to trana:niedon p:resaurn under 
7nore p.ounds ;Jer aquare inch. Thh h oonftrmed 

of or 
80\MMla t l:f' 

we have lliiMle showin,g stabili t\f 
or lateral p.ranurea of to 9~ of thAt with 

under loads of 75 to 2000 pounds 9er equare inch. 
lOAd and ~esliture ll.'l tb ouch m·;,ds WO\lld, of cour11e, be 
at a given depth than with "ter due to the 

the m terial • 

15;$ 
stiff 

'lhe 

. \tr. Goodall 1111ns :4"e~ent during the 9erformnoe of a 
large n:umber of te~t• nnd is, ! believe, famUbr with 
an;y addi tiett\1b the l'OI"k• 

c. J .. Porter, 
Jr. !eating ~ineer 
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T•2 REV. 53370 7-27 3M 

STATE OF CALIFORNIA 
DEPARTMENT OF PUBL~C WORKS 

DIVISION OF HIGHWAYS 

TESTING AND RESEARCH LABORATORY 

t; ~·:4.85 
Test N 0·-----~--~--------------

REPORT OF TESTS 

OF 

~Tune 19 V • t !' ~ -e 6 our C e 8 Date reported _____________________________________________________ l9 -------

Division ________________________ , County-----------------------------------------· Route ________________________________ . Section ______________________ _ 

Con tract No.--------------------------------------------------. Federal Aid Project No.----------------------------------------------------------------
Contractor----------------------------------------------------------------------------------------------------------------------------------------------------------------------
Source of sup p 1 y --~.: .. LE.;;'_n ::..'~ 1~1---~-~~~~-~----_______ --------------------------------------------------------------------------------------------------------

~:;~~ct~::! __ :~~~~~t~~~!~~T~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~:::~:: __ ~-~---------~~~_i~~--S~--_-;-j_Q_~---~--------~-----~~--~-~~-:-~---_-:_-_-_~~~-;~}"i-_~-----R~cei;!~~~~~~~~~~~}~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;~~~~~~~~l 
Quantity rep res en ted ___ ----------------------------------------------------·----------------------------------------------------------------------------------------
Being used or proposed for use-----------------------------------------------------------------------------------------------------------------------------------
To be used for-------------------------------------------------------------------------------------------------------------------------------------------------------------

Examined for--------------------------------------------------------------------------------------------------------------------------------------------· 

TEST RESULTS 

477 

i 1 1 

ri .1 

1 . 1 

1 

ter 1 

• • uoaa.''' 
.cozt: 

'1- ?:. . """""' 
~ 

Remarks: -----------------------------------------------~-~~~-~-----~-------------------~~---------~-------------------~---~---------~------=~---------------------
·-----;-~.::.:::::: . .:~..!-~t-:7-:.~--~-;-------------------------------------------------------------------------------------------------------------------------'tAa.~t;r.i ~".1 ) 
------------------------------------------------------------------------------------------------------------------------------------------------------------~':.. ______________ _ 

NoTE.-Original (White) to Div. Eng'r. or Bridge Dept. 
Dupljcate (White) in Test. Lab. File. 
Triplicate (Blue) to Hdqrs. Const. Dept. 
Quadruplicate (Orange) to Res. Eng'r. 



FORM T-2 REV. 53370 7-27 3M 
CALIFORNIA STATE PRINTING OFFIC 

II 

STATE ,oF CALIFORNIA 
DEPARTMENT OF PUBLIC WORKS 

DIVISION OF HIGHWAYS 

TESTING AND RESEARCH-LABORATORY 

REPORT OF TESTS 

OF 

t er 

59595 Test No, _______________________ _ 

~ . . ~l 
V. o... r ~ te sources Date reported ______ .J.un&.---l-9----------------------------19.~----

Di vision _______________________ , County-----------------------------------------· Route _______________________________ , Section _______________________ _ 

Con tract N 0·-------------------------------------------------· Federal Aid Project No·-----------------------:-----------------------------------------
Con tractor--------------------------------------------------------------------------------------------------------------------------------------------------------------------
Source of supply ----.:~~r-g.o.rlallt---.,;..~.e~i..er-V-..,;.-:.~----------------------------------------------------------------------------------------------

Manu£ actured by----------------------------------------------------·------------------------------··--------------------------------------------------------------------
Sampled from _________ .Ji.lr..l{:.~~llLllt~--'"·-:.!~_f_e.._l~Y.Q __ t,r _______________________________________________________________________________________________ _ 
Sampled by _____________ --------------_______ -----· ____ -----------------------------______ • Title _______________ ---------------------------------------------------------
Sampled ______________________________________________________________ 19 --------· Received ______________________ k~Y-----~-~-------------------------19 -------~ l 
Quantity represented--------------------------------------------------------------------------------------------------------------------------------------------------­
Being used or proposed for use ... -------------------------------------------------------------------------------------------------------------------------------­
T o be used for--------------------------------------------------------------------------------------------------------------------------------------------------

Examined for--------------------------------------------------------------------------------------------------------------------------------------------

ssol v e 

s 
e·:: 1 ···tea 

coeffictc t 
1' t i. 

tf 

" "" .. l'\ )\,14 
" Cl 

c en 

TEST RESULTS 

ts . e r l 

257 

175 
9Z 
az 

157 
:E 
44 
11 

1r 

c 000 

s end 

Iron 
lumnis 
11 Cfl 

ids 

~Or.t) 
~~"%) 14.Z ,..; c.,; 

Si02 ) 

Remarks: --------------------------------------------------------------------------·-------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------~---_:~ ___ . ____ _..:. ______________ _ 
----------------------------------------------------------------------------------------------------------------:-------------4---------------------------------------- ---- --

NoTE.-Original (White) to Div. Eng'r. or Bridge Dept. 
Dupljcate (White) in Test. Lab. File. 
Tri~,>licate (Blue) to Hdqrs. Const. Dept. 
Quadruplicate (Orange) to Res. Eng'r. 
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·-··············-·········-···········-···-~--ll-~. 4-------- -tjEngineer 



Inspected b7 G. E. Goodall 

lia7 14, 1931 

{ 

/ 
'!'he purpose of this uspection was to obtain samples ot the mining debris 

stored at these dame in order that a deter.mination at the loading conditions might 

be made. 

J.t the time ot the inspection, the water surtace wu one toot below crest 

ot au. '!'be first solid •tter was encountered a.5 teet below the crest but was too 

plastic to obtain a sample. 

The first asaple was obtained 20.6 teet below the crest. 

'!'he sample waa obtained by pushing soil SUQ!ling tubing down into the 

aterial. In order that the samples might be as representative a.s possible of the 

actual conditions at the particular depth, 15 teet of tubi:na (3 sections) were 

comected and corked at the upper end 8.114 pressed down until the upper end ot the 

tubing 1fU level w1 th the crest ot dam. The next joi:n"t ot tubiDg was corked at 

1 ts upper end, the oorlt :re.:wed fl'Oll. the upper end ot the first three sections, the 

:new section screwed on aDd then the wllole lellgth ot pipe pushed down &DOther 5 teet 

with tbe cork in place. This ~~ethod was oo:nti:nu&d until the desired depth was 

reached. Tbe cork at the upper end was then r..ved to release any air presaure 

and the tubing pushed down again into the material. J.f'ter a short pause the cork 

was inserted 1:n the tub1Dg and the process ot wi thdn.wal started. This was just 

the re'9'81"8a operation ot adding sections 1D going 4011'Jl. '!'be sample would Z'\1D out 

ot the tube into the sample can when the tube was held in a vertical posit ion ed 

the cork re:moTad from the upper e:na of the tube. 

When the first sample was takan it was :noticed that at a depth of 20.6 teet 

the tube could be pushed dollll with one hand. 



The second aeJDple waa taken at a depth ot 55.1 teet below the crest in 

the same manner. When the tubing reached this depth, it had required light driving 

with the hammer tar the last ~ teet. 

The depths were computed trc:a the lenSth of pipe and angle of inclination 

aa read b.r a clinometer. 

All soon as the samples were taken, they were placed in cans and sealed to 

prevent the loss ot moisture. 

At the ttme ot inspection, the water surface was 1.5 teet below crest ot 

d~ The debris was at the water surtace along the face ot' the dam beginning at 

the right end and extending to the t'Ounh arch trom the lett end. From this point 

to the right en4 QC the arch, water was standing above the debris varying in depth 

gradually to about a toot 8Jl4 a halt immediately in tront ot the spiilway which is 

at the extreme lett eDd ot the dam. Along most ot the tront ot the dam, it wa.a 

noticeable tbat the debris stood on a V&r7 tlat slope back trom the dam. It is 

worthy ot note that at the time ot.,. previous inspection (a year ago) the debris 

na t:rom 8 to ~.5 teet below tbe water surface. 

The first sample "A" was taken from the upper ~ teet ot' debris. It was 

found tbkt it a 5 tt. section ot' tubing was held with its lower end just at the 

debris surtace and then suddenly releuecl, tbat the tube dropped rapidly until it had 

penetrated 3 teet and then settled slowly until the penetration reached ~ teet and 

stopped.. 

The second a-.ple wu takBn at a. depth ot' 30 teet below the crest. In 

taking this sample, firm material was eneountered at a depth ot' 22 teet and trca 

that depth on, driving was resorted to. At the 30 t't. depth, the tube had been 

driven to refusal. When the tube was withdra.wn, it waa found that the lower end 

was stopped up with very t'ir.m material which was remared with considerable ~~~~l~:i 
This was removed and placed in a can labeled Sample "C". This Sample "C" had the 

consistency ot a nearl-7 dry clay and would orumble between the fingers. 

-~-



.lbOYe Semple "0" in the tube wu a sample ot plastic material quite 

similar to S8Jll'le".A." which was rU'IOTecl ancl seelecl in cans labeled Sample "B". 

It was tollll4 that in tald.:ag samples "B" an4 •c- that jacking waa 

neceasuy to wi thdn.w tl:le tube. 

Test Procedure 

~e debris -.pecimena were all tested at the Calitornia Highway Commission's 

Testing Laboratory. 

Specimens were tested to dete:rmine the weight 1n lbs. per cu. tt. and 

percentage at moisture. Sieve analyses were also me.de ot the various specimens as 

well as chemical analYses ot the soluble matter. Testa were also made to determine 

the lateral pressure exerted by the apecimena tor ditterent vertical loads. As tbe 

last ot these teats is the only one not in common usage and baa the greatest bearing 

on the problem presented, it will be describecl in detail. 

The apparatus consisted at a nuaber ot special pieces aa tollowa. 

A. aould oonstzuctecl ot Nbber tubing e inches in diamtu and 4: inches net height 

the ends ot which were closed by circular steel plates. !be upper ot these steel 

plates •s provided with a screw plu.g tar tilling e.D4 empt71ng the mould. (lis. 1) 

The rubber mould was tnaerted into a steel cylinder open at both ends. 

(l!'ig. 8) ~i1 cylinder was apli t along a vertical element so that lateral expan­

sion ot the aterlal in the rubber :mould woUld tend to increase the opening along 

thia split aide. On both aides ot the split, angles nre rinted to the walls ot 

the cylinder and a amell hydraulic jack provided w1 th a pressure gage waa uae4 to 

measure the magnitude ot the torce telldiD@ to enlarge the cylinder. The split 

steel cylinder With rubber mould were placed 1n the teat1ng llllchine and lateral 

pressures read trom the preaaure gage ot the jack were recorded together with 

the cor.reapond.ing vertical loads due to the testing machine • 

.1a a means at calibrati.og the apparatus the tirat test was made with the 



u 

ru.bber mould tilled with water. The later tests were then run on the various 

samples trom the two dams. 

All ot the testa are not completed as yet and the tinal results wUl be 

submitted as soon as tests have been carried to campletion. 

Besults 

!be results presented herewith are those completed to date and give the 

weight in lbs. per cu. tt., percentage ot moisture aDd the results ot lateral 

pressure testa. 

Sample 

.&. 
B 
c 

Sample 

1 
._, -"' a 

Wgt./tt.3 

' 3 
Wgt./tt. 

XENNEDY D.&ll NO. 47'1 

Moisture Apparent Sp. Gr. 
Dr1 material 

936~ a.'la 

sa.~ 2.69 

JllG01W7l' lWI 1110. 478 

Moisture Lateral 
Pressure 
lO~ 
100% 

Lateral 
Pressure 
10~ 

The percentage ot moisture is tbe weight or water divided by tbe dr.r 

weight ot material. 

Sample •o• trcm the Kennedy Dam presented DBD.y ditticul ties during the 

lateral pressure tests. The ma. terial waa too tirm to go into the amall openirlg 

in the rubber mould and to be able to entireJ.r till the mould. It WB.s then 

placed directly in the apli t cyl1n&tr aa is done by tba- Highway in their testa. 

Because ot the paaence ot onr ~ moiatUl'e, 1 t was anticipated tbat some leakage 

might occur. To prevent ar minimize 'the leakage, rubber gaskets were placed be-

tween the debris and the steel pistons. i'he loadil:Jg then proceeded aa tar the 

other specimana. A.lthoUgh some leakage did occur which detracts tram the accuracy 

ot the WOl'k it seemed that tor exceedingly lCIIf loe.ds the material did no't exert 

lateral pressures as great as a liquid ot the same weight but tor vertical 



pressures u great &I existed on thia debris in place, tbe late~ pressure 

waa a,pparentl;r as great as tar a perfect tluid. 

Although all ot the teats are, u )'ltt not aompleted, same findings ot 

importance cen be stated: 

1. -rJ::ae unit debris weight used in tbe stress anel.;rsea, while not 

exact, is tairl;r representatiye. The un1 t weight used in the Kenned;r analysis 

wu 100 lba. while the actual varied between ~ and 104. The unit wight tor 

the Argou.ut 8l'l&l.;raia wu go with the actual 'Hight l'aJl61JJg t1'0Jil 92.2 to 98.6. 

a. It seems probable that the assumption that this debris exerted lat-

eral p:resaures equal to the Tertical pressures is approximatelY true. 

poaed on it due to the tact tbat the anal7sis assumed debris to the crest but 

it .is, at preeent, about 8.5 teet below the. crest. Should lliniDg opeationa 

continue howeTe, it Will eyentuall:y be subjected to the load used in the 
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'• L. Huber 
Crooker National )jank 
<;an Fran.c5 nco, Cu.lii~ornia. 

;;;;J .CT't 

Dear J/:1". Uuber' 

·--~-- Replying to your letter of 1, 1931, relative to 
physical conditions of debris ~lt the Arr;onaut and Kennedy 
nam.s, wo i'till endeavor ~;o reliable in.rorms.tion as to 
the specific l!;r&vi.ty and of' solidification of the 
.m.abria.ls behind both of these dams at an enrly date • 
matt"'r ·nill also be takon up .vith iiiir. R. L. l~gonhofi' oi' tho 
CRlifornia Debris Commission to &:;certain what data ho haa 

,.t ) re&ardint:: the same .rne.ttar. 

\s soon a~ the desired information is obtained it 
will bo forwarded to yourself and the other members the 
committee. 

Ve't"'J truly yours~ 



;e 

Commission 
.Juiluing 

4th and J r;treets 
f1acr&.r:lento, Califo1•nia 

SUHJ cC?: il.ltGt,liAO:r 
:;;tmDY 

Gentlmnent 

10 ru;.ve been requested by & bm .. rd to obt~Zdn 
for them, 11" possible, some in!'ormation on tho oharaotor of the 
I!lll.terial a.t;ainst the above da.m.s, particularly as to 
solidification. 

,e discussed with your Mr. gg;enhoff, informally, tho 
matt~r of acquiring some such ~ormation and would appreciate 
a further diooussion and any sug;gest.ions you may offer us on 
the bost method of obtaining this 5n:formation. 

I~puty in Charge of Drums 



ADDRESS REPLY TO 

DISTRICT ENGINEER 

REFER TO FILE 
No. 

Subject: 

To: 

• • VI/AR DEPARTMENT 
U. S. ENGINEER OFFICE 

CALIFORNIA FRUIT BLDG., 4TH & J STS., 
SACRAMENTO, CALIFORNIA 

1:; 1931. 

.~' . .T'J 1 ~-:NTJt)1,J: t-,fr. Geo. ;v. Ha:w1~1y·, 

·.1n. 0har5:e cf r'l.r;>ns., 

H11cei.pt of your l!':tter of Nin.y 1, 1901 s 

The !<rgonaut Dnrn ;i_s not subject to the jm·:18d:lction of th"" 
De'l:1ris Co:rmn5.ss:i.on, AS it is not connected with rnuJ.ic 

th:i s off:i. c e as on ::i.:ng:i.neer Off'i c E!' hr- s twrer 
~·n~ i'th:\ch plr:tce cl(-'b:r:i.~ such 8.S m:Ul h·tl·iucs, so that thl3y :inter­

fere 'c...;_th the int<:rest.s of mnrie;et5.on or so thB.t they qrc liflble· to 'b~ 
1vn.sl1ed to \\1"her e th ~~~T ~vi 11 off~r int erfF·r en.ce. 

The I•.rgonaut D:?.m iA t?Onsidered satisfe.ctor;r o.s r 
in+:ere::rt:o of trd.s offj c e. 

Very trul~r yours, 

,J. R •. D. HP.thoson 

s tho 

Mejor, Cor;?s of Engineers, U.S.A. 



I'IIEMOPuU\TDUM TO MR. F.J\.NLE'I 

ARGONAU'I' DAM o//478 

Summary of Field Reports 
By 

The da:m vre.s completed in 1916. 

s. A. Hart 
April :30, 1931 

M.CJ.Y -11931 S.~Jt 

Inspection by s. A. Hart May 14, 1930. 

·;~ater surface at spillway lipo 
Some leakage through the structure, minor in quan·i:;i ty. ;~vidence of preyious 
leakage of greater quantity which~ for the most part, has ceased$ probably 
due to silt from the slimes, There is some leakage beneath the toe, 
particularly at the center of the structure. There Yffi.S no opportunity to 

observe the foundation as it is not exposed. Only very minor checking in the 
arch and buttresses. Reported as fair condition. 

Inspected by ···i• H. Holmes, G. ::!:., Goodall and I. M. Helidov May 25, 1930. 

Calls attention that nearly all H.rches show cracks at extrados at abutments. 
Also, several buttresses show diagonal cracks starting from haunches of 
arches and extending into buttresses for about half of' length of the latter. 
L eakage srune as described by Hart in memorandum of May 14, 1931. 

Inspected by Gerald McKinlay March 24 1 1931. 

Cracks as previously noted ;·.rere observed and are not considered serious. 

Office Studies - Studies of stresses in buttresses and in the arches ·together 
with the results of spillway studies are contained on summary sheets attachedo 

There is no geological report on this site. 

S.A.H:BM 
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1IEMORANDUM TO lirR. HAWLEY 

ARGONAUT J.l:ULTIPLE .ARCH DAM =/f478 

Inspected May 25, 1930 
By 

IAessrs. W. H. Holmes, G.E.Goodall & I. Nelid.ov 

v· 

Field observations - At the time of inspection water level was within 1 foot of 

1,:( 
;} 

the top of the arches which is also the top of the dam, no footbridge or parapet wall 

being put on top of arches. 

Nearly all erches show cracks at extrados at abutments. 

Several buttresses show diagonal cracks starting from haunches of arches 

and extending into buttresses for about half of length of the latter. The same 

condition spillway at left end of dam is '{\,described by Mr. s. Hart. 

The d~m has f~r leaks through arches and the soil around central buttresses 

is somewhat softened. 

The accompanying sketch shows typical buttress. 

The quality of' concrete can be determined by tests. 

Attached: Pencil sketch of buttress. 

CC-R.L.E. 
September 4 1 1930 
EM 
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FORM 2 

STATE OF CALIFORNIA 
DEPARTMENT OF PUBLIC WORKS 

DIVISION OF WATER RESOURCES 

Application No. D----~-lf-f$_ ______ Filed ______ -:-_____ _/Lj/-2-/-2-=-1-c-----------------
Applicanc must not fill in the above blanKs 

APPLICATION FOR APPROVAL OF DAM BUlL T PRIOR TO 
AUGUST 14, 1929 

[ 

This application involves in no way the right to appropriate water ] 
To secure the right to appropriate water, application should- be made to this department 
on forms which will be furnished upon request. 

I, ------------~-!----~-!---~~~t&-'----~-~-~-'-------------------------------------of --------------~~~~~-~~------------------------------------------
Name of applicant Post office 

County oL ______ ~9,.Q_~--------------------State oL_Q_@._~-.!~9_!'_~-~~-----------• hereby make application for the approval of the 

---~EQ1l~_g_'t_J4.,1p_l~.& __ Q_Qm,:p~_y_-~-~-----dam, which was com pletecL _____ ~~!§.. __________________ _ 
Name of dam Date 

The owner of the dam is----------~~~!!~-~----~~!~----9~~-l-------------------------------------------------------------
Name of owner 

of------~-~-Q~~-Q~----------------------County of -------------=~9Q_!'_ _________________________ $tate of __________ Q~_!f~-~-~-~----------------
Posc office 

Is the owner a Public Utility? ___ _I~!_ ___________________ _ 
Yes or no 

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

___________________ !_! ___ ~~~~--~~~-~~~~~~~~~!~~=~~-~-~-~:-~!!!~--~~~-~!~-----------·--
--------~~!_!_ ___ ~_~ ___ Sli!!_~_L 3~-~!-~~~~~! ____ !_~-~-~---~!~!?._~_!_~-~--~~--~-~~-!---~~----~~~-~-~~~-! __ 9a.l if • 

The applicant is acting for the owner in the legal capacity oL-----~~J!_~-~~~~-~~~E~------------------------------------
Agenc, Lessee, Trustee, etc. 

Location of Dam 
1. The dam is located on ___________________________________________________________ which is a tributary oL __ ~~~-~-<?._~ ____ Q!_~~~----------------

• • Creek or river • I ~ek or river 11 ]; l(. D• m ______ c~"TB_:.ior __________________________ County and m the ____________ Y4, Sec. ____________ , Tp. ____________________ , R. ____________ , ___________ B, & M. 

Description and Dimentp&Y of Dam 
2. Type of dam ____ _;g:_~-~~-Q~ ___ g_~-~!-~~~---~~-;-~1?-~-~~ 3. Length of crest----------------~~-2-______________________ ft. 

Concrete arch or gravity, earth, rockfill, etc. 

4. Height streambed to spillway crest ____________________ ~ _______ ft. 5. Height foundation to spillway crest-------------~~---------ft. 

6. Freeboard ________________________ ft. 7. Thickness at top _______ !~-~-----------~ 8. Thickness at bottom ___ g~~~L~g~-f~ 
Spillway crest to top 

9. Slope upstream"~---------------------- 10. Slope downstream'~---------------------­
''This information to be supplied for earth or rockfill dams. 

11. Upstream facing* __________________________ _ 
Concrete or rock paving, etc. 

12 .• Amount of material in dam ________________________________ cu. yds. 13. Approximate cost, if available, $--------------------------------

14. 

15. 

16. 

Spill way data __________________________________________________________________________________________________________________________________________________________________ _ 
Type, capacity, etc. 

Water drains from bottom thru 16• iron pipe 
Outlet data----------------------------------------------------------------------------------------------------------------------------------------------------------

Type, capacity, etc. Sea 
Elevation of crest of dam _____ l.36.~bove ___ c~Y..Q.latum. 17. Area of reservoir at spillway leveL _____________ acres 

Approximate elevation to be given 
if uue elevation not available 

18. Capacity of reservoir _______________________ acre feet. 19. Drainage area ________________________ sq. mi. 

Precipitation and Flood Data 
20. Rainfall. If records of rainfall other than those published by the U. S. weather bureau are available, state the location 

and names of the stations and the maximum intensity of rainfall for 1, 12, 24 or 48 hours. (Use extra sheets or 
exhibits if necessary.) 

21. State the estimated maximum rainfall on watershed ____________________________________ inches of rain in ---------------------------------- hours 



22. Flood data. 1± records of flood flow other than those published by the U.S.G.S. are available state: location and 
dates of measurements; maximum flow in cubic feet per second; duration in hours of crest flow and of the flood. 
(Use extra sheets or exhibits if necessary.) 

23. State the maximum depth of water over spillway ____________________________________________________ feet on ______________________________________________ _ 
Date 

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

Historical Data 
25. If any important repairs or alterations have been made on the dam since its construction, describe the repairs and 

state the reason for making them. (Use extra sheets or exhibits if necessary.) 

26. If the dam was enlarged, after construction describe the work that was done. (Use extra sheets or exhibits if necessary.) 

27. Leakage. Give all available data both past and present co~cerning leakage through and around the dam, special atten­
tion being given to the amount through the dam, through the foundation and through the abutments; whether leakage 
is clear or turbid; the effect of depth of water in reservoir on leakage; the effect of temperature; and whether the 
leakage is increasing or decreasing from year to year. (Use addit:ional sheets or eXhibits if necessary.) 

28. Describe in full any weaknesses in the. dam, foundation or abutments, discovered during construction or that have 
developed since. (Use extra sheets or exhibits if necessary.) 

' ~ ' . 

_ General Information 
29. State the purpose of the dam ___ (J$_'2!J?..1)---~fp_c~1-fL_l2j:-__~f~_dL'?.:f~---------------------------------------------------------------------

Divecsion only; storage only; storage and diversion; mining; debris storage, etc. 

30, State the use that is made of wa teL-----------------------------------------------------------------------------------------------------------------------------------
!tl£ton'ge.~andY:Q1'11-~div~municipal, domestic, irrigation, power, mining or recreation 

31. Engineers _______________________________________________________________________________________ ; ----------------------------------------------------------------------------------------
Chief Engineer Resident Engineer 

_______ sM__itf1 ____ ~._&'!J.._~---------------------------------------------------------------------------------------~-------------------------
Consulting Engineer 

32. If the dam was b_uilt under Federal license_ or permit, state what department had jurisdiction ___________________________________________ _ 

---------------------------------------------- ·--------------------------------------------------------------~f.~-::ii#--/11-.:;,-r,..., :. ·r--~-.----------------------

~~d/~- ~l.Li 
. (SIGNED] -------------------------'---'--~-------:::.._~~!_: __________________ _ 

this ____ //f._':l_ _______ day oL __ ~~~~-!!_-~_C __________ l9 -~~ 

CERTIFICATE OF APPROVAL OF I)AM NO. D:___ ______ _ 
This is to certify that the __________________________________________ dam, for which application for approval was 

made on ____________________________________________________ has been examined and said dam is hereby approved as to safety. 

69715 7-29 4M 
CAliFORNIA STATE PRINTING OFFICE 

Witness my hand and the seal of the Depart­
ment of Public W 01'ks of tbe State of California 

this-------------- day of ------------------------------------19--------

State Engineer 
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STATE OF CALIFORNIA 
DEPARTMENT OF PUBLIC WORKS 

DIVISION OF ENGINEERING AND IRRIGATION 

SUPERVISION OF DAMS 
DATA SHEET 

DAM No. __________________ _ 

1. N ame _________ ARGQ.liA.U_T________________________________________________________ 2. Application da ted-------------------------------------------19 ______ _ 

3. Owner ------A~.gona.ut---Mir.ling---C.0-..----------------------------------------------------------------------------------------------------------------------

4. In ________________________ ):4, Sec. ________________ , T . ________ .fi ___ J.Il ,R.. _ll ___ .E .. _, -------------------------------------------------------1\1..., _ _])_.-___ B. & M. 

5 • County ____ Am_ado_r __________________________________________________ _ 6. Stream _N_a_t ___ name_d_._ ____________________________________________ _ 

7. Type of dam _____ l\l.lul:tiple ____ ,A_r_c_h_ ______ c _____________ _ 

8. Crest eleva tion _________________ _Ab_QU_t ______________ l5_0Q __ ft. 9. Crest length-----------------------------------------------208----ft. 

10. Height above streambed ___________________________________ _4Q __ ft. 11. Height above foundation -------------------------------46----ft. 

12. Freeboard ____________________________________________________________ _l __ ft. 13. Facing---------------------------------------------------------------------------

14. Top thickness _____________________________________________ l_! _ _QQ _____ f t. 15. Bottom thickness _______________________________________ l_.Jifi_ft. 

16. Slope, upstream ------------------------------~0-.:.22 ________________ _ 17. Slope, downstream ________________________________________________________ _ 

18. Contents of dam _____________________________________________________ c. Y. 19. Cost, $--------------------------------------------------------------------------

2 0. Reservoir capacity --------------------------------------------------A.F. 21. Drainage area---------------------------------------------~---sq. mi. 

2 2 . Spill way data----------------------------------------------------------------------------------------------~------------------------------------------------------------------------

2 3. Outlet data ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

24. Purpose _____ _Mining ___ D.ahr_is_ __ _s._t.or.ag_e_ ___________________________________________________________________________________________________________ _ 

2 5 . Engineers --J-O-h-n---S--.----Ea-s-t-W-G-0-El-.-----------------------------------------------------------------------------------------------------------------------

2 6. Contractors ---------~-----------------~---------------------"---------------------------------------------------------------------------------~-------------------------------------

2 7. Consultants of State Engineer-------------------------------------------------------------------------------------------------------------------------------------------

2 8. Plans approved by ______________________ c ____________________________________________________________ Sta te Engineer -------------------------------------19-------

2 9. Remarks ___ _E_l_an_s_ ___ aubmi_t.t.ad_. ____ L_e_t_t_er. __ Rah .. ---l7--y---~Sl6-.----------------------------------------------------------

P:l.~ans ____ and ____ c_.on__s__t__r:u_c_t.inn ___ ap.pr_a_v_ed __ h;y: ___ c_ali_f.o:r..ni-a---D-e-b-l!-i-S----C-omm-.-----------------------

3 o. Plans in map file. Nos. ___ l ___ _s_e_t ____ Q_f_ __ hlua ___ pri.n_t_s_ ___ o_n __ .J:~le_.._ _____________________________________________________ _ 

3 1. Photos in photo file. Nos·-------------------------~---------------------------------------------------------------------------------------------------------------
' 

3 2. Information compiled to (dates) ---.:.Z/-l2/-2.ELDC-------------------------------------------------------------------------------------------------
:59906 6-28 1500 

{CALIFORNIA STATE PRINTING OF@ 



STATE OF CALIFORNIA 
DEPARTMENT OF PUBLIC WORKS 

DIVISION OF ENGINEERING AND IRRIGATION 

SUPERVISION OF DAMS 
DAM No. _______________________ _ 

Name ____ .ARG_QN,AIIT_ _____________________________________________________________________________________________________________________________________________________________ DAM 

Owner _____ l\.r-gon-S.U-t---Mi-n-i-n-g---.C-G-.-----------------------------------------------------------------------------------------------------------------------------------

DATE 

Feb. 11, 1916 

Feb. 12, 1916 

Feb. 14, 1916 

Feb. 17' 1916 

RECORD OF INSPECTION OF PLANS AND CONSTRUCTION 

P. M. 

L.H. 
u.s. 
P. M.. 

N. s . 

BY WHOM 

Norboe 

REMARKS 

--+---------------------------------------

Letter to Debris Commission in regard to 
permit to build dam. 

Rand, Iviaj or 
Engineers 

Norboe 

Kelsey 

Letter stating no permit had been given. 

Letter to Argonaut Mining Co. requesting 
copy of plans and specifications. 

Letter stating construction about to be 
started on Eastwood multiple arch dam. P1a 
and specifications were being submitted. 

June 18, 1928 D. S. Cleavinger This dam was constructed during 1917 under 
the supervision of the California Debris 
Commission. See data filed under Californi 
Debris Coramission Dams. 

Construction started------------------------------------------------------19 ________ Dam completed ______________________________________________________ l9 --------

Final approval by-------------------------------------------------------------------------------State Engineer ---------------------------------------------19--------

LCALIFORNIA STATE PRINTING OFFICE! 
7/1?/28 DC 59908 6-28 1M 



ARGONAUT MINING COI\ta. Af'.., 

JACKSON. CALIFORNIA. l 7 
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ALL COMMUNICATIONS SHOULD BE ADORE' 'Tr iE CALIFORNIA DEBRIS COMMISSION" OR IJffi-B.AE/~AE 

IN RI!PLY Pl.. EASE 

REFER TO FIL.E 

No •.•...• 4QQ_i} _______ . 

E DISTRICT ENGINEER OFFICER" AT THE ADL ·• '· 

WAR DEPARTMENT. 

3RD SAN FRANCISCO DISTRICT ENGINEER OFFICE, UNITED STATES ARMY. 

AND 

CALIFORNIA DEBRIS CoMMISSION. 

ROOM 405 CUSTOM HOUSE, BATTERY STREET AT WASHINGTON AND JACKSON, 

SAN FRANCISCO. CALIFORNIA. 

Februar,y 12, 1916. 

Mr. Paul M. Norboe, Asst. State Engineer, 
Department of Engineering, 

Dear Sir:-

State of California, 
Sacramento, Cal • 

Having reference to your letter of Feb. 11, 1916, requesting 
information as to whether the .Argonaut Mine near Jackson, lumdor County, 
Cal., has been given a permit to construct a debris impounding dam, you 
are hereby advised that this office has no record of a:n:y Argonaut Mine 
to which a permit was granted. You mi@lt possibly have reference to 
..P.cq_ueduct Mine (no.v Ludekens), which is at .?ine Grove, about 9 miles above 
Jacl::son. License for this mine was is sued December 28, 191.5. 

Respectfully,* 
.G. 

~~~ ~~--
Major , Corps of Engineers--:-----

Secretary. 
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