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Ql Department of Toxic Substances Control

Maziar Movassaghi
Acting Director
Linda 8. Adams 8800 Cal Center Drive Arold Schwarzenegger

Secretary for ) ’ Governor
Environmental Protection Sacramento, California 95826- 3200 A t

September 30, 2010

Mr. Mike Israel

Amador County Public V\/orks
810 Court Street

Jackson, California 95652

Ms. Marilyn Van Horn
4193 King Author Court
Palo Alto, California 94306-3826 ‘

ARGONAUT MINE TAILINGS DAM, JACKSON, CALIFORNIA
Dear Mr. israel and Ms. Van Horn:

The California Department of Toxic Substances Control (DTSC) has been the regulatory
agency for the environmental investigation and cleanup of the Argonaut Mine tailings. DTSC
has observed the Argonaut mine tailings dam during the last four years of our investigation.
At this date, only sampling activities have taken place on the site, no change in drainage of
rainwater has occurred. My observations of the current condition of the dam have caused
me concern. The integrity of the dam was brought up during Jackson City’s site visit with
their consultants and DTSC on the proposed Sutter Street Extension that would be located
in close proximity to the dam. The apparent disrepair of the dam is of great concern to
DTSC. ' :

Assessment of the condition of the dam is not within DTSC’s jurisdiction. | contacted the
California Department of Water.Resources (DWR) which oversees dams within the state.
[ spoke with Larry Ford at DWR about the Argonaut Dam. Mr. Ford was able to give me a
timeline of DWRs action concerning the Argonaut Mine.

e 1917 - Argonaut Mine NO. 478 (OJ) was constructed sometime around
1917.

s 1929 - An application for a prior dam construction was filed with the Division

e 1932 - A certificate of approval for the dam was issued.

e 1933 - A Legislative Act amended the Division’s responsibilities from dams
impounding 10 acre-feet to those impounding 15 acre feet, which excluded
Argonaut Dam.

e 1937 - Argonaut Dam was mspected to confirm that there had been no
changes
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Mr. Mike Israel

Ms. Marilyn Van Horn
September 30, 2010
Page 2

e 1975- Argonaut Dam was inspected to confirm that there had been no
- changes

Mr. Ford explained that Dams that impound less than 15 acre feet of water are the
responsibility of the County in which the dam is located. Amador County should have
received a letter from DWR around 1933 when the dam left DWRs jurisdiction and became
the responsibility of Amador County.

%

The Argonaut Dam is listed as being 46 feet in height. It was built to contain the tailings and
debris from the Argonaut Mine activities from entering Jackson Creek. At the last site visit in
2009, the material behind the dam was within four feet of the top of the dam. During heavy
rains, water circumvents the dam to the south and also pours over the top of the dam

(I have enclosed a picture of this happening). DTSC took soil samples from behind the dam
to analyze for arsenic contamination. These borings were up to a depth of 35.5 feet below
ground surface (bgs). The soil borings indicate that at a depth of 34 feet bgs the tailings
were wet which increases the ability of the tailings to flow. The dam is located in a steep
ravine/creek bed which ends near Highway 49 and across from the commercial area of the
city of Jackson. There is a potential for the dam to fail and tailings to move down gradient
along the creek bed or Sutter Road to Highway 49.

Attached are pictures of the condition of the dam and what happens during heavy rain
events. :

This letter is to inform both the land owner and the Amador County Public Works
Department of the observed condition and possible consequences of a failure of the
Argonaut Dam. It may be prudent for responsible entities to assess the need to take
preventative measures associated with the candit fon of the dam.

Attached are pictures of the Argonaut Mine Dam.

If you would have any QUestions, please contact me at (916) 255-3747.

Engineering Geologist
Brownfields and Environmental Restoration Program

Attaohments

ce: See next page.
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cc:  Mr. Larry Ford
Department of Water Resources
1416 9th Street
Sacramento, California 95814

Mr. Mike Daly

City Manager

Jackson City Hall

33 Broadway

Jackson, California 95642

Mr. Ken Foley

Attorney at Law

116 Court Street ‘

San Andreas, California 95249-1269
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‘Section of Fac:e of Argonaut Mme Dam

Close-up of biéckbr bushes growing in cracks in dam.



Rain water runoff flowing over the top of Argonaut Mine, April 4, 2006.



Ms. Cynthia K. Holt, P.E., Senior Project Engineer
Transportation Services

T.Y. Lin International

10365 Old Placeville Road, Suite 200
Sacramento, California 95827

Subject: Argonaut Dam, No. 478 (Out of Jurisdiction)
Dear Ms. Holt,

This is a response to your May 30, 2003 inquiry pertaining to the jurisdictional
status of Argonaut Dam.

The Argonaut Dam, No. 478, was removed from the State jurisdiction for safety
on May 30, 1933. The dam became non-jurisdictional because inspection found that
the reservoir storage capacity was less than 15 acre-feet due to the mine tailings
deposits.

If you have any questions, please contact Regional Engineer Richard Baines at
(916) 227-4622 or Office Engineer Chuck Wong at (916) 227-4601.

Sincerely,

Original signed by
David A. Gutierrez

David A. Gutierrez, Acting Chief
Division of Safety of Dams
(916) 227-4660

CBWong:tg
Argonaut Mine.wpd
Spell Checked 6/6/03

SURNAME &5 ig/ A wmé B g e

DWR 540 (Rev. 1/86)




session of the State

{heve was a&@kﬁed at the recent
Legislature and approved by the UGovernor an amendment (Chapter
808, Statubes of 1633) to Section 2 of +the Ach Governing the
Supervision of Dams (Chapter 766, Statutes of 1929) as follows:

"The word !dem' whenzver used in this act shall me
barrivr, whether hercotolcre or hereafltsr corstruectsd, btogether
with epourtenant worws, if any, acrosg a stream channel, water
course or natursl drainare area, which Jdoes or may impound or
divert water, whiclh is or will Ve either twea“y«fiv& feet or
more in height from natural streambed to crest of spillway, or
which has or will have an impounding capsciby of £ifty acre feet
or mores; provided Thowever, thatb any ¢ such barrier wnich is or
will e not in excess of six feet in heig

capacity, or which has or will have a storage capacity not in
excess of fifteen acre foet, rogardless of heig% c, shall not be
considered a dam within the meaning of this act; and provided
further, that no obstruction in a cansl used to ralse or lower
wabter therein or divert water therefrom shall be con ‘16 red a
dam within the meaning of this act."

In accordance with the terms of t?
the informetion of record in this office
ger have jurisdictlon over the above dam after the effective
date of this amendment (Auvgust 21, 1933). fny orders
previously iusued will, on that date, be of no furthe

Aot as amended and
department will no

S .

r effect and

thereafter no action concerning this dem will be taken by the State

Fngineer nor be required of yon by the State Engineer unless the
dem is altered or operated in such a manuer as again bring 1t
undor Jurisdicblon within the torms of the Act as amended.

Very truly wyours,

ce=Debris Commission

an any artificial

1t, repardless of storage

or aoprova?o
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MEMORANDUM TO MR. HAWLEY -

ARGONAUT DAIF =478 , .

Inspected Febrw ry 6, 1933
Report written February 16, 1833
By
Ge Fo Engle

This was my Tirst inspection of the dam and wes made without having
read any of the reports of former inspections by representatives of this department,
or in any other manner being familiar with the physical condition of the dam,

Water was flowing over one of the two spillway enbrance channels to a
depth of 3 inches, the second channel being closed by flashboards.

An examination of the downstresm face of the dam disclosed crown cracks
in most of the arches and cracks about 1 ft. parallel to the springing line of
the extrados. It is signifieient that these latber occur for the most part
near snd parallel to the spring line on the right end of the arches (looking upstrean
The general condition and location of both ecrown and "spring line" cracks is shown or
the attsched sketch in perspective, plan and elevetilon,

Both crown and "spring line" cracks begin st the crest of dam and extend
dowuward for vertieal distances which are more or less indeterninate since the
eracks seem to be open & maximum at the crest and graduwally play out as hair cracks
or terminate at a construction joint or joint between successive concrete pours.
They are usually treceable for a distance of 10 fest or more,

Tumbering the erches from right to left looking upstream I found in

Aprch 2 = Crown crack and "spring line" cracks =t both ends of arch.
i 1 1 1

pLI‘Ch ‘-'h:S - i 1" " 1 " 1 i1 it
Areh #4 - A skewing crovm crack.
Arch #5 -~ A partial crown crack.

Arch #6 - A "spring line" crack on the right from crest about 10 feet down,
and a crown crack.

Arch 7 = "Spring line" crack on right.

Arch /8 ~ Crown crack.

Areh 979 - Slight "spring line" ecrack at right end. This arch leaks more
than eny of the others, the face belng unifornmly wet,

Areh 10 - Crown erack top to botboms A typical diagonal bubitress crack
is found in buttress between arches 9 and 10.

Arch 11 - "spring line" crack on right end from crest to 15-20% down,

Arch 12 - "Spring line" eraclk on right and crown crack.

Hed T known, &s I subseguently found ouh upon return to the office, that
¥ el F4

these cracks apparently reoresent new developments since prior inspection, I should
have measured and diagramed them more closely and attempbed to photograph them
cerefully., This I will do the next time I &m in the wvicinity of the dam,

If these cracks did not exist at time of fowrwmer inspections (roughlya year

ago) then something hes happened to the structure since then. The recent earthaquake
disturbance centering in Hevada (approximately 2 months ago) mey heve influenced the
present condition. There is also 2 possibility of local earth movement due to

L
Flisd by £, W,
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MEMORANDUM TO MR. HAWLEY

ARGONAUT DAM 478

Inspected May 26, 18933
Report written Juns 5, 1933
By
Ge Fe g%gi@
Accompanied by Mr. Drew, I made a survey of the reservoir eres and obtained
a2 silt profile at the dam.

The water stored above the surface of the silt deposit, which partially

fills the reservoir, is found to be less than 15 acre feet, Considering only this

free storage, the dam will not remsin in jurisdietion under the provisions of the

ponding smendment bto the presents law, if and when it becomes effective.

GFE:BM
{June 5, 1933)
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Form D-53
BRIIS 1832 BM
CALIFORNIA BPATE ERINTING OPRIcE : 3 N ‘
. ‘ | BTATE OF CALIFORNIA
b TMENT OF PUBLIC WORES
 DNVISION OF WATER RESOURCES

INSPECTION OF DAM

Maume of dam Argonavk Dam No 478
Type of dam_.. Multiple areh Type of spillway Overflow channel -
Water is 0ol feer 2DOTE pillway crest an ol feer. below dam crest.
sbove, below above, below

Contacts made b

Detail in question tudy of orseclks in arches .
Action taken HOTe DOCOSSBIN e

Remarks®
The inspection was priwarily for thée purpose of studving the eracks dis sed

by e, Enele in his memorandum of FPebruary 16, 1933, Previous memorands bhad bub
_esgnellv mentioned erscks and it was throurht thers mirht be sonme rew develonments
Careful study lesds to the corclusion that the orocks sre not of recernt Tormabion, as
indiested by the devosits of lime on the dewnstream ©n g ¢

the edges and visible surfaces at the oracks have the appearance of weatbheri

for s considerable veried o tine.

ca ot the oraels and r faet th

The downstream view of the eragks at the left end of arches 1-2 and 23 counting

from the left end of the dsm is shown in phobtos #1 and #2, Areh 2-% is the onlv one
which shows & similer crack at the right end. TFhobo #3, at the top of bubtiress #

shows the tvpicsl sypsarance of the erseks abt the top of the srch, Thess erscks can

be traced for & distance of only 12 or 15 feet dowmward from the top of the dan

Ag thev do not conflorm with the usual stress scobion in an arch, the most leziesnl

explanation that ocours to the writer is that thev ars caused v temperabure sebion,

The axis of the dam runs pearlv north and south and the loft end of the arehes nsar the
is emposed nore directly and for a grester Jlengbh of Lime to the direet ravs of the sun
than any other part of the dam, This causes a much greater range of temperabure in this

region which may be the reason for the cracking.

As disousgsed in memo of May 25, 1930, there is a typical erack in most of the

the part upstream and upward for the dowmstream portion.

The strubt exbending through the six higher bays (5 Yo 10, incle) shows good
continnity without cracking exeept at I

cle
he Two euds, where it has pulled away from its
anchorage at The bubbtresses, leaving a erack of 1/4% in width.

£y &

Date 5/&}/33 Note any change in conditions since Date of inspectio 2 2{’7; 53

lasy inspection such as: sespage; ero-
sion; deterieration of materials; coachsy

s
method of operation; nse of Asshbeards; Date of report 2 3%%33
eees Photos taken? Yesfg] No[

ce for

Sheet L _of L __ Sheets

higher bubtresses, bub this typleal orack sterts at the springing line at about 1/4 the

height of the bubtross instead of 1/2 as shown in the skebeh accompanying the memorsndum
2/25/530, 1n buttress 7, however, there is & second erack sbtarting at about .4 the heigh
of the spring line and extending below The present pground line. The maximum width about
the mid lengbh of the erack is 1/16", The apparent movement of the buttress is downwerd

AL the left end there 1s a slight displacement downward and upstream of the strut
with respeet to the bubtress. Fholo #4 shows the condibion at the 1left end of the strub,

Typed by Bl Inspection by.. WehoPerking & G.F.Engle



Photo #1,

Crack at left end of arch 1l=2,

oEe

&GF

P

1933 by W.A

23,




b [LS.Fiaé;b
€  C of Arch

\ - »
L tg s &
. Nvtee
i /
Photo #3. Crack at top of bubtress Photo #4. Crack at left end of
F which is typical of the eracked strut between buttresses.

condition of the left end of the arches,

Argonaut Dam 478
Inspected Feb, 23, 1933 by W,A.P, & G,FeEe
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MEMORANDUM TO MR, HAWIEY

ARGONAUT DAN 478

Inspected July 135, 1932

By
Seh PR %ﬁ-?’%

I inspected the above structure in eompany with Mr. ﬁ@é@iﬁgﬁ? on the above
date and find that the water swrfece is within approximately 1 foob of the erest of
the dam and that flashboards are being used in the 3@3113;?*&% The enbrance to the
a@i?&.l’ifz’a‘vg has been cleansd oube : :

In attempting 6 locate the muick in the reservoir with e stick, I find that
apparently there is some densiby of the same approxiretely 6 feet below the surface.
This is not definite as it is impossible to debermine the m:smi: gt which *t?tzz:z maberial

begins to thicken ups.

There %}?@&F%m to be & slight increase in leakage from the tos of one of the
arches. I belisve thet it is advisable for Mr. "s?;nglﬁs to make & mors thorough inspsetio:
of this feature then it wes possible for me to do. It may be advisable to request the
owger to drain this particuler arch in order that we mey observe the location of the

- leekege, From sppearsnces I would say that it was issuing frem under the sgz*esi*; e gba‘éﬁly
in the blocky material which constitutes '%;%1@ foundation,

SAH:BY




gtate of Celifornis
Department of Public Works
DIVISION OF WATER BESUURCES

Form 41

Cert. No.  Hil

Resurie of Investigations Lesding toAonrove

Dem No. 7

-~ 1937 B KR
FiEe)

GENERAL DATA

Name of Dam A¥zons owner Lyeor Yining Company
Type Wultiple Avch Date Complete 1916
Legal Height 46 Reservoir Capacity swmsi1 Drainage ATes MR

acre~-feed

square miles

APPLICATIONS

For Approval : : Construction: : :
Recsived H H 2 : :
LPpproved : : : : 3

Work Completed i : % 5 B
Estimated Cost @ Fee Paid Final Cost Ixtra Fee Pd.

APPLICLNTS DLT4 SUBMITTED
Maps and Plans Vas Consultants Reporis P

Capacity Curve of Rescrvoir Geological Reporis

R iy e

S e

Final Construection Drawings Record of CGauge Heights

o v 0

e o s

Foundation Record R

Grouting Record

i o W

Concrete Tests Map of Location Points &

Other Data

g s

Bench Marks

s o <o e

COOPERATING ACGENCIES
Water Rights. C(learance Received Tnnecessary

Re R. Com. notified of mpproval of Plans

Us 8. Forest Servico. Clearance Received

Federal Power Cormmission. Clearance Received i
Californis Debris Commission. Clearance Received {wee letier D-Ye3l)
Other Federsl Agencies
OFFICTE ANALYSIS
Stress Analysis satilsfactory 1 Summary Attsched
Made by__D. W. ¥orr C. Monoghen and D. ©.
Spillway Analysis SavisTactory Surmary Attached

Made by 1., %

18 i B 5

FIELD IJEh&TIMMTION
Geological Investhigations satisfactory Wat

HY STLTE

Necetenyry

Made by

Eugineering Investigations swi¢>¢1eiorv

Made by ie1ldoy H. Holmes . G. E. Goodsll & Hert
Other Field Investigstions
REMARKS
“Filled out by Date 3-2L-31 Form to be used 18z O.Ks £OT ap




STATE OF CALIFORNIA

DEPARTMENT OF

DIVISION OF WATER RESOURCES

//%69
SAH

Dem No. 478 ‘
SHEET [0 [SHEENS

m4

AEDT T 0
PUBLIC WORKS

MULTIPLE ARCH OR FLAT DECK DAM

ANALYSIS

BuTTRESS :
Name of dam __ A R NAUT ‘ Type __ MULTIPLE AR CH
Weight of concrete per cu. ft. 144 :
Length of crest overall 359,/ : R%‘éi 1264,
UNIT WT oF PEBR 7% EAR.C.F7 9, B, Fy, + i .5’
BUTTRESS DETAILS : ; ) o
Ctr. to ctr. buttresses 3_2., RS

Percentage horiz. steel ggggz@] s ﬁ !ggm Pcﬁmﬂ

Percentage vert. steel _

SILAB OR ARCH DETATLS

Central angle /0o °

J Y
o

say |

Radius to extrados 2o 24

i A \,.«9%,

Percentage of horlz. steel

Sketch of maximum section

Rep. prveC s SHEET #7 of ppy (ET.

*% 46 ee 84 we se ‘ae
.
....x*j....m»

SEA LevEL PAaTumM

4 LijVEAR. PISTE..
METHOD OF ANALYSIS

oE VELT “’*ﬁ:’*f&& TLEFES,
WA VIED 1IN STE B COMPIIATIINS.

RECIAN GLLAL. BAN vf [T ELr

Dagers 7o Frev 1364 [(qe#cr )

Steel stresses in

Concrete stresses in buttress Stability . buttress
Elev,of:Vertical Nor-:Prineipal Stress: Max : Slid-: Over-: Horiz. : Vert.
section: mal stress :Up- : Down : shear: ‘ing : turn.: steel : steel
consid-: Up~ : Down-:stream: stream :down- : factorzfactor: :
ered istream:stream:f min.: f max. #sstream: 3 : :
Nolrbmsidzo 4 127 & 90 ;413 | n3 | S ;% ;3L . — 1 —
Debris 1320 3 VSS 2 29 ¢ =11 gg’Q : 1% e A :3"é s 3
: : : : : : i p :
£11 otresses in 1bs. per sqg. inch. Compressive stresses indicated by plus (+)
: . Slab Stresses ) .
Elev. of:Stress :Stress < Bond : Shear RENARKS: /NIPECTIONS . WHHoLHES pE propali-
sect?on tin conc.:in steelistress: stress INELIpoY = 572830, — NEAPLY ALl APCYED LYY (RACKS
consid. fe fg W v AT EXTRALIT AT ABUIMENTT, SEVERAL BYTIp EWES ymow

-
.
.
Se
.
»
-
.
»
.
»
..
-
-
.
.
.
-
e
..
3
»

TR sa s6 o0 b s fer
v bi Wy e 30 we ps wéfee
s ve s ss av s e b les
Jos o0 b on ws ee se sr]or ve us

Computed by /[, Wi g,ggﬁ;;w J-2.2.-193K.

,/!/ C: "7 / Dobrns i éf?s’f;f

PIAGONAL CEALKS CTARTING EROM MAUNEHES OF ARLYES

AND EXTENDING /NTo B! BT m Aprr MALE 0F LENG
LEAMS 'm L AR, {4:&3' SPETENED S01b AT EVITEFIIES
.‘1 HARF ~5 -] 4d [ T- 30 LEAKA‘;{,E THE LV THE LAM

FALE « SPILLIWAY *’»‘fﬁA TR MWUTH G RIWTH.

RECOMME NDATIORS: To BE AP FEVED ; AS THE
CTREMEY ARE COMIEENED,
NUTE CRALYS I N BVT IRESIEY.

y Q eoLogY dquoy Svace e
(2 #’é “

Checked by /%/ ;7099,5/4 F/¢-3 /1951

LN -l 3




/ LA
STATE OF CALIFORNIA

DEPARTMENT OF PUBLIC WORKS FER 24 1m29 S AH
DIVISION OF WATER RESOURCES L

Dam No.__ 475

ARCH DAM ANALYSIS

Name of Dam /Z,;’;{f ClEALT Type of Dam /&7&5;\ IRl e
Height foundation to dam crest  4¢ ' : Lley. j3ca Ml 7 Fleet Cabks fpaced
Elevation Crest of Dam ;3@.«33. : A oy
Water surface elev. used - ) :
: for analysis 1564 3
Length of Crest 247 K
Crest Thickness Lo’ :
Base thickness [ Ll P
Upstream radius at crest 084 : iy
Upstream radius at base 20559 :
Central angle at crest jcee :
Central angle at base ire* :

Reinforeing steel &y sheyy iy the segveli s
Contraction joints Nt :

Contraction joints grouted I

Debris storage to elev. [3{4- : F » e

Reference Draw1ngs No. ~%2-%-4 Date N o Skebeh of Ma% Seatibn
e it —J—gi ) M S i

o ¥ P i o Tk
Method of Anmalysis - é/f“”’z* Fay e é}"}’%f‘ff -*’fﬁ‘f cend Ie, A A L S
{4;3’?’ e ‘155 ‘ Steel © w J b é‘f*i?' s For 1hie SHeed fagsde ooy 7o

7he c,‘/f‘ laclaloeors Aor The Stiwcies bn Phe Slecd fooe becyr oo

Maximum Arch Stresses : Concrete : Steel : Elev.
Extrados : - : i : #
Crown Intrados : ggg:%g F : ‘; i
Extrados : - g : : I35
Awutment  Intrados : + 7L : : KEY:;
Shear : 7.1 : : : I
Maximum Cantilever Stresses K : : i
Extrados B : :
Intrados : : :

NOTE: All stresses in 1bs. per sq. in. and compression unless precedear by minus
sign indicating tension. :

Remarks: </y 2/ o2 170 G LS By
t”f g
¥ P
tkf% s {" ,fl
§ '4}' 2
?"‘-’gs 3 [ - § fa; o s
Computed by [/ /- 197: Checked by ,é;\fg 2ol 193 .




Form 40
STATE OF CALIFORNIA e 107 S A H
DEPARTMENT OF PUBLIC WORKS i < Gl
DIVISION OF WATER RESOURCES
ANALYSIS OF SPILLWAY
Name of Dam ﬁ.’”"”?{j?}‘}ww{?{ Type Mgging/ﬁ /C//?é}]
Flooded Area Spillway Crest Acres: Sketeh of Spillway
Drainage Area 2, fS'Sq.Ml ot i .
- [ T sl &
. .. T §‘““11
Res. Capacity to Spillway Ae Fui gi .
' : 125
Res. Capacity above Spillway AJF.t
Minimum Allowable Freeboard Feetb:
Mexirum Detention Available AF.:
Spillway Discharging Formula Q:},:«i\.ﬁ?i. ,~g‘%;
|l -
Authority for coefficient :
.
3
Maximum Discharge to0 Elevation H ‘
I ;;ﬁgt‘ is_ 34 c.f.s: Elevations _ Datum
— : Llev. o (,Dcznff = /,jf)‘s.} e

HYDROGRAPHIC DATA

3 ~1/100 Year : 1/100Q_Year
H Total Per Sq. Mio ¢ Total : Per Sq. Mi..
. . o c e ] o )
Mean Daily Run-off : 5 1 92 3 1= /3 é‘
Peak run-off , 29 : '462' : 28 ,f””{z’ )
Hydrograph of Inflow mede: 7—%’{43' 7 .t %}1‘9 W,’(,,,m ,
Curve of Spillway Disch=t. , H
charge : /)\/‘ H /v(‘} e
Detention Curve 3 i 3 -
Water Elevation Curve & " : "
’ ‘ s g

*'_CONCLUSIONS OR RECOMENDED ALTERATTONS

Does the Spillway have Sufficient Capacity 1/100 /¢ ¢

Elevation of Highest Water....,...... cevve.s 1/100 (‘:'r‘é‘S/T g
Peak DisChaTg6e ueeuunsnn. T ¥4 e L i 2 5

Flosd 7 Josws,

LA A I R I AR I TN S S L N A N N N RN RN R RN N

-e

Caloulated by L /. M - §-2£-1930, Checked by_D.C.
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MEMORANDUM TO MR. HAWLEY

\ ON
o JURISTICTION ¢ A
{ #){‘;’{"L S Y r:w’:;f"f NO. L_{ "’*‘x g . %"\9{5’7
‘ \\\\%"‘
By !
E. K. Rabitte
Date 7 = o& ™ 32
Height (original streambed on downstreem side to spillway crest) g feet

. d’t’”‘”"“ “'L’E’U e N T

Present Storage Capacity (water above debris) .

: :
Depth of water above debris . « ¢« o ¢ v 4 ¢ o 4 o+ o o « o o ¢ » 5\/}? feet

Character of debris 1t gz é%‘“ R t’!\i}f‘“ ~ ! SR i‘}‘“ .
Stream - e L,,a.ﬁ;_,%wé«mm...ﬁ
" Mean Daily (1-100) F1ood FLOW 4 & 4 o s o o o o o o o o o o o o o 5 c.f.s.
Peak (1"100) Flood‘F].OW' @€ 9 e ® 8 & o o & 8 @ 6 * e ©o & & ° o+ s = z’j Cofcso
Character of country immediately‘ below dem 20U %f{}m{jﬁa ’ml\»éww‘ A{J(K;f&m{n
Ay kd ot

e a4 R £

Inspected by: A ot Lo mw*’f:C i € ’/ ‘Cx‘*"""é"@w 5. Lald g

Based on Mr, Robert Reed!'s memorandum on “Suggestec(rules for determine
ing whether or not a given structure is a dam within the meaning of Chapter 766,
Statutes of 1929" dated January 29, 1932, and aléo upon the discussion at the
meeting held on Feﬁruary 23, 1932, at which were present Messrs, Burroughs,
Holsinger, Reed, Hawley, Ha;rt and Rabitte, it is the writer's opinion that the

above structure

3

) 2 dam within the meaning of Chapter 766, Statutes of 1929,

‘ s ! ) £ L7
Reasons for epinion: fAua-ie ot PO e ;’/fl L c/u«{,w;é‘wt y.e

i

—f ol A 4 -7 s /
/m&"puv{,,ﬁ (/w-,.\,,‘,@ ey “““{ f\{,&mjf Céwm{g«;;‘m‘! aj‘;"/‘{»‘(«ﬁ:‘*} . ﬁ%{ ,r“?‘a«"kg;‘(,.ff( {i f“lfa’;i{i ’;:zf”f{(( {,L/{/: x/; o
y N |
L e o ¥ e ﬁg A b3 } - i
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Concurred im by: Approved bys

FEB 27 1922 Q A H.
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AT HULTIPLE ARCH DaM 5I7BS
Cheater Marlisve
July 24, 1931
ARGONAUT DAM #478
ALrgonaut dawm vegts upon & hard dense disbasic rook of good

h, massive, and falrly resistant o the zsetion of

o

percolating water. For the type end helght of dem the footings appear

to be resting upon satisfactory msiterial.
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£
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Keanedy nm 477
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In complinnce »ith hre Hyntils rouest of Zay 20
tagtys have been gade on soaclas of 3ining Jobris frow the
wennady and argonant e <Joich sors deliversd te tha labops.
bory Wy Yr. Soodnll of thoe Diviaion of Unter Roescavcasz,

The folloring teats wers ande on seaslas and o oo
mptte gamole fron ech of the dnme wag turned over fo e,
Tichthardt for chemionl analysis of zoluble amtters

1. Helature Joantent

2. Volume Jeight Ratle

%. Helght per Cubie Foot

i, 3leve ssalyols

He Fvecilic gravity of Dry interinl
B+ Iateral ‘ressure

The oercent of witar radxrted Le Ty wolght and i
bagad on the dry welshd of material.

The volume veight ratio and the weight ser cuble Toot
tests are for the seni lioudd and Llastic atate of the samples
2% vrocelvede The remualts of these tests are 28 (ollowxsy

Tasts on ansles ag Hecelvod

e dntepr #atio dide Pl lla,

o

1.48 GPe
1.58 486

1449 93.0
1.63 1017
1.67 1042

§7B=1
4782

Y77=3
Ly7=u
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Grading annlysle ond soecific gravity tests verc made
an & gosonslie sample fros ench of the dams. The aoparent
zsvecific gravity shoen is of course for dry mbterial.

Tonte on Average Snmples

grading analysisg

Tetal Percent Mmsel
i eve Sunple #4786  3amole & i
326 wesh {2 558
250 T4.8
100 £0.8
80 8246
50 BT «&
iy} GOult
30 93 ol
20 g7 .8
10 99.8
3 100.00
Saxple Noe Specific Gravity
478 2.63
Uiy 2.70

, fhe lateral ureesure tegts were mzade in a 6" gylindrienl
mold 6% high which in cut or split to allow expansiom. e mold
ie reinforcad nlong the vertiical wull on ench side of the ocening
with angle irong which are {itted to conform with the cylindrical
sidess Sultobls bearirg blocks are attached to these angle iron
fittings and a hydmulic jack equipped with s gauge and fitted in
a frome sttaches o the bearing blocks holding the mold cloaasd
and neasaring the expanding oressure. Load is applied to the
mterial in the mold throvgh & siston from o feoeting mechine and
mauge readings taken st wvarious sressures.

The samples of su’ varied from almost a memi liguid
to o olastic state. It wag necessary, therefors, that a water.
tight expending container be used for holding the mterial »ith-
in the molds & contalner consisting of a rubber tube held w»ith
steel plates top and bottom wnoe uged for this wurbase.
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The squiloment was first callbrated by obtaining the
:rrpamﬁ'as for water and then the warious samples of Jebris,
rith the exception of U477 &, were tested in the same manner.
Ingufficient mterial of sample 477 C was awallable for test
and, even after mnteriasl from 477 A wns reduced to the water
eontent of sample 477 ¢, there sas not enough material to umke
the teet using the rubber container. an attempt mas mnde to
run the test on the limited amount of material aweilable Wy
placing a rubber gasket between the mterial and the oleton.
™e mad, however, under uressure went past the rubber and escaped.
4 few rendings were obtained in this unsatisfactory manner which
rere gomewnat higher than those for wmater. The rubter gaskets
mghed into the cracke betraan the piston and the oylinder =all
and this may account for the incressed lateral wrossures obtained.

sltho not recuested by the Division of Water Resources,
additional tests were made on malerial fron the Kennedy Dam 3477
#ith leasar amount of water than contained in the mnanles ag re-
noived in order to determine what condition or stnte of this
mterial would be necessary Yo obiain a considferable reduction
in lateral Sressulres.

Une test was w2de on wsterial coataining 200 of water
and snother with 300 of w»ater. The sample with 200 of water
aid not contain sufficient molisturs %o be called danp and was
very crumbly and mealy. The gample with 308 of water was
neistened sufficlently so that 1t would pack frirly »ell in the
hand, but would not stick to the hands or leave them moist.

Both of thece samoles were run in the mold rithout the
rubber gaskete and wers conmcted before testing #»ith 2 total
lond of FO00 pounds or Fl¥ sounds per square inche.

The lateral jressures in sounde ner inch of height
nnd percent of that obtained with water are as follows;



6-19=71

IATARAL PHESTIHE

Tertioal Toad Pounds ser Inch of Helrsht
478.1 4782 477-A L77-C Y 477

Total Ibs. per 83.1% 68.5% 92.2% R2.86 208 304,
Lbs. 50. In. dnter dater fiater Hater Fatar #ntaer Hater ~

400 14 85 75 40 40

€90 21 199 100 100 10K 100

&00 o8 120 115 120 115 125 ‘

1000 ki 135 145 140 140 P00 GG

1200 o 150 150 155 150 g0

1400 50 170 165 165 165 93 105
15 h3 205

1500 57 185 175 180 175 40 145
1800 £l 205 150 190 202 g0 148
2000 71 230 215 205 2:6 oK% 120 145
2200 78 240 225 230 240 20 145
2400 &5 270 250 255 ar5 120 145
2500 89 125

2600 g2 280 280 270 290 175 1%
2800 98 300 290 295 300 140 160
2000 106 225 3 305 120 290 145 160
2500 124 525 3{5}2 ??G 380 155 160
Booo 1 0 o 120 55 170 180
4500 158 500 4L5 470 500 185 180
5000 177 560 520 575 550 200 21%
5500 194 615 570 560 620 230 215
G0 212 680 620 610 680 0 230

nizht Sole. Tested 7.947 3569 Zey2H EES A 2ol 2,734 2.80%
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Lo TesAL PHSscURY

vertionl

Load Percent of Hydrostatic
478-1 478-2 L7 7=A 4713 %71 577
Ibe. der  835.1% £8 5% 9% .24 52.8% 20% 208
Ao atne inter - fiater nter gntar #ater Water
1l 88 106 106
21 100 100 100
28 96 108 96 113
25 93 104 104 148 67
e 93 103 100 £0
50 97 a7 91 53 62
5}; ; 116
5 95 9 95 s 8
6l gz 93 98 “2 ;1
71 : 89 98 11 gﬂ €3
78 g4 96 100 61
g5 93 ) 98 4g 54
89 118
92 100 97 104 48 52
g8 97 98 100 47 53
106 9l gl 102 120 45 4g
174 g2 96 99 40 42
141 90 gﬁ 101 18 4o
158 93 100 3 36
177 93 96 98 36 38
194 93 91 101 37 22
212 N 90 100 37 2



Pigure [» Hydraulic Jack, Zxpandine uold
and Rubber Walled Oontainer used in lateral
gregsurs determinations
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Figure 1. 'mm.igmant agsembled rendy Tor
olneine in the testing machine.
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Cur equisment {s not mwrtionlarly adnosted for thig
rork, ms exnlained to ir. Goodall bsfore the reguest for test-
ing e mde, due to the fact that it sae designed to handle
higher wrasesures.

dore coneiztent and accurate results »0uld have, no
doubt, been obtained with a one ton Jack and a 2000 sound gauge
instend of the seven ton jack and the 65000 sound gauvecs uvaed.

Friction of the piston, alugglshnese of the gauze,
and acouracy in reading were such that =e gbtained &8 wmristion
of 50 to 100 gauge readiny or about 10 to 20 1lbe. ser inch of
height on successive runs with the same sample. Thie is, of
course, a considerable percentusge in the lorer range of aressures

Te iaternl psressures shown, however, are averages
for four or more rume in all cases, oxcept for sample W77-(,
nnd indicate, in my opinion, thet materfal submitted (jl7e-1,
478-2, UT7-A=B=-C) would have oractically hydrostatic properties
in respect to transmisslon of sressures under leads of 20 or
more pounds oJer sguare inch. Thie ie confirmed scumeshat YWy
tosts we have made previously showing stablility of 54 to 15%
or lateral pressures of 85% to 954 of that with mater for stiff
~laye under loads of 75 to 2000 poundes ser equars inch. ‘The
load and »ressrure with euch mude would, of course, be hisher
at 2 given depth than with »ater due to the ingrensed wmeight
of the material.

N¥r. Goodall mne resent during the performance of 2

large nuxber of there testz and iz, 1 believe, familiar with
any sdditional detnils resarding the worke.

Os Je Porter,
Jre Testing Sngineer

= Nk f



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

STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS

DIVISION OF HIGHWAYS

TESTING AND RESEARCH LABORATORY

REPORT OF TESTS

OF
nby\%r
s Vining Jebwrig from Srgon:ut Lam ﬁ
| %
Test No._._.- 55485
. T4+ fo] e
Hive of rster sesour ces Date reported June 19 19 <l
Division County Route Section .o
Contract No . Federal Aid Project No
Contractor .
Manufactured by.
Sampled from 2% gommat  Loom
Sampled by Title , i,
Sampled Wy =G 19.¢1, Received Kay =B 19 2

Quantity represented
Being used or proposed for use
To be used for

Examined for

TEST RESULTS

477 A

Criglal L teri=l

¥roisture L4.557
y 2y motericl Sl .48
§ o . T FR. o
e cter soiutle risinidl ws terisl

Loter solunlle orlointl om o terisl

“otsl solutle I terinl .0716;;
wartomtes as Qo il
Rlesrtonates YOHWs W U4AUST
sulvhotes T 0y - u0BE
enlorides RS | JC0BE~
“lk=lis © B «0EE

Cinis coterdnl shouwld net effect concretefiolunls
Remarks:

IV, 7 ey —llaterinl)

Note.—Original (White) to Div. Eng’r. or Bridge Dept.
Dupljcate (White) in Test. Lab. File,
Triplicate (Blue) to Hdqrs. Const. Dept. - SN A
Quadruplicate (Orange) to Res. Eng’r.

estigg Engineer



FORM T-2 REV. 33370 7-27 3M
CALIFORNIA STATE PRINTING OFFIC

STATE -OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS

DIVISION OF HIGHWAYS

.
TESTING AND RESEARCH LABORATORY
A REPORT OF TESTS
/ OF
‘ ¥
RTINE o
Vst er r et
L/ = P %
i Test No.__f"..?..“.?é ........
: 2ive 0f ‘sicr lesources Date reported.._Jyne 18 19.61
Division County Route Section .
Contract No Federal Aid Project No
Contractor.
Source of supply.. rgonsut leserv.oip
Manufactured by
Sampled from Argenaul o ESeINOAr
Sampled by. Title : : -
Sampled 19 Received Yoy =% 19 ¢l
Quantity represented
Being used or proposed for use
To be used for
Examined for
TEST RESULTS
Isarts cer 1 OUC 00C
Vissolved olids 287 susrended Solids
nissclved Lolide Iron ug }f’g,{)g)
Alumnia 203) 142
Carbone tes ag o K cilies " 810s )
“.earbonstec Bl 10z
Tot=1 vardnese " onrfg 178
Tgr . Hordness o ) &
Term. Heordness R Z
T lehntes ' 304 ]:5'7
Trlorides cl L€
Jlyslis ewleul-ted a3z Mo 44
21 xili coefficient inc es 11
ni4n1l rating fair
DIV, TuwR [ouaIms
Remarks

H ’ A lm
Note.—Original (White) to Div. Eng’r. or Bridge Dept. : T
Dupljcate (White) in Test. Lab. File, » ‘ - O{ .
Triplicate (Blue) to Hdqrs. Const. Dept. | AR ¢ {

Quadruplicate (Orange) to Res. Eng’r. ‘ ) Teftin Engineer




m&onmnmz/m;o MR. HAWLEY |

ARGONAUT DAM NO. 476 AND KENNEDY DAM NO 477 v
' MAY 29 199
Inspected by G. E. Goodall oo 1521 S,AH.

_ T~
May 14, 1931 di f/

The purpose of this inspection was to ob_tain samples of the mining debris
stored at these dams in order that a determination of the loeding conditions might
be made. | |

ARGONAUT DAM
At the time of the inspection, the water surface wes one foot below crest

of dam. The first solid matter was encountered 8.5 feet below the crest but was too

plastic to obtain a sample.

The first sample was obtained 20.6 feet below the crest.

The sample was obtained by pushing soil sampling tubing down into the
material. In order that the samples might be as representative as possible of the
actual conditions at the particular depth, 15 feet of tubing (3 sections) were
connected and corked at the upper end and pressed down until the upper end of the
tubing wes level with the crest of dam. The next joint of tubing was corked at
its upper end, the oork removed from the upper end of the first three sections, the

new section screwed on and then the whole length of pipe pushed down another 5 feet
with the cork in plsce. This method was continued until the desired depth was

reached. The cork at the'upper end wes then removed to release any air pressure
and the tubing pushed down again into the material. After a short pause the cork
was inserted in the tubing and the process of withdrawsl atarted. This was just
the reverse operation of adding sections in going down., The aa‘mblo would run out
of the tube intoc the sample c¢an when the tube was held in e vertical position and
the cork removed from the upper end of the tube.

When the firat sample was taken it was noticed that at a depth of 20.6 feet

the tube eould be pushed down with one hand.



The second semple was taken at a depth of 33.1 feet below the crest in

the same manner. When the tubing reached this depth, it hsd required light driving
with the hammexr for the last 4 feet.

The depths were computed from the length of pipe and angle of inclination
as reed by a clinometer.

As soon es the samples were taken, they were placed in cans and sealed to
prevent the loss of moisture.

KENNEDY DAM

At the tims of inspection, the water surface was l.5 feet below crest of
dam. The debris was at the water surface along the face of the dam beginning at
the right end and extending to the fourth arch from the left end. From this point
to the right end of the arch, water was standing above the debris varying in depth

gradually to about a foot and a half irnmediately in front of the spillwey which is
at the extreme left end of the dem. Along most of the front of the dam, it was
noticeable that the debris stood on a very flat slope back from the dem. It is
worthy of note that at the time of my previous inaspection (a year ago) the debris
vas from 2 to 4.5 feet below the water surface.

The first sample "A" was taken from the upper 4 feet of debris. It‘na
found that if & 5 f£t. seotion of tubing was held with its lower end just at the
debris surface and then suddenly released, that the tube dropped rapidly until it had
penetrated 3 feet and then settled slowly until the penetration reached 4 feet and
stopped.

The second sample wes taken at & depth of 30 feet below the creat. In
taking this auylo}. firm material was encountered at a depth of 22 féet and from
that depth on, driving was resorted to. At the 30 ft. depth, the tube had been
driven to refusal. When the tube was withdrawn, it was found that the lower end
was stopped up with very firm material which waz removed with considerable m\i
This was removed and pleced in a cen labeled Sample "C", This Semple "C" had the

consistency of a nearly dry clay and would erumble between the ringers;v

-



Above Sample "C" in the tube was a sample of plastic material quite
similar to Sample®A" which was removed and sealed in cans labeled Sample "B".
- It was found thet in taking samples "B" and "C" that jacking was
necessary to withdraw the tube.

Test Pracedure

The debris specimene were all tested at the Californis Highwey Commiasion's
Testing Laboratoery.

Specimens were tested to determine the weight in lbs. per eu. ft. and
percentage of moisture. Sieve anelyses were also made of the various specimens as
well as chemical analyses of the soluble matier. Tests were also made to determine
the lateral pressure exerted by the apecimens for different vertical loads. As the
last of these tests is the only one not in common usege and has the greatest bearing
on the problsm presented, it will be deseribed in detail.

The aspparatus consisted of a number of speciel pieces as follows.

A mould constructed of rubber tubing 6 inches in diamster and 4 inches net height
the ends of which were closed by circular steel plates. The upper of these steel
plates was provided with a screw plug for filling end emptying the mould, (Fig. 1)

‘ The rubber mould was inserted into & steel cylindex open at both ends. “
(Fig. 2) This cylinder was split along a vertical element so that lateral expan=-
sion of the material in the rubber mould would tend to inerease the opening along
this split side. On both sides of the split, angles were riveted to the walls of
the oylinder and a amall hydrauliec jack provided with a pressure geage wes used to
measure the magnitude of the force tending to enlarge the cylinder. The split
steel eylinder with rubber mould were placed in the testing machine and lateral
pressures read from the pressure gage of the jeck were recorded togsether with
the corresponding vertical loads dué to the testing machine,

As & means of calibrating the apparatus the firast test was made with the



rubber mould filled with water. The later tests were then run on the various
samples from the two dams.
All of the tests are not completed as yet and the final results will be

submitted as soon as teats have been carried to completion,

Results

The results presented herewith are those completed to date and give the
weight in 1bs. per cu. ft., percentage of moisture and the results of lateral
pressure tests.

KENNEDY DAM NO. 477

Sample Wet-/ft-s Moisture Apparent Sp. Gre Lateral
Dry material Pressure
A 934 93¢2% 2,72 1004
B R

¢ 104# 52.8% 2.69

ARGORAUT DAM NO. 478

Semple  Wgt./t t.5 Moisture Lateral
Pressure
1 92.2# 1004
2 98, 6f 1004

The percentege of molsture is the weight of water divided by the dry
welght of material.

Sample *C" fram the Kennedy Dam presented many difficulties during the
lateral prosaure.testa. Thé material was too firm to go into the small opening
in the rubber mould and to be able to entirely fill the mould. It was then
prlaced directly in the split cylinder as is done by the Highway in their tests.
Because of the preasence of over 50% inoisture, it was anticipated that some leakage
might oceur. To prevent or minimize the leakage, rubber geskets were placed be-
tween the debris and the steel pistons. The loading then proceeded as for the
other specimens. Although some leakage did occur whiech detracts from the sccurecy
of the work it seemed that for exceedingly low loads the material did not exert
lateral pressures as great as a liquid of the same weight but for verticel

i



pressures as great as existed on this debris in place, the lateral pressure
was apparently as great as for a perfect fluid. |

Although all of the tests are, as yet not completed, some findinge of
importance can be stated:

1. The unit debris 1oight used in the stress anslyses, while not
exact, is fairly representative. The unit weight used in the Kennedy analysis
wes 100 lbs. while the actual varied between 95 and 104. The unit weight for
the Argonsut enalysis wes 90 with the actusl weight ranging from 92.2 to ané.

| 2. It seems probable that the assumption that this debris exerted lat-
eral pressures equsl tortha vertical pressures is approximstely true.

e The Argonaut dam was anslyzed for a greater load than is now ime

posed on it due to the fact that the analysis assumed debris to the erest but
it is, at present, about 8,5 feet below the crest. Should mining operations

continune however, it will eventually be subjected to the loed used in the
analysis.

cc Rl
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s Replying to your letter of Fay 7, 1831, relative to

P

N

Mre i Le Huber
Crocker Tirst Hational Sank Building
San Francisco, Californis

KASIET 0LV

Dear Mr, iuber:

physical conditions of debris at the Argonaut _and Kennedy
Dams, we will endewvor to jot reliabld informstion as to
the sopecific gravity and degree of solidification of the
materials behind both of these dams at an early dete. The
matter will also be taken up with M¥re. Re Ls Hgonhoeil of the
Celifornia Debris Commission to ascertaln whet data ho has
regarding the same matter.

As soon as the desired information is obtained it

will be forwarded to yourself and the other members of the
commnittee,

Very truly yours,

i Deputy in Charge of Lams



|
|y 9, 19 B A A
%Ry » l 31 . L //“

California Debris Commigsion o
California Frult Suwilding

4th and J Streets

Sacramento, Californie

SURS CTs  ARGUNAUT Day 7478
EONNEDY DAY YeTT

Gentlonent

@ have been requested by a consulting bourd to obbtain
for them, if possible, some informetion on the character of the
material apalinst the above dams, particulerly as to possible
solidification.

' ‘@ discussed with your Mr. Ygenhoff, informelly, the
matter ¢of scouiring some such iInformetion and would eppreclate
8 further discussion and any suggestions you may offer us on
the best method of obteining this information.

Very truly yours,

L AUOT Teputy in Charge ol Dams




R T ® ®
WAR DEPARTMENT

U. S. ENGINEER OFFICE
CALIFORNIA FRUIT BLDG., 4TH & J STS.,
SACRAMENTO, CALIFORNIA

REFER TO FILE 5
No. Mey 4, 1851e

Subject: Armonavt Dar Ho, 478,

Rhts

- FITENTTICOH:  WMre Geoe Wo Hawley, Depuby
in charge of dsms.

Eecelpt of your letter of May 1, 1937 is scknowledred.

The ﬁrgonag* Dam is not subjeet to the jurisdietion of the
thr g as 1t is not conrected with hydroulie
3 TO”“VQT fice as on Ingineer Office hes Jurisdicticn over
ong which nlq»s debris guch =5 mill teilings, so that they inter-
ere witn the interests of nevigetion or =o thet they are liesble %o be
weghed to where they will offer interference,

The Argonauvt Dam is considered satisfectory ss regards the
nterests of this office,

Ly

Very truly yours,




MEMORANDUM TO MR. HAWLEY

ARGONAUT DAM 478 ©way - 11931 SAH.

Nt

Summary of Field Reports
By
5. A, Hart
April 30, 1931
The dam was completed in 1916,

Inspection by S. A. Hart Mey 14, 1930,

Water surface at spillway lip,

Some leakage through the structure, minor in guantity. vidence of previous
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 was no opportunity to
observe the foundetlon as it is not exposed. Only very minor checking in the

arch and buttresses., Reported as fair condition.

Inspected by . H. Holmes, G. B, Goodall and I. M. Welidov lay 25, 1930,

Calls attention that nearly all arches show cracks at extrados gt 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 same as described by Hart in memorandum of May 14, 1931,

Inspected by Gerald McKinley March 24, 1931,

Cracks as previously noted were observed and are not comsidered serious,

Office Studies - Studies of stresses in buttresses and in the arches together
with the results of spillway sbtudies are contained on summary sheelbs atbached,

There is no geological report on this site,

SAH:BM
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MEMORANDUM TO MR, HAWLEY |

ARGONAUT MULTIPLE ARCH DAM /478 |
Inspected Nay 25, 1930
By
Messrs. Wo He. Holmes, G.E.Goodell & I, Nelidov
Field observaticns - At the time of inspection water level was within 1 foot of
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
conditicn,éé'spillway at left end of dam is 4 described by lMr. S. Hart.

The dam has few leaks through arches and the scil around central buttresses
is somewhat softened.

The accompanying sketeh shows typical buttress,

The quality of concrete can be determined by tests.
Attached; Pencil sketoh of buttress.

CC-R.L.E.
September 4, 1930
BM
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Department of Dams
Division of Water Resources

Tam No

R@qﬂ@gt 'bO Hasb vttt vaderas s ra e Iﬁ&te-t%@‘aﬁ&*w{il«uut&to

It is requested that the following hydrographic data be

supplied in commection with the spillway capacity of.

%
#
®
*

B B O E S 8B G

Dam Ofle s o P Hoy;ur'wro ® ;’~'s FF g s iQJQ LR .Rl‘VEﬁI‘ L]

Owmner of DofMeases e

@& v 8 &P e e L FY BEE

Location of DAIe:cesssres.
Height of Dameceososa
Type of DamMeeecssis
Capacity of ReServolressecvessconsososasscsscasssnsssonscassscncuse

Fl@ﬂd@d Are&eocadsﬁs'ctﬁtint‘ﬁ&t¢avatalnaaaﬂtgtvanuua*o&qcs*ce;aae

Blevation of Crost of DofMeesesssis et ienasensiusesecnsoennawe

El@v&tien Qf Crest Gf Spil}way&taanllitcctca"!atrlub"v**v:»nov‘:

Depﬁh af water over S?illv‘;asri,tlnel!tii.!’il"i!i}*ilt)l!‘bi.ﬁﬁ‘ﬁi

Irainage Area above Dam,... ssesguare miles between Eleovs.

casasgusfide ¥
Meximum Fleod of Record, Toak Flood FloWesessossssssannscansnassns

Flood FlOW for. casaeee v e

£

lhrsiﬁ’ﬂiﬁoh'llﬁ

¢S gasucvcossos

Flood Flow forcessessesce

»

Flood Flow fOI‘-;auq:na.q-.hl‘ﬁegncqneoinaa

Flood Flow f0Tceeessesccsoelil’Sasvasssssnsn
Shape of Flood Hydrographe.sssscsssoesnsncscsvsnsussorcasssoscsson
Estimated Spillwey Discharge Roguired..cssceosasessessCu.It.por,soc.
Rocommendations and conclusionsS..ccesessonsvnosssancncesvssponnonce
SursatsessEssecsartaseb et Eeas et E bt e et AT assstnsenas e
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DIVIBION OF UATTn mmsoumoe
EETTHATE OF SPILLWAY Besuimmimins
For
ARGUHATT DAK YO, 478

July 31, 1930

Eéﬁ&ﬁiéﬁ‘ﬁf Demie On 8 tributary to Jaskson Crsek aboul %*mi&& wast
of the town of Jackson, in T 6 N, Re 11 E., MD.B. & Mo

Drainsge Besln above Dante 0,08 sguare miles ranging in slevation from

1364 to 1500 feet above sea level.

Description of Dam and Reservoir:= A multiple Arch dam 48:feet high.
Storage capacity and flooded area not given.

%yﬁragraphia Date Availeble:~ There are no records of flood flows fronm

this sres svallable,

Estimate of Flood Flows:= See report on Keanedy Dam No. 477,

Spillway Reguirements:« Tabular hydrograrvhs of the probable 1 in 100

year and 1 in 1000 year floods are 4li@$a&,belaﬁ. They show akgr@é&éla

1 in 100 year flood with & mean dally flow of 2% and 8 evest flow of

:§§3 second feet per square mile and a probable 1 in 1000 year flood with

a mean dally flow of 156 and a crest flow of 560 second feet per square mii@g
Hour Estimate Flow in Second Feet

4 in 100 year 1 in 1000 yesr

0 3 5
7 5 ”
8 . | - 28
9 5 ”

24 8 B

Bubmitted by

Oerlest- L1 =ig
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FORM 2

[ For full information concerning the filling out and filing of this form send for Rules and
Regulations of the Division of Water Resources Governing the Supervision of Dams

STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS NV 1029

DIVISION OF WATER RESOURCES e
Application No. Ds{é@@ ______ Filed /4 A,Z/ 2

Applicant must not fill in the above blanks

APPLICATION FOR APPROVAL OF DAM BUILT PRIOR TO
AUGUST 14, 1929 |

To secure the right to appropriate wateér, application should. be made to this department
on forms which will be furnished upon request.

[ This application involves in no way the right to appropriate water ]]

L We s Scott, Jr., of Jackgon
Name of applicant Post office
County of Amador State of_California , hereby make application for the approval of the
Argonaut Mining Company'®  dum, which was completed 1916
Name of dam Date

Argonaut uining Company

Name of owner

of_ Jackson County of Amagdo v State of Callifomlia

Post office

The owner of the dam is

Is the owner a Public Utility? N0

Yes or no

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

v Jolnm T, Smith, President,. 253 Weat.57th Stzeed;, Sew:York City
Jos. B. Smitn, Secretary, 1404 Humboldt Bank vBldg. San Francisco, Calif.

. o ) 3 "
The applicant is acting for the owner in the legal capacity of Superigtendent

Agent, Lessee, Trustee, etc.

Location of Dam

1. The dam is located on which is a tributary of Ja
Creek or river ek or river o

in__Amador Cousty and in the Y, Secerr, Tpor O RAL B MeDog g3y

ckson Oreek

Description and Dimensiogs of Dam
2. Type of dam Zagtwood Concrcte Ml.llti’)l@/ 3. Length of crest 390 ft.

Concrete arch or gravity, earth, rockfll, etc.

4. Height streambed to spillway crest .. ft. B, Height foundation to spillway crest ft.

6. Freeboard ... ........_ft. 7. Thickness at toplg’.f? 8. Thickness at bottom 29 3/ 32" e

Spillway crest to top

9. Slope upsfream™ . 10. Slope downstream® . 11. Upstream facing*

*This information to be supplied for earth or rockfill dams. Concrete or rock paving, etc.

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

14. Spillway data

‘Type, capacity, etc.

Water drains {rom bottom thru 16" iron pipe
Type, capacity, etc. Sea
16. Elevation of crest of dam__ 1364bove 1€V@Hatum. 17. Area of reservoir at spillway level acres

Approximate clevation to be given
if true eclevation not available

18. Capacity of reservoir . _acre feet. 19. Drainage area.. . . $q. mi.

15. Outlet data

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

o
hb
Y



22.

23.

24,

25,

26.

1.

28.

80.

31.

32.

CERTIFICATE OF APPROVAL OF DAM NO. D

Flood data. Lt 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.)

State the maximum depth of water over spillway. feet on
Date

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

Historical Data

If any important repairs or alteratlons 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.)

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

Leakage. Give all available data both past and present concerning 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 additional sheets or exhibits if necessary.)

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
State the purpose of the dam (//mm I} o.)/vf?l 7€ ot— /Lu/my’o

Dlversmn only; storagc only; storage and dlversxon mining; debris storage, ete.

State the use that is made of water

Sroragesandfordiverdibn municipal, domestic, irrigation, power, mining or recreation

Engineers 3
Chief Engineer Resident Engineer

Joim 9. Kastuoss

Consulting Engineer

If the dam was built under Federal license or permit, state what department had jurisdiction

AT
e
.

gt g o
ol

[Si6NED] ’&W - M

Ap| I'icnm: §

this //7&/1 day of 6’/‘?&8/“ 1929

T bis is to certify that the dam, for which application for ép proval was

made on bas been examined and said dam is bereby approved as fo safety.

Witness my band and the seal of the Depart-
" ment of Public Works of the State of California

this day of 19

State Engineer

69715 7-29 4M
CALIFORNIA STATE PRINTING OFFICE
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W.E.BSCOTT,JA.
SUPERINTENDENT

%}/’/ MINE OQFFICE
ARGONAUT MINING CO.
e ' JACKSON, CALIFORNIA

November 11lth,1929.

State of California,
Divisgion of VWatler Resources,
401 Public Vorks Bldg.,
Sacramento, Calif.

Abtn: ¥re Je Je Halev,Jre

Gentlemen:

Enclosed is our application for Argonaut Dam=#380C.
We find that we have practically no informstion
regarding this dam in our files. ‘here have been no
changes in the dam since its consiruction, and the drawings
and information which you have on file, will no doubt
cover everything needed for the applicatione.

Ve regret this lack of information, but trust
the informetion you already have will be sufficients

Yours very truly,
ARGOINAUT MNINING COMPATY,

4 )

WES:F Superintendente
encl 2




10.
12.
14.
16.
18.
20.

22.

23.

24,
25.
26.
27.
28.

29.

30.
31.

32.

STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS

DIVISION OF ENGINEERING AND IRRIGATION

SUPERVISION OF DAMS

Name AR GONHUT

e

DATA SHEET

2. Application dated

Owner _..._.Agzggnaut__Mi ning {0

In : Y4, Sec

,T. 6. NR.11 E.,

M. D, B & M.

Amador 6.

County

Stream Nobt named

Type of dam_ Multiple Arch .

Crest elevation ... About 1500 ft. 9. Crest length 208__ft.
Height above streambed 40 ft. 11. Height above foundation 45 ft.
Freeboard 1 fe. 13. ‘Fﬁcing

Top thickness 1.00__ft. 15. Bottom thickness 1.65 ft.
Slope, upstream 10:12 17. Slope, downstream

Contents of dam C.Y. 19. Cost, $

Reservoir capacity A.F. 21. Drainage area 1. sq. mi
Spillway data

Outlet data

Purpose.... ining Debris Storage

Engineers . John-S-Eastwood-

Contractors

Consultants of State Engineer

Plans approved by State Engineer 19
Remarks. Plans submitted. Tetter Feb, 17.,.1916

Blans and construction approved by California Debris Comm.

Nos.

Plans in map file.

1l _set of blue prints on file.

Photos in photo file. Nos

Information compiled to (dates) ’7/ 1 "7,/ 28 _DC

58908 6-28 1500

CALIFORNIA STATE PRINTING OFFICE



STATE OF CALIFORNIA
DEPARTMENT OF PUBLIC WORKS

DIVISION OF ENGINEERING AND IRRIGATION

SUPERVISION OF DAMS
DaM NOwooo
Name. AR GONAUT DAM

Owner.. Argonaut-Mining Co.
RECORD OF INSPECTION OF PLANS AND CONSTRUCTION

DATE BY WHOM REMARKS

Feb. ll,‘1916. P. M. Norbvoe - |Letter to Debris Commission in regard to
” permit to build dam.

Feb. 12, 1916 | L.H. Rand, Major
' U.S5. Engineers Letter stating no permit had been given.

Feb. 14, 1916 | P. M. Norboe Letter to Argonaut Mining Co. requesting
copy of plans and specifications.

Feb. 17, 1918 | N. oS, Kelsey Letter stating construction about to be
started on Eastwood multiple arch dam. Pla
and specifications were being submitted.

June 18, 1928 | D. 5. Cleavinger |This dam was constructed during 1917 under
the supervision of the California Debris
Commission. See data filed under Californi
Debris Commission Dams.

Construction started 19 Dam completed 19
Final approval by State Engineer 19
59508 6-28 1M ) . !‘7/17*//28 DC

CALIFORNIA STATE PRINTING OFFIGE
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: . N A
ALL COMMUNICATIONS S$HOULD BE ADDRE’ v Te {E CALIFORNIA DEBRIS COMMISSION" OR : I;BR-—B_A,E/B_&E
E DISTRICT ENGINEER OFFIGER” AT THE ADL ‘E ‘e

WAR DEPARTMENT.

3rp San Francisco District EnGineer OrFrice, UNiITED STaTEs ARMY.

AND
IN REPLY PLEASE

REFER TO FlLE CaLiFornia Desris Commission,

NO, ... 4‘ 509 ........ ROOM 405 CUSTOM HOUSE, BATTERY STREET AT WASHINGTCON AND JACKSON,
SAN FRANCISCO, CALIFORMIA.

February 12, 1916.

"Mr. Paul M. Norboe, isst. State Enginser,
Dervartment of Engineering,
State of Califormnia,
Sacramento, Cal.

Dear Sir:-

Having reference to your letter of Feb. 11, 1916, requesting
information as to whether the Argonaut Mine near Jackson, Amedor County,
Cal., has been given a permit to construct a debris impounding dam, you
are hereby advised thet this office has no record of any Argomaut line
to which a permit was granted. You might possibly have reference to
Acqueduet Mine (now Ludekens), wihich is at Pine Grove, about 9 miles sbove
Jackxgon. License for this mine was Issued December 28, 1915.

Resp ect:t‘ully,@g

Major, Corps of Bngineers.

Secretary.
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