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Willanette River basin - Qoa.
South Yamhill River basin
Cedar Oreok dam site
Wallace Bridge Cnm eite
¥illamine Creek dam site
Tuslatin River basin
Gales Oresk (.Glomood) den site
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Roskins dsm efte, Luskiswate River

Osder Oresk &mn site, South Yemhill River
Wallase Eridge dsm aite, South Yarhill River
7illemine Cyoek dam gite |

Oales Opook danm site



Geologio features of dan sites in the
Hehalem, Roguss and Willamotte River besins,
Oregon 183587 |

W
Arthwr M, Piper

Introduotion

The present report-‘ conprises drief desoriptions of geologlo
features at 19 potentiel dam sites 1n the Kehalem, Roguss and Willamette
River basins in western Oregon. The fomaphy of these sites and of
the eorresponding roservoir sites was mapped in 1934-36 under an @llo-
oestion of funds by the Publie Works Administration for river-utilization
. surveys by tho Oonservation Rrench of the United States Geological survey.
The field program in Oroaozp: has been under the immediate charge of

R. O. Helland,

The 10 dan sites are Aistributed s follows: turee on tho Nehalen
River, em the woet or Pegific slope of the Orsgon Qoast Range; four on
1ittle Butte Oreek and two on Zvans Oreeks tributaries of the Rogue River
in the esstern part of the Klamath NMownteins; four on the South and
Miadle Sanuag Rivers, sridutaries of the Willamette River frem the west
8lope of the Oascade Mountaine; end six on tributaries of the Willamstte
River frem the east slope of the Ooast Range.
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On the Middle Santism apd South Santiem Rivers, the Casgedia,
Groenpoter, and Sweos Home sites have been studied intemsively by the
United statevs Eagimer Department, whose work insluded exploration by
diamopd«drill holes and test pite. Their eonclusions as to geologlie
features ere given in & yepart by MoKitrick )/ and have been reviewsd

1/ WeKitrick, We E.s Geology of dam sites [on the) Horth, Middle,
and South Sentiam Rivers Jamd the/ Oalapooya River: War Department,
First P_ortlund {oregon) Distriet, typewritten report, 44 pp., maps and
soctions, 1926, |

wmmm.g/ Data from this source have been used freely inm the

8/ Pipery A. M,.» Geologlc conditions at certein dem sites in the
Willamotte River Basin, Oregon: U. S. Gedl. Burvey typewritten report,
”. 173-185, . Im m’ 1’870 '

diacusstons of tho Pespective sitos in this report (pp. 45, 61, 76).
The prodadility of destrustive earthquakes in the region appears

t0 be mmall but is mot negligidle. Frulense suggests that any high dan

should embody features to assure stability against moderately stromg

sarth motions.
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Elsie dam site and splllway site
te axte the bedrock A8.- At the Elsie denm
site (pl. 8), thres distinst dedrock units may be disoriminsted, whigh

Plate 2.~ Osologic map of the Elrde dam site, Nehalem River.

differ greatly in perviousness and dearing power. In order of increasing
goologlo eages théme include shales a mon-fragmental volsenic rock
(basalt )» and fragmental volcanio rocks (basaltie).

The shale is thinly lamimateds blulsh grey in color whem frosh,
of extremsly fine grain, and moderately indurated. Doubtless 1t s
sasentially impervious and relatively low in bearing power; In part
1t 1s somewhat clayey and probably is plastic if wet. Whore sxposed at
the land mrrao; it slekes and weathers deei;ly to a yellowish drown
olayey soil. The shale is known to exist at four plaégn along the left
(east) bank of the stream, as follows: (1) in roed cuts 80 to 30 feet
sbove the river nesar tho dowmstresm edge of the mappsd arss, whers lt
dips 80° K. 40° W.; (2) at the inner edge of the flood plain about
450 feot downstream from the lins marked "AB" on y}ato By where it is
mearly horizontali (3) along the 440-foot oénton 100 feet upstreanm
from the line 4B, in & test pit for a pler of a highway bridge that is
to be construpted; and (4) at the inner edge of the flood plain edbout
20O feet ferther upstream, where 1% d1ps 50°-90° E. and is not olearly
ip place. Except in the eentrel part of the site, along the line iB,
this shale is inferred to unlerlis the voleanic rocks bensath &ll the

area that is shown on plate B,
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The fragmental voloanis rookss of which all are besaltis, overlie
both the shale and the dike of monefragmental basalt and are believed $o
forn a eheot as mmah @s 285 feet thick over most of the ayea shown om
Plate 8. They range widely in Jhysical charester. Thuss on the right
(wost) bank of the ziver they are massive end ere composed of a relatively
dense basaltie matrix ia Wich are embodded fragments of desalt as mach
as 8 feet across, There, they form a sub=vertical dluff from 100 to 150
foet high and so are believed to be fairly rigid and to heve moderate
bearﬁg power, Also. they probably are not highly pu-viona exoept for
mm&». On tha opposite ¢r east side of the river, on the other hand,
these molga are dceidauy inferior in bearing power amd in part are
wnstable end probebly pervious. There, they inslwde: (1) soarse bassltie
tuff and agglomerate v_ith a weak rramnal matrixy, all somowhat de~
composed and cut dy weinlets and so;atterﬁ masses of silicaj (2) dis~
eontinucus shoets of fine-grained basalts moat of Which hes been redused
to rubble by random fractures from 1 foot to 8 foot apart; and (2) a few

ain ridbs (Qikes ?) of fine-grained or glassy basalt, ordinarily

broogiated throughout amd et some places silioified. In gensral, the
fragmental rocks on the east bank are essentially fneoherent; thus,
along the Holf Cresk highway, which 1s mow deing built seross the dam-
sito avees a ocut 700 fest long and 53 fest doop was excavated without
blasting. Mlly 80 percent of the hillward face of the cut (pl. 4,A)
exposes anly 2 ruddle of desalt bloeks ;oaa tﬁu 1 foot across emdeddsd

Plate 4. A, Basalt rubble in highway ecut along the flank of the
loft sbutment at the Zlsic dam site,

i{n an corthy matrix. MNot even the base of the out disclosas maseive wn-
woathered rock, JFurther, these fragmental rocks on the oast bank commonly
are unstable, as i indleated by several lanislides to bde deseribded.
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The greater part of the woloaxis ook (besalt) s composed by
severel thick sheots Which A1p about 8°+10° N. 50° B. or diagonally
upstrean, and which are fine-grained, denses and relatively frosh.
Sush rpek has moderately hlsh crushing strength, 4'pmbab17‘ at least
20,000 pounds to the square inch. However, thres features detract
somowhat from ite strength in mass, as follows: |

1. Preotures, which in all parts of the mapped ares are undule-~
tory, discontinuous, and commonly 10 feet or more epart. | The most
persistent are subvertical and trend adbout RE. Or KW. =~ that is, roughly
mel or transverse to the course of the river in the ecentral third
of the area. A few have crushed selveges as much as 4 inches thick.
Oross fractures, rendon in strike and 41». are common. Together, these
fraotures probably weaken large masses of the bdasalt only slightly, for
the platee‘ and blooks ﬁat intervene between fractures are rarmdom in
size end shape and are rather olosely interlooked. . However, this is not
_true of the thin spur that afforde the east bridgehéad near the down-
stroam edge of the area: a considerabdle part of that spur is unsteble
and sesms to be sliding toward the river. The stability of the thin
spurs on either side of the velley in the eentral part of the area is
1ikewise questiecnable.
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#With respect %o the deeign of & permanent spillway, the geologis
features of the dam site at Nchalem Malls offer no sritical prodlems,
for e dsnse basalt that forms Bearly all the bedrook along the streen
would be abm@od very slovly by water flowing ewiftly an2 in consider-
sble depth. Thus, an over-fall spillwsy apmsrs feasible. some paving
oy be necoassary to'mnt the plueking of small blooks from fracture

zsones but this mead not bo extonsive.
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A sirgle shost of She basalt sbout 78 fest thick forms the upper
pert of each sbutment. -Along the west bank of leke Oreek this basalt
appears to grede downward into the mlmmte st an altitude of
about 1700 feet and the agglomerate in turn into tuff. Alomg the road
that ascenis the right {northeast) ab,nm'nt. homvoi. the basslt rests
direotly on tuff at am altitude of madout 1,874 feet. 8Still lower,
bazalt resurs along the edge of the alluvial plain for a distanse of
more than 600 feet on either side of the limemthat is marked "AB® on '
figure 8. }

The sllwvium elong Little Butte Oreek at this site comsists of
goaras gravel and ¢obbles as large as 8 fnches in diameter.  This material
mey extondi several tems of fest below the stream bed.

Before & dam for the lakeoreek site is designed the extént and
ttteknoss of the relatively wesk agglomsrate and $uff in the sbutments
and bonsath the foundation should be thoroughly explored. Only a flex-
ible dem with e moderatoly wide base soems feasible. Rether extemsive

works $o restrain seepage might be required.
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fho prineipal subverticsl fractures are from & %o 10 feet apart and
aip (1) about 80° N, 70° E., (8) 96°%00° H. 80° E.s or (5) 70° K. &E° W,
Commonly these fractures are discontinuous and are arranged en ochelon|
thome oxposed at the lend surface are undulating and ar§ not ascompaniod
by shear sones or partings of gouge. Each ot'tha three frascture sete
§ust Gesorided strikes roughly parallel to certain segments of xvanav
Oreck at end mear the dem site; two strike parallel to ravines in the
right (north) wall of the valley. Fossiblys therefors, oonsesled joints
or shear gones determine the course of the streem looally and might
afford zones of materiel weakness in the foundation or abutments of a
dam. This possibdility 1s beliecved to be remots; nefrerthelase. if a
marrow-base dam i contemplated the possibility should b explored
thoroughlys partioularly along the northwest and east flanks of the
spur that forms the left abutment and along thoir prolongations to the
collinear ravines across tho valley. (However, see p. 43 .)
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As m steop north slope of the valley affords s quarry site clese
above sach of the dam sites, a rook £111 might be sdvantageous. The
izparvious mombrane of a rook-fill dam et either site should bs extended
through slope wash and s(roam éravel into sound roock beneath.

Efther dem sito eppsars to fevor a simple over-fall spilivay withe
out an extensive downstream apron, £or sound metarhyolite would be
partiocularly resistant to scour exeept whers ¢losely fractured. .Works to
prevent merémting the concave bank of ﬁe creek just below ai;hher .
site wﬁla prodbadbly be needed.
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Bocord of d1emonA-arill hole.- One vertisal &1mwnd-drill hols has
boen sunk at the Cescadie dem sits by the United States Engimser Depart-
mont. The following record of this hole is based on an exsminmation of
the eore by the writer and on supplementel data from MoKitriek. &/

4/ MoKitricks H. E.s Op. eit.s Po 17 end teble following, graphie
record of &rill hole.




Hole mo. 1

sonter of river bed 80 fect wetreain from line
"AB® on plate 93 altitude of river bded, 740.4 feed
ebove sea level. Core yecovery 91 persent of the bedrock,/

|Thlcknsse

{feot)

‘Depth
(feot)

Btream gravel

Basaltio flow-breceia: fregments of bdbasals
as mich as 8 inches through emdedded in
dense fine~grained banlt. Oxidized and
lsached

Basalt, dense, porphyritic (contains scattered
erystals large enough to be seen without
magnification). lower part bresciated and

healed with veinlets of non-metallie minerals;!

desomposed slightly throughout and thoroughly
at bottonm

Basalty &ensa, tiao-minea; gonteins a few
veinlets] oontact with underlying rock well
defined and snuz. Ultimate erushing
strength of one apeolmn 19,500 pounds %o
the square inoh

Basalt, dense, sub-¢ryetalline and drittle
(ecre partly in small ohips); e¢ontains a
- Pow:fleeks and veinlets of seconiary minemla.
Jentral part elnuly fractured

Basalt, dense, fine-grained; many veinlets
of seoondary minarals

Basalt, dense, subeorystalline; and drittle]
flecks and veinlets of non-matallic :
minerals, also scattered orystals of
pyrite {iren sulphide). Several mones of
olose fracstures. Ultimete erushing
strangth of ono spesimen 30,900 pounds SG
the square inoh.

8.7

1e®

13.4

1l1.¢€

14.9

6.3

68l.8

B.7

9.6

32,6

47.5

105.0
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Al the besalt is parted by frectures, Which afford openings for
secpage unier high head and loossn somo plates and dlocks. Character-
1sti0ally, these frectures ere wavys Aiscontimuous, and lack extensive
selvages of erushed Took such as might facilitate the sllding of ome rook
plate upon another. Many ere open oreviees at the land surfaces oving
to frost aotion and in part to logal sliding; probably these are snug
below the zons of weathering. The primeipal aireotions end types of
fractures eppear to be as follows: (1) Strike K. 8°-8¢° u., aip 85%-00° .,
relatively extensive all aiong the river, ardinarily from 10 to 30 feet
aﬁart but form some platy zones as mush as.B feet wide. In the upstream
third of the mapped area, some plates formed by these traoturéa are sage
ging toward the stream. (2) Strike about K. 78° W., dip subvertieal.

{3) Dip lees than 8° in verious direstions, wavy; ocmmon in the lower

B0 feot of the bluffs along the river, particularly a few hundred feet
domstrean from the line AB whoere they ere from £ %0 10 feet apart, These
partings may follow flowage planss in the dasalt or eontacts bofveon suo~
cessive flows of the dasaltic lava. (4) bieconnnma fractures, random
$n strike and dip, fvom 1} to 10 fest apart in all parts of tho area.

(5) At & fow pleses in the downstresm pert of the area, a parting into
hexagonal ¢olumns mh as are typlcal of some dasalt.
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res.~ The three bedrock units that have

been ﬂoscrlbed' - the v.upnar fragmental rogkss the thick-bedded besalt
enf the hwr r:amnfal rocks -~ afford, respectively, (1) non-rigld
mate;-iala of slight bearing power over the upper part of the left bank,
porhaps also on the right bank in the upstresm part of the ares;

(2) en underlying rigid mterial of wniform exd high beering power which
forms the lower slopes and the floor of the valley; and (3) materials
of mediun or slight bearing power which wnderlfe sll tho site et e
moderate depth below the river bedo Thusy with xvspeet. to _the type and
height of e fessibls damy the most ertticel features of the site are:
first, the thickness mnd exient of the weak fragmentel rocks on the
upper part of el.thér ebutment and, second the shi'ckmae of the rigld
“basalt below the river bed. The foregoing deur'lptluns of the roeks
have presented tentative interpretations of these two eritical features,
MG on the soant data that are aﬁor&e& by the exposures. 'mvvervu‘y
these interpretations, tost holes should bo 4rilled (1) to m depth of
about 100 feot from points on the £00-foot contour om eithsr elope of
the valley and {8) in the river bed. |
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‘ Begords or diemprd drilling.- The United States Enm Department .
bas put down ano vertical diamoni-drill hole at its site mo. 1 and four
hnles at 1ts sito no. 2; these two sltes are, respoctivelys about 3,850
foot upstream and 1,530 feet downstream from the lime AB. Records for
these five holss, based in part on deta by MeKitrick, 8/ follow:

8/ WokKitricks W, Ees 0D« 0ites Pp. -8 and tables following,
grapmiie record of drill holes




8ite no. 1, hols mo. 1

north bank of river, lani-surface altitude adout
695 fest. High percontage recovery of cocre throughout/

Thickuess | Depth
{feot) (feot)

- -

Stream doposit 9.0 7.0

Basalt, ﬁm—gminod. slightly doeompom
throughout; sut by nstwork of fine
nop-netallic veins (meolites) L 1.0 8,0

Besalt, fino-grained at top but sub-orystallinme
toward bottom, fairly fresh; a few floeks
apd thin scams of non-metallic minerals 14.4 22.4

: Basalt, mediun-grained (prmrit'u)o slightly
) dooomposnd throughout and ot thoroughly
sound

4 18.8 1
Basalt, fine-greained, fairly fresh; a fov .
nop-metallie voinlets, in part eeliular 41 - a3
Basalt, mediun-grained, alightly decomposed 4.8 87.2

Basalt, fine-greined, fairly fresh 3.8 9

Basalt, medium-grained; so decomposed that
sore oan bds broken with the fingors : 8.9 9.9
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Bits 20, 2 hols Mo, B

Jon north benk about 600 feet from the river,
lend-surface altituie 894,4 fest sdove sea
level, Oore resovery 78 perosnt im the bedrcek,/ °

hickneess Depth
(roet) (roet)

Slope wash: boulders in residusl olay soil 53.4¢ 53,4

Basalts, medium~grained (pormyritic)s partly
decomposed throughout, spotted with mmall
globular massss of non-metallic minerals
(emygdaloidal), also a few smnl) eavities.
UMtimate commressive strength of two _
speoimens 6,680 and 18,660 pounds to the '
square insh, respectively 58.8 108,0
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mto no. B.hoh noe. 4

mmmmmzmmnm.

lani-surfsce altitude 984.2 feot.
88 perosnt of tho bedroek

mm

aum“

(teet)
 —

Depth
(feot)

- Slope wash (rock glacier): mvm
residubl qlay soil. Lmnrtmh
pobbly tuff

Basalt, fine~grained , slightly decomposed;
a few cavities, in part £1lled by
non-pmetallic minsrals., Ultimats strength
in compressions cno specimen, BS 450 -
pounds to the square inch

Basalt, mediun-graired (porshyritie), partly
dscomposasd throughout; three eoupiem

cmomxomombmm
ineh, respectively

80,3

8,0

9.1
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Hole mo. 1

/o center of river sbout 400 fect downstream from roed
bridge; eltitule of river bod 473.4 feot abovs sea level.
Core recovery 79 percent of the bedrock./

¥
Uitimate
sonpressive '
strength | Thickness| Depth
{pounds to the (test) {teet)
equare insh) ‘
. Stream gravel _ 4.3 4.8

Basalt, dense fine-grained,
fresh; drittls {(core partly
in small chips) 50,000 3.7 67.0

Puff, meveon to dark purplish
rofy Line-grainsd and waxy at

tops gritty st dotton Baa70 | 88 a9
Taff, light greenish grey,s
glasay, compect | 4.0 3.0

Taff or tuffacecus sandstone,
4ark maroen, grit and ohips
in somewhat waxy matrix 720 13,1 106.1

Agglomerate » greenish and pur-
plish grey; grit and fregments
of andesite so much as 3/4

. ineh through maks up

- three fourths of the rookj;
matrix soxawhat degozposed 34800 8.4 100.5

Taff, light greenish to reddish
grays largsly fina-graiusd, :
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Holes mo, ¢

Joa torrece, about 350 feot morth of bridge heed; altitwis
of land surfase, 654.5 fest above sea level. OCors recovery

68 pereent of
Thickness | Depth
(reet) | (fost)
. e
feorrece deposit
Olayey soil 8.0 8,0
S8and, graval, and boulders - V.2 18,2
Basalts fine-grained and denss. Ultimate
compressive strengths of two spooimens, onms
frosh and the other oxidimed, were 45,900
and 7,150 pounfis to the square insh, . :
respostively ‘ A _ 17.8 30
Tuf? or tuffecsous shale, greenish gray to
blask, fipe-grainsd and gritiy, leminated in ‘
part . . .4 30,4
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South Yamhill River basim
Cedar Creek dam site
At the Cedar Creek dam nhnmsouthm&nmm the bedrock

‘comprices dlabase or basalts lemimated shales and possibly thin-bedded

earthy (tuffaceous ¢) sandstons, Thess roek types are mot equally ex-
tensivo in the $wo abutments, _ ,
Within the area that is represented by figure 10 the sedimentary

Figure 10.- Cedar Creek dam site, South Yamhill River.

rocks are very poorly exposed but are inforred to form the whole right
(south) slope of the valley above the 475-foot comtours also betweon the

river bank anl the read exsept for a distanse of about 2830 Peet upstrean

end 500 feot downstroam from the line marked “ED". Shale iz exposed
discontimuously in cits along tha roed, where it usually is air-slaksd
ond leached. In the few emall exposures where the bedding is preserved
the shele dips about ao‘-oo° S. but aips eo stesp may have beon caused
by looal mluap.
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Hallace Bridge 4am site
At the 8am site mear Wallace Bridge (fig. 11) e suscession of

Figure 11.- Fallace Bridge dam eite, South Yexhill River,

‘staformable rooks dips sbout 80°-30° N, to K. 70° ¥, - that is, into the
sorth slope of the wvelley. This suscession is u@meny exposed but
in escending order appears to imelude basalts thick-bedded tuff, end
altersate thin beds of tuff, tuffaceous sandstone, end saniy shale.
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Freotures and minor faults are commwon at the Wallace Bridge site.
In the bluff hat forms tho right daxk of the river, about 100 foet
Dorth of the point that s marked "a* on figure 11, & subvertical
feuls strikes sbout K. 88° E. amd places 1.'.mm tuff against basalt.
mmhﬂtmmmmmmram&ofcrootorm
About 150 feot to the south another narrow shear zome dips about .
83° 5. 80° E. in the basalt. At each of these two faults the southern
Mook is thrown down and the dlsplacement 1s o few tems of feot. -In
the face of the railroad cut at the dase of the morth danmk, the thick-
bedded tuff is parted by undulating shear zomes from 2 $o 12 inshes wide
apd from 5 to 15 fest apart; these aip (1) 70°-80° K. 88° E., (2) 20° 5.,
or {S) 55°-70° 5. 88° B. 0f these three sets, the first is perellel to
oortain promiment frectures at the rosd~metal quarry west of the site
tze seccnd 1s parallel o the laminetion in the tuffs apd the third 1s
parallsl to one of the minor faults in the right bamk of the river near
the point “av. Each set mey be a common element tn the geologlc strue- |

ture about the dam site.
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Between the §50-foot eontour and the road, the foot alope on the _
Fiht (west) side of the valley is rather deefly mantled with slope wash.
snnm. about 25 foet above the stream and at en altitude of about
4756 foot, recsnt strosm deposits form a plain as much as 400 feot wide.
These doposits ave largely coarse gravel end cobbles. They are inferred
to be not more then 85 feet thick, for the dlsbase that wnderlies them

s exposed in the river bed across the full wiith of the plain.

At the Gales Creek site a rigld marrow-base dem oan bo bullt mo
higher than an sbutment on somd disbese 1s afforded by either alope of
the valley; this limiting height is nmot shown by the few outerops. If a
high dsm should be founfed pertly em shales 1t should be flexidle, should
heve a broad bases and mnld insclude sut-off works of sufficiont ex-~
tent to restrain seepage.

Two alternetive positions for a dem are suggested by the 1limes marked
"AB® and "CD" om figure 13. The upstream Josition, ABs affords the
broadest and highest smr ef known diabsge for the right sbutment but 1t
orosses the widest section of slope wash end regent stream deposits.
Purthers for & high dan, the lsft (cast) ebutment would be somewhat do-
ficient in mase. The downstream position, CDs affords u thinner and

'mﬁhakmamddmvmmﬁgﬂabﬂhﬂbﬁmml.n

tho left ebutments & matorially shorter dams end probedly less slope wash
and recent strean gravel.

- AR cvar-fan spillway at the Geles Cresk site would discharge onto
41adase aboni at stresm level. Accardingly speeial works to prevemt scour
4o mot eppear %o bo'ma@y.

Portlamd, Oregon.
July 10, 1937.



Flate 3

691

golumnar basalt forming the lower
90 feet of the sbutments at the Elsle
dem site {(viewed from the left bank)
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Ay Besalt rubdle in highway eut alongz the
flank of the left abutaent at the
Elsiec dam slte.

Plate 4




Phto 4

713

B, 8lide in fragmental basalt and shale in
highway cut 0,8 mile sast of the
Elsie Qsm site



Plate ¥+
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A» Rogl=slide rubble en the right bank
of the Hlddie Bantiem River 2,7 )
miiea downstrean from Gmnpem'
oresk (the soale is indisated by
the packsack in the right foregrownd)

Plate 12
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Plate 14

Ay Shale and thin-bedded sandstone
exposed dy road cut 2} miles east
of the Cedar Creck Gam site



690

Bs Jointed thick-bedded basaltic Suff exposed
at the base of the morth sbutment, Fallace
Bridge dam site

Plate 14



