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AXTROPYCTION:

The Hinea Nepartment wvas reguested te imvestigate the
goslegy of the sutlet tewer and culvert by drilling seven heles
inte reck along the twmnel reute frem the sutlet tawer te a
point appreximstely 1600 f£t. frem the tewsr. Of these heles,
thres ware to be drilled am the site of the tever and fewr
aleng the tunnel reuts. The heles vwere drilled frem s penteen
by diamesd drill detween Dessmder &, 1962 amd Decamber 15, 1962,
Ar. R.0, Steel of this Departnent supervised the drilling amd
‘ logged the cores and censirueted the geslegiosl sections
accompanying this repert.

The gensral geslegy of the Happy Yallsy tummel
rontes and Happy Valley veserveir area has besn discussad in twe
previsus reperts®,

& W, Johmsem, 1961. GCeelegical Investigations, Happy Valley
Resesrveir Outlet Tuanel Intsrim Repert, :
G.3. 2106, R.B, 33/61, DN, 1067/38, UAT 99

® AA, Gibaom, 1958, Repert em the Preliminary Investigation of
the Happy Valley Ressrveir Ialet and Outlet
Tuanels, Hd. Nearliusga. ,
Unpub. Rept. Dept, Mines, 8.A, 47/138, G.8, 1318,
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The particular arm of the reserveir from which the
ontlet tummel takes off is umnderlsim by Tapley Hill Slates
cevers d by a varyiag thickness of superficisl alluvium whioh
is in turn sverlain by a thin layer of 3ilt depenited simce the
resarvesir was ceustrusted., Previous drilling ss dry lend indio-
ated that the Tapley Kill Siates are wniform lithelegically sver
& cessiderable srva and are weathared to a depih exseeding 70 4.,
The severity of weathering varies with the tepographic situsiion
and the geelegioal strustures shich have dislecated and frastured
the reek,

Detasils of geelogiocal conditions at the sutlet tewer
site and aleng the tusnel renis are shews in the ascempanying
goelogieal sectisms. All drilldwles were torminated in
uedeyately hard weathered Tapley Hill Slate. All except D,D.H,
No. 7 pmeirated four layers of un~comanted superficial depssite
whioh can be regarded as tramsperted material. Thess are
nunbered sn the sectiens in descending srder fyom 3 o &,

Layer 1 is a greyish te bluishegrey, seoft and wot, silsy clay e
clayey silt., 7This ie almest certainly silt depesited since the
reservoir was cemstructed. layer 2 is a mid-grey ssd bluish,
grey, firm, and woist, silty te very silty elay. This tees may
have been depesited since the reserveir was built, Layers )

and & consist respectively of bdrewmish to buff and yellowebrown,
firm and meist, silty te very asilty olay, with seme grit ane
gravel fragments, underiain by a greyiah teo grey-bhrewn and yellewe
brewvn, silty t» very silty clay, usually with abumdant shaile
fregments. Thess twe layers ars almest certaialy superficial
vash depesited in the gullies of the eld draisage system in
pre=geserveir times. Betweem drillheles 0.0 . H. & and D, O H, 6
layers 1 to § have & relatively wniferm overall thickmess with a
thinning at D, DK, & over a dedreck high, At the site of Drillhele
D.B.H, 7 layers L snd 2 are missing.
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The gravelly silty cley designated as layer ¥e. b
sverliies a highly weathered bedrook converted almest wholly te
& 8118y alay and centaining seme harder lumpas. This layer grades
dowvmwards aver a marvew sens inite less highly weathered bedreck
vhich oam be described ss a medium hard shale in the sngineering
swmse, DBetweem D, U H, 5 and D, DR, 7 Bighly weathered bedrosk
is fairly m!‘cn tn thickmess, varying frem & te 7 feet, It
thins te appreximately 2 ft, in DU H, & and thickens to 12 £'s,
is 0,B.H, T at the eutiet tewer site, Cembined layer 3 and & alse
thickens at the cutlet tower site and the medium hard bedreck
is from 26 ft. te 29 £t, under the reserveir bettem.

All the layers designated 1 to 5 in the seotien will
prebably be unatable vheon woist and the sides of an epem cut
sxcavaied 1& them will be unstable i{n weoi weather., If the
tunmel invers 1s as suggested at shewt R.L, 542, them 1t will be
in the mederately hard, weathesred Tapley Hill Slate frem a peint
sppreximately 100 ft. from the sutlet tewsr side of D. DM, &,

- Frem this peimnt te the sutlet tever the highly weathered bedroch
and moderatesly hard weathered bdedrook interface falls awvay
fairly repidly. Ths bearing strength e¢f layers 1 te k and
posailly layer 35 ceuld bs quite lew when saturated with wvater,
wvhick presumsably will bde their normal conditien between L, D . H. &
ang D, B, 2, Special design previsiens will be required te oceps
with ths change in leading bLetwesn the sutlet tower and the
celvert and pessibly for the shange in physical preperties whiech
will eceury im the feowndation material sver a mene appreximately
200 te 00 feet in lemgth, 1000 £t. senth eof b, U.H, &,

SONCLUSION

The majerity of that part of the outlet tunoel ts be
buliit as culvert will rest on A mederately hard ahale formed by
the tntheﬁic of Topley Hill Slate sand the maisx preblsm in
censtruction will be maintenance of side slepes of the spen cut

in wet weather, At DU H, 7 the imnterface betvesn seft weathared



ol
bedreok and sederatsly hard westhered bedreck fe at R.L, 571
and A% sheuld be possible te sstablish a tursel pertal here
or in slese preximity. At the sutlet tewwr site sef't clayesy
silts and soft shales eatend to & depth of 25 ft. to 29 f£t.
Settlement wust be anticipated in sll layers abave theas depths.

Ssuier Geelogist

VI AGK
18/1/63



ARPENDIX

PRELL _CORE 1008
BOTARY DRILE L0G.L

PRCJBCT: KAPPY VALLEY OUTLET TUNREL TOVER
BRCATEON ¢ |
FERPUSE ¢ Tast of iwubsurface Fowmdation conditions
Elani Ne. t a4 xAbdax: J. Jemaem
Rako Bassxyeir Bettom: 1.9¢ Dapsh helay hetsem: 36'
Date -ommsnced: .i2,.62 W hoin,.62
Bors Luogaed: . R,B, Ssee) Dagkst S3.12,
Pnakat N .1 1067/38 Bere Ssxial.  Bin,' 70/6)

Vepth | : | Lesoription

o P A Lighs grey and lighs bluish~grey slayey silt, with
: ' fow small mica Tlechs. Seft amd wet, A

2%°" - Arav Hid-grey, light grey and hxuuh-gnf silty slay.
Firm smd very meiss.

A" « 6% Hidegrey ta bluish-grey and slight brewnish-grey,
: fim and mefst silty clay, with fow small grig
froaguents, plant remnins and patches of dark
ergamic matier,

64 - 11'0" Brewnisht te greyish-brown and duff silty clay. Firm
amd vory sweist., Socatstered reounded grit and gravel
fTraguenta, vith small limey modules and pecshasa.

11'0" =~ 13'  Brownish amd buff eilsy cliay, may be finely sandy ia
- pars, Very fimm, meist. Few patohes dark sharceal
satinr smd odd lime ceated stone fragments.

13 - 167 Greyiah, breows, dark yellew-brewa and lesser
reddish-brovis mettled silty te very silty clay,
may be finely sandy in part., Fairly stiff, meist.
irvegularly abupdant reunded gris, gravel amd seme
stone, iremstained im part,

16¢ - 19 Orey, Llight grey, grey-brows, breown and ysllew-broewa
motiled sslty te very silty slay, with irregularly
shundant grit amd gravel fTragmsmts.

vt - axrt Greyish-reown ant yellewish-brown silty te very
silty clay, vith trregularly abundant rewnded grit
and gravel fragments, asme hard and ferrugineus,

22* - ayt Hainly rounded grit, grevel and small stene fragmeats,
with peckets of light greyish, hrewn and yellew
silty elay. Firm and very seist.

23 - 26 veathered M-.’ Light greyish, brewvn and yellew
brown mestlied, compact to friable and meist,
bat with seme harder lumps.

EED OF HOLEY 26' Belew Dettem

DEPTH OF VATSR J1°'Q%



HAFPY VALLXY OUTLET TURNRL TUVER

" Test of Subsurface Youndation .onditiens

2’: ‘ N Ji'i:n.“
8&@’ mm% 3

S.1%.63 X Wt“&n.“
RO, Sten a“’ r »

1067/38 Bere Sexial Ne.+ 71/6)

vepsh | 3 ' Descripsion

ot - A*y Greyish, gray-brown and mid-grsy ailty olay,
: - beseudng very siity ta fissly ssamdy Srreguiariy.
- Faw small plunt snd grit frageents.

FAL LRI 35 & Oreyiak teo mid-grey and slight bluish-grey siley
‘ , olay, witk seattored suall iins ssdules, grit
. umnd gravel Tragments and srgmnic pechkets.
Fairly fivm, seiat.

Reyr . . BY6° Brownisk, Yuff snd greyish-brewn silty te very
- silty clay, wisth fow rownded gris amd gravel
fragewmts and small lime nedules, Firm uul meliet.

8'6™ - 10 Brewnish teo greyishebrowms, M!' and yﬂ.lmhm,
‘ - eilty te very allty clay, with few ssall liwey
petahas, odd gris and gravel fragaents, Firs
s nish S3ight iremstaining in nrt.

C10'A% - 13'%" . Light greyish, brews, light and dark r-umtm

_ : , and slight reddish~brewn awisled silty to very
silty olay. IFivm ts fairly osiff and selst,
Bsattered grit and ssall greavsl Crageents, fow
plans remaine and peckets of dark charesal matter,

13'0% ~ 1'% ' Oreyish silty clay, with brewn, yellev-brewa amd
. alight reddisk medsling. Vexry firm, meist. Tew
pecketa of dark grey orgamic watter, scattered
. grit amd Lirometalined gravel Cragwents,

F UL LA T 3 % Greyish, hrowan, yellsw-hrowa ond siight reddish
. metsled, Fire and meist silty osley, with fairly
abondant small lumps of slate amd guartaite, sess
mmr irenstained,

166" - 3907 Lﬁ.ﬁt grey, 1ighi and dark y-nw-m mettled
' . wasthered shale., Falrly firm, but friable and
wefet. Irveguisr lwmps ¢f brownish snd reddish-
brown harder materisl.

197" ~ 2A'L* Mainly light grey very mttam ahale, with
Lrregular iight md dark yelleow and yYellow-brewa
motsiing, Firm, molist and fairly friable gener-

" nwlly, but with occasionnl Mor ners nm:m '
lwu : )



RAPPY VALLYY p.0U.H. 2 (ocentd,)

LDepth

—

Description

ab*1* . WL

2801~ 36"

Haiply Lighs grey, u.m and dark yellswebrewa,
brownish and reddfish-brewn irregularly ssttlied
woathered shale. Firm %o friable, bus harder

in part. Seme dark grey ferzuginous mottling.

Bhale, vearesly mettled, reddishebreown iight
grey, yellewiah, brewnish and yellew-breowm,
Fairly hapd, breaks sasily slemg oleavage
planes., 2 alwest verstical, ether 43°,

YED GF HOLK
336" belewv Reserveir hottem

lepth of water §1'3%



RUTARY. DRGd 106 Ko, 3
HAPPY VALLEY CUTLET TUMMEL

Tost of Subsmrface #‘Mun ~onditfems

Rk __Bespryeir Batiam: 41.92¢ Santh Jxre" ¥

6.13.62 ' iaje complateds 7.12.68
B.D, Steed Y 7.132,.62

1067/58 Beara daxial Ne.+ 73/6)

- Daseription

oto*

b 47

36

3'e"

7'0"

Az6"

V1t o

176"
kg

246"

290"

a'*

3e"

3'"

7*0*

izvé

162+

176"

PIRre

266"

apro"

306

Ureyish, mid~grey aad brewnisbh-grey weft and very
meldst silty clay, with few grig nd small plunt

fragnwnts.

Kid-grey amd greyish siighsly silsy clay. Firm
and wseies, Yeuw ssall grit and gravel Tfrageeats,

ui‘-m. firm n fairly atiff siley elay, bLedouing
greyioh-byvum at depth. Fairly abusdent ssall
srit smd mnl sined fragewents of weathered
ahale,

idght breown st light grey-breowm mmd light reddishe
birowm, firm and moist, very sility clay. Vew
1imey nodules sud emall greyish clay peshets.

Nainly brewnish silty t» vexy silty slay, with
irragulear yellewvish-brown and reddiah-brewn
metiling. Firm and melist., Scattered grid and
gravel fraguents, lime and chareeal pechets,

Greoyiah, Sreoun snd Yellowiah-Lreown mettled very
ailsy ste Timely sandy clay and silt, Fism and
meiet, Soattered grit and gravel fregaents,
fewanall erganic peckeia ets.

Vgathersd ahnle: Maimly Aight grey te eoffwhite
clay, vith seme breown and yellow-brown mettling.
ompaes, $o fairly stiff, with abundant harder
slate and shile fragasuts,

¥eathered shale: Light grey, off-white, buu.
light and dark yelleow-byewn mottied, <Jlayey
savd fairly frialhle, wvith irregular havder lumps.
Tow ssall limey pechets,

Light grey to sffewhise fine grain veathered shale,

with seome brown snd yellew-brown mettiing.
Generally semi~lhiard teo sosewhat friablis, streagly
jotst«i.

soarsely ntncﬂ .ttmn. uun sreoy m yollow-
breown shale, Faiviy hard, but well brekes
up by Jeiating.

rankish, yellew=hrewm snd slight greyish mettled
fairly hayd shale. Steeply dipping, .fouu-.
steep and spaced abeut 6",

ENMR OF ROLL
326" belew Ressrveir bottem.

bepth sf Yater A2tg*
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BAPPY VALLEY UUTLFT TURNEL TOVER

fest of Subsurface Feundasien cemditions

B xAMAarT I, Jemsem -
1 555.0 Pantlyt 166"

10,1%,.62 - Dase campleted: 10.12.62
R.U.‘ 5‘001 m‘ uons“
1067/ 58 - Maxs dsxial Ma.:  77.6)

Depsh

. Desoriptien

0% -
| "xl‘« -
2%" - |

60" -

1%9'& -

1ve*

26*

Y 3

7%0°

164"

Evewnish and greyish-brewn, sefs and very meist
silty clay. row small srgamis peckets, plamt
fragmants, ssall grit ssd gravel.

Creyish-brewn, Srewn ami slight reddish-brewm
meiktled silcy te very silsy clay. 7imm te
compaat and mefst., Small lvaps of yellewish
weathered shale,

_Greyish, brewmish, yellew-breowm sud slight reddish-

brown mettled rtns and moint edlty clay, with
irregularly abhwndanst Cregeemts of brewvaish amd
yeollowish-bhrows, seft weathasred shale.

- Greylish o dight yellewish~brown shale., Fairdy

‘hayd, semoubhat breken mear tep. Stesply
dipping.

&mioh se yellowish-hsown hard manssive shale,
Some umm stataing alemg Jeimt plames.
g. vcfo n.\-nt vertisal, <rese jeinsing
k ," la )
 ERY OF HOLE
166" below Reserveir Bestem
Vepth of ¥ater 29%0%,



%  HRAPPY VALLEY GUTLET TUKKREL TOWER
' .
Es Tess of Swbsurface Feundation Lenditieas
ot h Exdllars J. Jemaem
M: 338, 56* Ranids 20°
Lase _commanand ' il.13.63 Wn 11.12.62
Sars kasced: R.D, Stesl 12,12.62
Laskat Na. ¢ - 1067/58 w s 78/6)
hepth Legeription

0" « A" Oreyieh, te dark grey and greyish-brewn soft sad
very mefst clay, with fow plant and gris

I'raguests .,
1'6* o« A" Greyish e amd brews-grey very silsy olay,
wish some ¥ brows mottliing im part,

Gamerally firs and seist, bus with sefter nsister
hands, Scatsered grit aad gravel freagmsnss.

%" -~ 53" Yollewish-hrown and groyish metisled, fimm te
fairly st17f and weist siliy elany. Feeketa
dark grey evganic wattsry, scattered grit and

vel mmn. gmuur but abundant fres
"o,

53" . pPr6* Greyish to slight bluish~grey weathared shale,
with irvegular brown asd yellew-broum meottling.,
Fivm amd seist gemerally, at harder iz parts.
Faw reut fragments.

76" .~ AltQ* Sreyish weathared shale, wilth irvegular drowmiash,
: dapk yellowndrowm and alight reddish-brews
Torrugineous metiling, Yery silty and ssneshat
:&-xlu part. rYirm te compact aad samevhas
t 3 Qe '

AL%0" - 12 Light p'cym amd yelleowebrown weathsred sheale.
Fairly bard breken luwnpe - R* gine

12'@" « 3s5%" Light grey weathsred shale, with bhrowm and dark
ysllew-byeow mettling. Desaming very silhy
clay to cleywy silt Lirrvegularly. Firm, swist
o somewhat Criables mnur. but wvish seme
Mcr lumps .

159" « 20" Light greyish te -u.u sresnish-grey -uty shale,
with vague ysllew-byowm mettling. Genevally
fajriy havd lumpe 1% te )" sine, sonevhat sefter

7 , and were friable irregulariy. Steeply dipping,

Jeinting acar nntm. Seme dark grey

dendritie am

END OF WOLY k000"
Bepth of ¥Yaser 23'0°.



PERCURSIUR DRILL LoG NU. 6

- RAPPY VALLEY OUTLET TUNNEL

Test of Subsurface Feundation Cendd tioms

BEridlax:y J. Jomsem
366 8 Dagihi a0* -
";l’.“. n‘l._ﬁ..ﬂ“ﬁ.‘l :2.13."
R, D, Staal . Dase: 18,62

1067/38 Rare Ssxinl et 79/6)

escriptien

A" -
14°

3'0* -

5"

220" -

100" o
13%" -
10" o

13¢3%

179" -

10" |

Ty
20"

56"

730"

100"

138

Ty

133"

1yto"

200"

Greoyish amd brewmish m:tu&. sofs and very smist
silty clay, with fov small plamé remains.

Janll quartsite bosder,

. Hidegrey and greyish-brewn silty clay., firm asd

weist, Sesattered small lime peckets, escasienal
gravel and sanll steme, |

Owvayish, greyieh-Drewm and yellewiadb-brewm sildy
elay. Seirf amd metal. Soattersd gris, gravel
and orgmis fragaents and small lims wmodulesn.

Rainly Llight grey sility elay, with irreguiar
beown and dark yellew-brewsn settliing. TFim
te fairliy stiff and melst, Samttered grit,
gruvel and atene fragaemta and dark ergasmic
pocketa.

Oreyish, Srosm, Yelleow-brown and slighs reddish-

drowm metiled silsy 4o very silsy olay, Fimm
and seist. Scattered grit end gravel fregemmis.
mmotuuynxwmmrm
ous mettling.

Greyish, yellev-broun and brewniah silty alay.
Faivly sofs apd meist, Kumsreous subreunded
gris, gravel amd small stene Tragesnts.

Greyish-brown sad yellowish-breown weatheged shals,
Compaet S0 firm sad semevhat friable., 3Seattored

gravel Lumps.

Light grey and yYellew-brewn silty te very silsy
slay, with abundant grevel and small stene
frognents.

Mainly greyish to light greveatish-grey highly
wenthared shale, with irregular yellewish and
brewaish wettiing. Seofs amd very meist, Tew
hard ivenstained nedulss,

Light greemishogrey shamle, with Arregular light
brewnislz and yellevish mettliing, Gensrally
fairly bard teo semevhat orushbly, mt with
bomde of sefter slayey matarial, Fairly
abumdant dark grey demdritioc stainisg,

tRD OF HOLE ,
20°0" belew Reserve ir Beitom
Depth of Vater 186",
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EBQIECT MAPPY VALLEY OUTLET TUMSXL
RGATERN » ' :
PYRPGSE s  Test of Swbsurfass Foundaiisn iemditiens
4 ot ah 5 Paptht i84"
' 18.0' IxAlax: J. Jemsen
) : gt 18.12.62 Date comalaied 14,12, 62
' R.D, Stesld Daier 15.32.412
' 1067/58 Bare Sexial Fe.: 80/63
Depth. Deseription

9%0" =« 10"  Reddish-brewn sud brownish mettled firm and meist
ellity slay, with irrvegularly msumeress shiale
Ifragmenis,

1%* «~ 2" Breownish, yellowish-brewn, slight reddisbh-hrews
and offvhite mottled, firm and motiat silsy elay,
with lumpe of weathered shale Arregularly,

26" - Mg Browvaish, effvhite and light yellewieh-bdrowm
wesathered shals with some darier browm Terrugineus
mettling. Irregularly friable &0 semi hasrd amd
maint,

hog* ~ 420" ffviis te and brewniah cearsely mettled weathered

610" = 10'4*

106" - 1806

shals, Semi hard 4o semevbat srwdly.

Gemerally bLreownish te yellew-breowm shals, with
lesser reddisdh-brown and sffuhkite mottling,
Fairly hard, lumpe averaging 1" sisme.

Nainly brewnish to yellewish-browm shale, with
snnll bamds of ferruginmsus satter, _Jeints
spaced sheut 6°-1'0° apart, One 43% peraliel
to _bedding, sther absut PO te i¢, dipping
0% 70%, Seme quarts gravel at 1)%6"=13'9".

ERE OF ROLY 18'6“
Dapats of Vater 6°6°,
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