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'j 1zed w1th equal effect as to tne 1mpound1ng of tne Waterq of Moxelﬁmne
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_ Berkeley, Dec. lst, 1924.

Arthur P. Davis,

Chief Engineer,

East Bay Municipal Utilities District,
505 17th Street,

Oskland,. California.

Uh&er your ﬂuldanCe I have made a g8010910¢l emamlnatlon

of certaln alternauxve dam 51tes -on the Mokelumne RIver and beg to-

.

“ﬁ’adv1se you concennlng then as f0110W5°-’.f S }'-:: e .

The dam ‘sites examlned.aré knéﬁnfaé'Léﬁc£é:Pléﬁa ﬁog; i; E
2, 3, and 4 tﬁe profiles of which havé been determined, and the
patticular gquestion puﬁ to me was: ‘Are therse geologicai conditionsn
ﬁhich make any one of these preferable to the éthers? Dam- site No-
2,'f Wés inforned, is‘not4satisfadtdfj from an ehéineéring point df:

view and has been rejected. Consideration was, therefore, limited to

~Nos. 1, 3 and 4. A1l the sites are situated in the narrow gorge of the-
, Mdkelﬁmue River in a'Sectién'a-littie more'than‘a mile iﬁ'leﬁcth- No. 1.
~1belnﬁ at the upper ead of thls sectlon and No. 4 at the lower end Wlth‘

'i . No.. 5 in an- 1ntermed1ate p081tlon, and any ‘one of the throe may be utll— T

“Blver 1n the uronoSed reservolr and ralslnv the level 1n that reserv01r .;l:.'

.so as to dlvert the - Waters to Jac&son Creek The choice of 81te ‘depends

oni thrge faqtorsti (1) The ootlmum of geoloalcal condvtlons. (2) The -

coét;of cbnstruétion:o: dam and supplementary strucbu;es. .(5); Thg

© cost of properties which -it may be necessary to écquifét At dam sites

IR
. .
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" Nos. 1 and 3 the thlrd of these factors does not enter. No..é ie:
nbelow certaln mlnlng ¢laims Wthh Nould be flooded and which would,
therefore have to be bought if this slhe were flna;ly.chosen. The
seoond factor determininc the choice is a question f5§ the envineers
cnarged Wlth the de31gn of the dam, agueduct etc., anﬂ I shall not
1j7attem@t to dlsouss 1t The TlrSD fector, the Sultablllty of sj3e th
-::from a’ geoloclcal p01nt of V1ew 1s.the same ;o” 31tes Nos. l 5 and

: 4 The condltlons at’ all tnree sxtes are equally good and leqve
".‘1dutle to be de31red in- tne way of st ength Becurltv and rellablllt§
of ;oundatlons and abutments. The rocks at all three sites are sound,
undecomposed, strong, impervious, metamorphic schists‘of the Bed-rock
Complex of the Sierra Nevada. Originally thése Were:sedimentary
strata p&rfij voléanic andﬁpartly detrital éﬁa-thé sfratificatﬁon.
is sfill very aDpafent. The schlst031tv which has been 1mnoscd upon
the straua by reason of the metamorphism to which thev have been sub— .
Tjected is DaralleT to the bedding. The strlke of the beds and. o? tns»

schlst051ty 1s transverse to the course of the river, and the dip is

in all cases up stream at angles a llttle over 60 at sites NOS. 1~

' i?-and 3 and 720 at Slte NO.P4.: At all three 31tes ﬁhe rocks are'. splendld—_f.-.

"“-ly eXoosed An: the Walls of the canon and there ls almost no overbu'den

to be removed to heach the ?1rm rock. .. The excellence of these e;posures
.removes all conaecture ‘as to the nature and condition’ of the rocke, ead :
the statements here made 1n-regard to these matters are.statenents ol‘
observedlfaohszand nof‘merely'opinione; Thene isuno danger of lahdslidee
i;at or near any of the'three-eiteSJ The & ere no’actlve Iaults;-and
'the selsmlc record of the reglon 1ndlcates that 1t 15 stable, and that:

the rlsk of damage from earthauakes is as small as could be ¢ound any;
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" where on' the sﬁrface of theuearth. The rock at’ all three sites
is entlrely $0lid. and free from open spaces and there w1ll be noi
appreciable seepage thru the rock The Jjoint systems which tra-—
verse the rock are non—pe981stent cracks Wﬂlch do not permlt Qhe
Ltransm1351on of Water for more than short on.s‘can.ces.~
It would be dl?flcult to flnd more s tlsfectory condl-'i”f;g-é

tztlons for.the foundaplon and abuiments of a dam than those whlch A
;:are presented 1n tols sectlon of the canon of uhe Moxelumne Rlver.
A% none of the 31tes are there.any adverse conéltloos to.be over—u‘
come. Since no dlscrlmlnatlon can be made batween the three sites
under consideration on the basis of geologioal,conditions, the choice
of site must rest upon engineerlné consideretiops and oosts.

‘You called my attention in the. field to the ‘fac':t-thai-,
if dam site No. 1 is_chosen ) lowlsupplementary.dam, serving as a .
spillway, would be neoessary on the. lowest part of toe crest of the
ridge to the southeaSt of the main dam. This supplementary dam would
have an excellent foundatlon of sreenstone schlst, ‘and the Water Splll;

. 1ng over 1t would Tlow down a- steep Slope across the strlxe and dlp of

" these rooks for a few hundred feet before encounterlng a belt of SOLter‘l

T gslates- The softness of the =lates is. largely superflclal cheracter-.4

:due to Weatherlng. . In my 001n10n.the rocTs boﬁh greenstone schlst o
‘and .slates are competent to Wlthstand the er031ve effect of the splll
and toere is no danger of a rapld cuttlnﬂ back so as to’ undermlne the
'splllway dam. The cuttlng effect of the runnlng Water free from detrl—'

"uus upon these rocks Wlll be very slow, and, aftvr the loose surf>ce




e
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'matefiai_has been washed away, #ould{be_scereeiy'epbreciebie ina =
period of .say 10 years. The rocks-below.the zone of ﬁeathering

are just as competent to resist the action of the rapldly flowing

e clean water a8 would any concrete veneer that mlght ‘be placed

‘?fffupon them to nrotect them. '}"'.

e T e VL ol s

I have the honor to be

Yours 31ncere1y,

(Signed) Andrew C. Lawson.
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: R fnorth, tﬂut 18, obliquely across tha riVer.. As result of thlu, any

Tonma— e mm T s

FOLOGV SF PéRBEJ Dﬁﬁut F

GEO.:@. LOUDERBAGK,,GEOLQQIST.

Th; rocks of the gorge of he Iogelnmns ﬁi:ar-in vhich

' thé'dam ig lbcnteﬂ Weﬁﬂ nrig~waflw4e deries a“’v ic@n_c brccciau, ash

'u.beds,.lava Ilog anﬁ terﬁlgenous anﬁ ish xeﬁ seéimentu Which.haVe been
: subjecued 6 strong comprassion tha t haa deformad thsm so tba‘ they
.~fno% dlu &t hlgh angles to tna nor a t, Eﬁosto 84@ ~the*sediments

shéw tﬁe develanment of & ulatv chﬂractnr, ané tha vclcsnic memoerS'

have. suffered to n gzcauer or iecs degres chonges in miner&l composi—
tion sometimes csllad.the greenstone type of alteration. The compression
hes also given rise. to more or less 62'“leavape, well ﬁaveloaed in the

fins~g?ained<térrigénous «ediments, less well dsvmlaped in thp Tine

. valcanic sedzmenus, anpd still less aevnlcned in the coarser py*cclautlc

and massive volcanic layers. Throughout the ares examined,‘this
cleavage lies in the same planss as the stratification, and these

planes are referred to in this rego:t aa the etrétificgﬁion«cleavage

.plaﬁwE or surfabeu.

The tilted lpyers striis fram about 449 o 420 %est ef

-

3

line drawn directly across the river, (&ﬁ r:ght anﬁ'leQ tc the stream

course,)w111 in-general not strike the same layer on the tw bamks,

but any given layer will appoa* on the narth bank farther up stream

P ;ﬁhan on the south bank is further recult, the layers do not Tun
':éirectly up-‘the canyon sides, but cblicLaly, so that they are fcund

' farther west the f&rther they. get from the rivsr.. This efféct
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=:;;ressrvo;r,1;:f;~_,..,~{ R

. rlver anel yleldv promlnmnt resistant roeky outcrops.i. It is .

i$ p&rtlcularly marked %o the south of thevrivnv, a8 is qnnwn on

the &ccompanyinv map. It is. evident tha* the dem, which is to be
placed transverse tO‘the'course:of the river, will cross a number
of lafers obliquely, and many of taesm 1ay9rv will pass out from

unaer the dam an 1ts eas ide and form pqrt of the. floo&_of th

..

. e . ..,'-',.‘,'._.,'

'Fdhnthé 3 rpose af uhiﬁ remcrt,'ﬁh 1 ayers of rock h%ve
been rcuvhlv gﬂqune& inic dIV1¢ions whmch vary from their neighbcrs '
in lithc*oglo characte"s ﬂrd »trhctur _detail S aui therefore in

enginesring relanxonﬁbips. They are referred to here and oun the

' sccompanyitig mep by nurmbers, sometimes with-a letter- aftached to

dencte-sgﬁdivisions,f | |

mvzsmﬁ" .7«.. ‘ésartinc at & nmﬁinént ouf,emp on the
. south umde of the river aboub 200 1eet ups tream from the. dam loca; .
tion is & %ol;anic tuff carrying small lapilli usuelly less than
éne half inch inidigmetar.-;This originally fregmentai'rockris row
well vonsolldutnd and iniur te& and up to ubduo 2507 1ept P%ove the ;i?¢,

e et t . .', . T s

teugh and rauhar str&ng.-}”-;f
‘ Flssurec traéerse ﬁhe rcc?s of this diviQion in'vari;ﬁ;
dlrwctlons ana geparate 1t 1nto rather large blocks. .

| (a) An 1mportant °ystem of cracks follows the qtratlfica-.
fion—cleqv age nlenes, str;kina H59 ¥ and dlnplng 8% 790 NE. The

width of the blocks at lower 1evels beuwepn thsse Plsqurea Varies

usually from Qne to six fpet, sometlmes na“row 0] The number of



narrow'blocks inere&ses ag thn weathering 1ucreaue Sy that 1&; a8
ane goes hiuher-on the canyon sides. For thﬂ h gher parts of uhn

eanvon siées have heen exposed to weatherinﬁ longer than the lowar

oneﬁ. This is t;e resson taat the pr\m¢nant rocky exposures die

out &bove ﬁhv 4a0 ioat~coniour

= . » '..J'

*2;(@}; ﬁ croec fr&cturing oceurs that SorlLBS about N 450 ﬂ wa:

-.., -

(oomawhat varlable)z ?n& aips on tLe averabe abant 320 S§¢ Thls pro~ﬂi-f

duceg at uhe lorer 1ave“v bro“d, 1¢nq, oux usuatLV'not bnoo h sam&r’—,

:,.‘ K <
e -

'% on ELLBC” thau run for var toug dlptan :'ann fmce meusu?cd 15 feet -

down ke dip, another 40 faet. Some of the cracks could be traced
50 1eet. or more. "zhe d*p varies from 207 to -400

s (c} &nonnur common aiécctzcn of fvacturlny sg W 38~48°“
wihh_gpproximately verti aal dip.- This grcﬁuces br .uneven. faces
thaﬁ {b). The cracks-lie & few inches tqhsavey%l-feet apa?t.

(d) Other fissures are found, some of which are more or
l@ésfprominenﬁ, but they. de not fz1l inte ré;ular.sets, For sxsmple,
one X ?OQ , dip. a%o N was. b ceé for 60 feet. ‘

‘ ﬁear the WPSUETE 1*1t of qulaion 11z = éuﬁéivisiéﬁu
shewinq é cearae fra muntal char @r, vnu ca“rying orzginal voxcanie
bleuks to 1nches in alameber;usometimes l&rzera_ &his is dlcaﬁea .
'.an ﬁ.:' I* is igliogea to the west bg 8 ”ine gr ﬂined *ock markad lB
The strucﬁural relations of taase sub&ifisions ar:: similar uO the. main

be1+ 1 but they are u"u_*lf nct quite so resis ant to weathering, Sub-

division 14 howsver cf ten ymelds ruther pcom1nen+ ?“Sint”ﬂt outchQQ. .

Ay .
P Y .

G



4s they rise sbove the 500 foot contour 21l of the parts of Division 1

show practicslly the-same‘ﬁeathering and jeintage pheromens,

by

svision. (1iclad1ng iz amid 1B} erosses &ﬁdér the iéﬁ
Iocation @iagoﬁally, to the south of the river, sud roughly betwesn
,_theisﬁa.&nﬁ-the 500 fdo% contours. On the north side it is entirely
'“-aéﬁt;c the «wm ¢oc axen. .,\f'_fi._:i_l;.zlﬂ ;'_—fA,,j»i;“:‘: :‘]_..ﬂff';'; )
J'%ujﬁ;.:.' IUISEOE'~. 10 uha veqi &LVibiOR l is a belt ?f thine- x‘”.

-

jbeudea *aoks that wexe origwna& *-1" gely flne asﬁ d&pﬁﬁiuu, probaoly;'.
Aaid domm. ander ﬁatcr Eﬂﬁ gtbge"zed 1o more o las cuﬁrent-ﬁdfting«; -
uihzbafﬁa;# ‘ rea?s thsre is evzuent “amlﬁﬁure «f mcve or lass terri~~
genous sealmantary detritus — esrthy muds. The deposiis of this divi-
sion are we1;;c033§li@a§adna§§.shgﬁ.g_ggpé m&rka& unve*epmsnt af slaty. .
claavégé. 'éﬁis_is'beaf deﬁéiaped.iﬁ tﬁé~eriginéi wads which are no% ‘-
definitely clay slakes.. The grain oP the dif t_;ayers vertes w; fine,
very fins, snd aphanitic layera alternﬁting.

The more purely Volcanic pards of tb divizion commonly
spiit dffﬁin thin 1&vers parallel to the cleavege nlanes, ap&vylateél
.frem 2.-to. 3 inch s domn zc an 1nﬂh or Te«s in th kness are Qcmmen.

'Some lagars, moré even grainea, &nd w1thcui "laty stre ks, give aloeks

2

faaﬁ te a fact ana 2 half acress. S T '1',-., o '-g",

'.'-'

‘our ﬁubdivisious may be r coznizad in.a rough way: i
2A‘. The eastaxnmost p snt. is 1 ely of voleanie éeﬁritus and
© helds tow&tn@r falrly well.

¢B. The next subdivzslen is chiefly of volcanic detritus,

is better eonsolideted, is 1ﬂer in g“a,a, mni croaks 1ato coarser gl&bs."

S ‘:"-‘ 2&,: Thig subdlvision i& "hlefiy of volvanic detxitus, ‘but

wzth admixtures or intercal&tions of earthy naterial .as ﬂlaty ‘streaks. ‘It‘.i
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is thinner bedded and. breaks into thin plates, and in p&rt ghows a 3;

-well uaveloped slaty cleaV¢ge 1nto thin ﬂheets.

2D, 'Subdivisien 2C'grades into & fairly pure clay slate

With cleavage into ve”y thin l&yers well dﬁvelonmd. There ave occasional

n;thln strea 33 er admlxtur@s ef velcanie detriﬁu S but dn m;ngr prcnor~

Itiqn._ In gszneral ‘bhls clam band is about 1:> ’co is. iee'& ’t.hick. - e

'-. The sluﬁe aand cavries a number of gua *tz velﬂS'varyin« in

-thlexness fram & fractlon of o 1nch up ta s&x 1nches or mors.,'Tkg:

:'ve1ns 118 almost entﬂrely in th strstzficatian~clenv1ge p-xnﬁs and

mostly 1n the upper (or =as tern) part of the slate ban

ﬁ
(o]
gen

-

A laycr ef ﬁouge runs down throubn the slate 1 3~nﬁ-*oughlv

;.parﬂllel to uhe stratifzca+ion; varyln 1n ﬁlénh from an iach b sevaral T

: 1nches.. It is usually saft and elayey &nd in part egclases gn e&ﬁlly.

frigble granular guartz shreak thsat is avidént¥y.g crushed guartz vein, .
Pyrite is glso found scattered through the slate.

. This ‘slate belt is a mechanicelly weak zone, and the fregh

gouge indicates a movemenit of dislocaficn in comparatively reccht~time.

Wh*ls tls. pla te band is everywhere narvgé, _t iq uerqmstent

‘and has been tracea up tnﬂ scuth.svée of the cenyon. to npyonc tha 5?5
~,7foot centeur. At th9 b“se e the Plop& souuh of the iver it 1ies in the
'trendh maée io* the cut cff wall, and’ on its way acrosa uhe river 1eaves b

' the w&ll llne diagonally, and passes into the 1loor of tha rﬂSQrvair.

It strikes the north side of the river ahcut 30 feet Lp@tre&m from the

cuﬁ off.w&ll line. It then pa ses up the north sxde of the cﬁnvon and

| Wag, traced up to uhe SaQ contour. 14 the ncrth of the rLVbr it iu en-..



.l.tiréljkﬁn-iﬁg;ﬁgéfieam éfﬁg;df the daéléné,from.ié}téniSQ featjj>
e |
- The better exposures pghow that the lévser (o western)
. part of ths slate band near the conusct Wlth Eiv1sien 3, has been
R of e}.ay g@um, now ciry- ani r&tb@r harci. x .' c L
| f}n the south f*:.de of the cum,ren, t.he slave bolt cuts

- qbliquely acrefss under the ddm bewern thp z'iver and t}ze 350, fe:g%f_ P

' _centeurt

DiVISIOﬁ.S. To the wesh Qf the slate is a massive fige
@anular 'mck of :I;gnsous ..oriéin %ﬁat mey haée'originélly- b‘eaﬁ a lav&
i‘lovz.' It.s exact n&ture f*ou~d prob bly be. deteminﬁd by mic? osc&pic . .
‘examimtion. 1t i3 fairly uwniforn in texture and composition.

| _.T!.m ffactu:res m this massive greenstpée are widely sﬁaceﬁ
and at irregularly varying angles. & definite series of fissures cor-
responds to ﬁhef sﬁ*atification—clnavagediraetions of the region, énd
- 8t 25 feet from the slata contaat (cn 280 foot contour) W meaaured &S.T'.
’N‘ﬁﬁo H, dip 620 EE ﬁccaﬁlcna?lf %ness f*acture pl“nas are Wall deval-
; Zcped, but nsually are noﬁ Qmooth and cften nat vary t (pluné} Thay
:are 1rregularly sz:.mced* .'. 7 ""'Tj-'" Tl )

A fructure direeﬁion utriﬁinw abou% " ASG E end. dlpping lﬁc

.. 18%w gives ocea31onally broad "uzfaces algnﬁ which the rock brnaks ofT

in ledges. 'A ‘transverse fissure N 509 E wmth dip 76° R¥W gives rather.

. even surfacea. Anather chv ectlon with- strike N 22w anc*z dip ?00- i

I '."'develeps & number of smoeth fe.ces up to 30 or mare feet acreﬁa and shw:inL=

..,
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S ant

5upa;+ af thc nl“te belt.nsar tha caat*cq QLleeS almast no vain sua*t

. some movement of the blocks down the dip..  Such & ﬁ@vemenb'woﬁid carry

the blocks ﬁo#ﬁ the canyon obliquely towards the river.

Gther diredﬁioné of fracture were cbmerved, not falling

Ainto grougs but 1rregularly ariwntwd,is . were nc% inaivzdu&llv maasu ﬁ”

At 10W€L levela in the canyon, tn@ xoek e“ vaiaian E is broko

t:en by thesa verious fraetures inﬁo la“ge 1rregularly polygonal blmcks frcm

-3 few 1nches ts 10 G la ar mare ¢es» acrous.

. N d .
..... .

ﬁﬁ ﬂﬁ soutn ﬂide-cf the r;ver and ﬂsi‘$é6t of the slate. -

. belt, this massiva "reenstcne shcws & bulpe to the past between the river

and tﬁa 280 fOOh conueur thaﬁ has pinchad &omcwh at the sle’ﬂ balt and

.,,";causm& it to mcl 1tcclf ovar ths toa G* fhe aulge.ana overthxckea,te 25

or more feeu ‘and show a cerﬁazn.amcun% ef ish ortlca. The.gzeeastonﬁ

'in the Yhulge™ area has been transversely fraciured ‘and the fztctures

have been filled with quarts veins, Kany of these velins rum nack from

the slate contact, branch irregularly snd join other veins or die out.

. They are moastly narvow but cecasicnal Ly veach 4 or § inches in mhzckness,

fanﬁ‘oné.intersectisn shqws.l@ inchéS;qf guartz. lhe Veznu-qtop Shert at

s

the slate coﬁu et ana ao not ntm lste. ' St* _geT enguwh the

.

.u1W1thin &he nassive greeqatcne mcst of thn vnlnlng is w* hlu ber Aeat of

the sluta ccn%act &lthau&n some ef the 1arger veins runm out 25 or aQ
f“etc

Thc dsscr;bed ﬁh oJena of tha bulg ng,ffracturinv-and veinr

ing of the a2 qsxve gzneastane, and the bsnd.né, plnchinﬁ, and swellin” ‘of,

s

. the vlqte, eviaeﬂtly means 1ocal mechanical dufcrn“tion. It probmbly

=



'3“jta0k pluce'wnen bhp raﬂzon suffere& iu% Orl“iﬂdl fo&ding deaokmatlen
that turned thp bed nto thezr prcsent hlgh 6ims.. The complete heal-
ing df,the'greenstone fraciuras with quariz sand the abasnee of regpen—~

.-ing phunomena, ind;catms & ralatiwe antiou&qy. Aaua aevnmant inaluated

¢

“-f_by ﬁh@ gouge &g thclelhte ban& is much 1a *n 'anral&te&. -.._gf{' ;;iﬂ:fﬁ.y;ig_1?

Thﬂ rocﬂc or Di?ision a_: pcsed along fhe rlvar on itsﬁf
scuth siée faL about 150 feeu ann at this elevatio wx‘l Be enulrcly
.‘coverad hv‘ He dam. Golna‘up ﬁhe »outh 31ia cx the canyan abov& the
.Dul:e and oelt racldly RArrows aﬁd passes out from undar the dam bebween
about the 270 and ths 340 foob cantou?a.

Eo th wi_u%e “1“er. { @f§he noxr th of the b,,B1VLsion

o

3.5 is the dhlef be*t nnde '&ng the d«m. Verw rikina aﬂy”fgrtm;nfgpogé;";
iy da?eloped’f acture plodes giving rise to } rcsd, rother smooth surfaces,
' gome of which have reéeni&g Eéen clesned off asd @kﬁaqeu; Thay. s ;& bast
dava‘oved in the fl?vu 200 feet above the river, as sbovs éhat he rock
bacomes more blaty aué apr:ars less massive, due to the action of weather—
inc in developlng a larger rumbc of crgc&s and Tissurss aloﬁg the |

'stratlzlcation~cleavage plan@s. Oue of tha striking croas ;rautu“a

' ffsurzzeea strzxes ¥ 380 & an d;ps-sQQSE, anu gives a al ' f ihé:‘

~

Af;,jffracture p&ane tawarua the rﬂrer, Other gimllﬁr plznes accur at somswhatf«'

dl;ferent attltudes‘ is ﬁﬁbb& sau h of the ri?er, there are 1ndicatiqné‘
‘uhat movemen* has tcken pl&»e on tha & frac Lurc pilsneg, but. the’ slapeS'
invoived on the north gide are eteegar"aﬁd lonwav than theae on the south. .

30 mpnn;onaa aaove, SOma of these faces hav; aLr&aéj baen

s' . R .
. .

éﬁrip@éﬁ bu@'gt.ﬁhg tiﬁe of iy vxslt vhera was still la“ze masg of R

.

B



.mterial Just elong and ‘to the eav't of *bhe eastern line of 'bhfa daﬁi,
and extnndmg nei:nmen the 260 and the 450 feer, contours (llmits not

.- &ccurately detarmlned) which lay over such a face, It represents
_.mrtarlal that has PI'F"VJ.OHS}.}" moved, and i.; d:.s‘ﬁmrbed and broken in‘

L -such 8, mg thut it has, tha character cf ”unconsohdated" mat&r’it.l,f._'f-;;"{}"_ B .:’f'.-

. &nd unaer favqrwule conﬁz.‘b:‘:.ens might msve or s}.ide 1n perd om- &3 a,j .
IR 35
g halat. Two fact oms that would'. tend tc start mcvement are* (1) thorough

heu‘blng ei’ the o:ba movemant plane or planeu i3 (2) rsmovsl ef suz:port bJ Tt

) .-.'cut mg into lowx- p&r . ét pi asent’ %ha z:lancq seem wther d“:,r, tha

| raing of this winter have anparen’ely noi‘; penetmtad o any great ex-
.~tent It zllll .appa. entlf be necepsaz‘y fc.a mn m:bo the lamz' mrt of .

: the Slld& materlal m ecnst”ucﬁmg nhe aam. ' I% muy bo 'thqt the é*-y I
condition of the mavsme; t planes mli frictionally hold the ‘material
-even if paré is et away. '}.he result ‘may depend on the r&infaﬁi ;im‘ing.

the next month or hLwo.

| DIVISION 4. To the wesh of Bivismn By scuzh of the river,
-the Tocks becoma noTe d:s.sﬁ:wc’trly beﬁde&. agam anfi break up inte thixmer )
l&,f&; 8 alﬁng ‘ohe thtif‘lcatzon—-ctl aty claavaga. 'I\‘re't', hd‘e-*:ruvér-,"%o the

'extoni, af DlVlSlJn | The belb: is maéerately m sssiVe :md breaks into

"1 ~:'-i'mrly 1arge blec}zs alang cress i’rﬂcturas, wuch a8, dng’ ﬁ 60‘3 E vfith >?..'.".f '.:::, %
41&113 086 H‘?s, and others 1‘.@ 759 ﬁi‘bh dips ef 2‘?0 more or lass., .‘I‘hi's- S ' |
d:wz.s:.on underhps the *’wﬁ of the dam i‘rom ano\:b ‘f,he r?O contaur faquth . _
of the river to the 320 foot: contcur north of the river. |

| _ DIVI SION 5 'est of belt 4 the rouks again become more maczﬂ‘s
' _iAs ’ahlf« div:, sion is en ulrelv west of tho dam na f.‘urthar deuem}:t.ion, is :

i 'Eiven. '




DTVI 101@ B8 "he upam“ part of -the dam south. of the :
" piver. will 1ie on & ferma&ipﬁ thut was not studied along the viver.
It 1155 sagt of Division 1 and cuts diagonally acrosg ‘the daﬁ line,

- *

Iﬁ wil unaerlie the dam bove coauaur 480, . 1t ig a volc"ﬁ‘L sennnnae,

s

n'; location sﬁri&eo N 500 ? anﬁ dipu 81 § “ha*e crebgea by the &an;’ F t"

iﬁ 1n Zﬁ a h gh a;ti ude and has sulfarmd mo*p from veétherin chgn -

thé Formaulonn Lowet dawn. . o Ty
| _ T .uz.oa{:ee . LG?? :h c.z\ {ss.gas&).i T
c S HOTE. - In the accemuhnylnﬂ mlg tha Lﬂac.n~ of tﬁc llnes up thef

szdes was notb: done in any detsil on account of limltmd time. ?ney

ars beli@ved to be agpruximatn ¥ corvect. The btopography représen%éd

e

on the msp was cansi&erably altered on the greund by the extensive

exoavations that have been ma&a and the ufvlpninb of port of tha dam

T e et o,

smts.., Locatinn¢ wera. therefore éif”icult o make, .ené the plotting

ef the geolagy ha? been &one ta reprsﬁant 88, nea”13 &8s’ cou;d be astimated

o

e

the concitlona as. they-were before the recsnu topegranhic chanﬁss‘_

.
-

b I IV S RSP
; S ; : . S .

% ~10-

ma¢eyahely maﬁaiva, and shows the deminﬁnt f cturinw 1n the stﬁatifica«-j:”~lj:'

tzanncieavage plane, wh eh.in thu cob 2 gné sauth enﬂ o? zhe dam -

! . .
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