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LOWER CANYON DAM SITE 

General Des c ripti on 

Lower Cany on dam s i te is located on White River 

immediately upstream from the A l aska Highway bridge which crosses 

the river at mile 1169. 2 

At the site the riv er i s fl owing in a northerly direction 

along the east side of a relativ ely narrow, steep-walled valley about 

5 00 feet wide and 1, 5 00 feet in length. The a v erage width of the river 

is 200 feet. A short distance downstream from the site the valley widens 

into a flood plain, some 2 miJ.es across, through which the river flows in 

several, narrow, unnavigable c hannels separated by extensive sand and 

gravel bars. The flood p lain can be seen l ooking downstream from the 

Alaska Highway bridge. 

The right abutment cons i sts of a steeF, rock bluff which rises 

abruptly from the edge of the r iver to a height s lightly in excess of 200 

feet. Bedrock is exposed on about 30 per c e nt of the right abutment slope. 

The remainder is covered wit h a thin lay er of tal us. Above the slope a 

fairly level terrace (approxi mate e l evation 2, 510 feet ) , covered with a 

thin layer of sandy gravel, extends eastward beyond the limit of the 

map-area. 

On the left (west) side of t he riv er a level terrace covered 

with sandy alluvium extends 500 feet to the toe of a steep, drift-covered 

bluff which rises several hundred feet above the river. The elevation of 

the terrace is about 2, 300 feet above sea-l ev el. Much of it is undoubtedly 

inundated during high water s t ages of Whi te Riv er. The results of seismic 

line No. 1 indicate the depth of overburden beneath the terrace varies 

between 81 and 99 feet. The thickness of this material, which probably 

consists of glacio-fluvial and later alluvial sand and gravel, is doubtless 
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greater beneath the pr~sent river 

The results of seism:c line No. 2 indicate the thickness of 

overburden on the lower part of the bluff immediately west of the terrace 

varies between 33 and 40 feet. Bedrock is exposed higher on the bluff in 

which area much of the overburden is believed to be less than 10 feet in 

thickness. 

Materials su: table for c onstru c t i on purposes are readily 

accessible. Frozen ground was encountered in many test pits put down 

on both sides of the river ( .'iune 17, 1961). In most instances the frozen 

material was covered with a 6- t o 1 0 - i n c h layer of moss. 

Unconsolidated Deposits 

Three types of unconso!id.ated deposits were encountered 

in the area about Lower Canyon dam site. These are as follows: 

1. Recent Alluvi um: This mater i al has been laid down by the 

present river. It consists chi efly of silt, sand and. gravel containing 

boulders up to 12 inches in diameter. The l ow terrace which extends 

along the left (west) side of the river is covered with fine- to medium­

grained, alluvial sand in that part adjacent to the abutment slope and with 

silt, sand and gravel m ixed with fine talus in the part nearest the river. 

Any alluvial material which might occur at the base of the steeps rock bluff 

along the right side of the river was covered. by water at the time of the 

investigation. The thickness of the aLuv iurn occurring at Lower Canyon 

site is not known. About 10 feet of the material is exposed in a pit located 

on the left side of White River about one mile downstream from the site. 

The permeability of the alluvium is pr obably high. Large boulders 

capable of causing refusal of steel sheet piling were not noted in the 

material. 

2. Talus: Talus consists of spalled material derived from 

adjacent bedrock. At Lower Canyon site it occ urs on both abutment slopes. 
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On the right (east) side the talus consists of weathered bedrock fragments 

up to 18 inches in d:ameter together with small quantities of greenish-black,, 

residual soil which resulted from weathering of bedrock c ontaining large 

quantities of chlorite. Much of the ta._us on the left s:de originated on the 

mountain west of the site. The mate rial moved down along a narrow canyon 

and spread out as a fa2 -sha.ped deposit a.s it reached the floor of the valley. 

A thickness of about 10 feet of ta.x s i s expose d a._ong the left edge of the river 

near the south limit of the area mapped. The mate rial is relatively fine with 

few rock fragments greater than 10 inches in diameter. Talus at Lower 

Canyon site is not believed to be potentia.J. construction material. The rock 

fragments present are not su:ficient::.y :!.arge to form satisfactory riprap or 

rock fil.L 

3. Glacio~fluvial {sa~ .. d and gravel} : This mat erial consists of 

sandy gravel containing m lr.. r quantL;ies of s ·'l • In the area mapped it occurs 

only as a shaLow deposit ov e rlying bed.rock on the terrace east of the right 

abutment. Similar material ls exposed in the upper part of the road cut along 

the west s i de of A laska Highway immediate_y n o rth of the bridge over White 

River. 

Bedrock 

General Des cription 

Bed.rock exposed at the site consis t s of weathered, badly 

broken, altered, basic lavas. In some places s chis tose structures have 

developed, the weathering of which has produced a greenish-black, residual 

soil. According to Muller 1 the shattered condition of the rock may be due 

to the proximity of Shakwak fault which is believe d to parallel the river a 

1 
Muller, J.E.: "Kluane Lake Map~area, Yukon Territory"; Geol. Surv., 

Canada, Paper 58-9, p. 3, 1958. 



- 4 -

short distance east of the right abutment. The extreme fracturing has 

resulted in considerable weathering which in places may have deeply 

penetrated bedrock. A siliceous dyke associated with a strong shear zone 

occurs in the right abutment. It was n o t possible to obtain an attitude on 

the dyke but it appears to strike approximately at right angles to the river 

and to be almost vertical. N merous, irregu~.ar quartz veins occur throughout 

bedrock exposures at the site but are t o o sma.11 to be included on the 

accompanying geological map. 

Bedrock Structures 

The broken c;ondi t i on of bedr o ck exposed at the site has masked 

the jointing and consequently few attitudes were taken of these important 

structures. The most prom inent v .: s ible j oint set strikes almost parallel to 

the river and dips fair ly steepl y west into the left abutment. A second set 

intersects the river at a.bout 7 0 degrees and. dips steeply downstream. 

Faulti ng is common. The locati·:ms of several of the more 

prominent faults are indicated on the a c companying geological map. One 

wide fault zone is located at the edge of the rb.rer about 50 feet upstream 

from the sil:'..ceous dyke. Bedro ck associated with the fault :s badly shattered 

and consequently a sma.E valley, 1 0 feet wide and 8 feet deep, has been 

eroded into the face of the b h 2.££. A second sim:lar fac:.lt is be_ieved to occur 

beneath the talus about 20 feet downstream. Several irregular faults occur 

in the lower part of the bluff about 500 feet downstream from the siliceous 

dyke. Bedrock in the vicinity is badly broken. Shattered, highly weathered 

rock also exists at the north end of the outcrop about 175 feet upstream from 

the bridge. All the fault zones observed are believed to be potential aquifers 

and capable of carrying large quanti t i es of water through bedrock forming 

the abutments and foundations of the dam structures. 
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Many fragments of weathererl, chlorite schi st occur in the 

talus on the right abutment slope but attitudes on the schistosity were obtained 

only in the extreme upstream pa.rt. Here the schist intersects the river at 

approximately 80 degrees and dips steepl y upstream. 

Quality of Bedrock 

Bedrock exposed at L ower Canyon dam site is badly shattered 

and highly weathered. The br ken cor_di.tion of the r o ck may be due to the 

proximity of Shakwak fau t. The extreme weather i ng may be due to the 

considerable fracturing. _t is p o ss ible t he broken condition of bedrock 

extends throughout the r ight abutment and consequently i t is suggested 

bedrock in this area be thoroughly investigated before a decision is reached 

regardi ng its competency . Test b orings sho'.lld be put down to determine the 

quality of the rock at depth. Permea i H:y t es ts shoul d be conducted in each 

boring. 

Engineering Considerations 

Depth of Overburden 

Overburden in the r i ght a butment s l ope consists of relativ e l y 

fine talus with rn.inor quantities of res idu al s o:i.l and is everywhere believed 

to be less than 10 feet in thickness. lnfo r mo..tion from the 2 se i smic lines 

located west of the riv er incic a t e t he elevation of bed.rock surface decreases 

235 feet between the sma_l outcrop in the we st :!J.mit of the map - area and 

seismic line No. 1, a d is tanc e of about 50 0 feet. It is belie v ed the thickness 

of overburden beneath the present river i s at _east 100 feet. 

Abutments and Foundations 

Bedrock exposed on the r i ght abutment s lope is highly weathered 

and badly shattered. Cons i derabl e roc k wEl have to be removed before fresh, 

solid materia]., against which concrete or dyke material can be placed, will 



- 6 -

be obtained. There is not sufficient information availabl e concerning the 

foliation and j o inting to determine if these structures would be detrimental 

to dam construction. The l arge num.ber of faults present in the right 

abutment would decrease the competenc y of bedrock and increase the 

danger of leakage. It is believed bedrock c onstituting the left abutment 

is similar to that in t he right and comparabl e construc tion problems w ill 

be encountered in thi s area. 

Overburden underlying the r iver probably consists of permeable 

sand and gravel. Test borirrgs shoul d be put down into this material to 

investigate its permeabEity and to as c ert a in if boulders sufficientl y large 

to refuse steel sheet p E:.ng are present . A t the same time the elevation of 

bedrock surface shoul d be de t ermined. 

Construction Mater i a l s 

Aggregate 

The quan ity of natura l aggregate a v a ilabl e w i hin the area 

mapped about the proposed sit e i s lim i ted. Consequent!.y several gravel 

depos its exposed in small borrow p it s a l ong the A l aska H ighway were 

examined and represent a tive sampl es t aken. T h e sampl es were forwarded 

to the Soils Laborat ory of the Wate r Resources Branc h in Vancouver fo r 

grain size analyses. F i e l d des crip t:.ons of the material s and grain size 

analyses curves are in c luded a t th e end of t h i s report . Suita ble natural 

aggregate is be lieved t o occur in a l arge borrow p it l ocated on the left 

side of White River about a mile downstream from t he site. A good access 

road into the p it branches off the Alaska H i ghway at mile 1171. 4. The 

material is alluvium depos ited by White R iver. It c or_s ists of well graded, 

sandy gravel with few boul ders over 12 inches in diameter. The silt 

content is low. The depos it was used as a source of aggregate for the piers 
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and abutment of the White River bridge and also for the counter -weights 

at the microwave tower near mile 1173. 8. The pit-run gravel was first 

passed through a 3-inch screen and the material passing was used as 

aggregate without further processing. 

Impervious Material 

Material suitable for the impervious core of an earth-fill dam 

was not found in the area about Lower Canyon site. A deposit of potential 

impervious material occurs on the northeast side of the Alaska Highway at 

mile l l 59. 2. Here a dense, grey, s ilty t ill, overlaid by about 18 inches of 

silt, is exposed in a small borrow pit. The till appears to be well graded, 

ranging from clay-size particl es up to boul ders 18 inches in diameter. 

The quantity available is believed to be large and easily accessible. A 
I 

representative sample (No. 17) of the t :!.l was forwarded to the Soils 

Laboratory of the Water Resources Branch for a grain .size analysis. 

Silty, sandy gravel i s exposed in a fifty-foot bluff along the 

left side of White River a.bout three -quarters of a mile downstream from 

the White River bridge at mile 1169. 2. The material is medium dense and 

till-like in appearance. The boulders are usuaL y r ounded but there is a 

large proportion of angular rock fragments. It is suggested this gravel 

be investigated further as a potential sour c e of impervious mater'al. 

Pervious Material 

Material suita~le for the pervious shells of , an earth-fill dam 

can be obtained from the gravel deposits described under the aggregate 

heading. In most instances the gravel will have to be processed by washing 

and screening before acceptable material is obtained. 

Riprap and Rock Fill 

It is not believed bedrock exposed at the site will provide 

satisfactory riprap or rock fill. A source of suitable material is the talus 
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associated with a large exposure of massive, grey granodiorite on the 

south end of Horse Camp Hill about 3, OOO feet northeast of mile 1172. 3 on 

the Alaska Highway. The talus contains many enormous rock fragments 

several cubic yards in size. Use of this material would involve construction 

of a road from the highway to the base of the hill and a total haul of about 

3 and one half miles to the site of the proposed dam. 

Similar rock is exposed in a small quarry on the north side of the 

Alaska Highway at mile 1160. 2. Here the jointing is closer and smaller 

rock fragments should be expected when the rock is blasted. 

A small quarry in fair l y massive limestone of the Yukon Group 

of Precambrian rocks is located on the north side of the highway at mile 1155. 

The material has been crushed to approximate one-inch size and used in 

highway maintenance. The dens ity and durabili ty of the limestone is less 

than that of the granodiorite. Consequently it is believed the granodiorite 

will provide more satisfact ory riprap or rock fill. The limestone should be 

considered as a potential source of large aggregate if tests on the natural 

aggregates in the area indicat e they are not sati sfacto ry. 

Ground Water 

There is little information concerning ground-water conditions 

in the area about the proposed dam site. Seepages of ground water were not 

observed on either abutment slope although many of the faults observed on 

the right abutment are be l ieved to be potent ial aquifers. The swamp 

conditions prevailing on parts of the low terrace immediately west of the 

river are the result of the frozen conditions of the underlying alluvium and 

not to outcropping of the water table. 

Frozen Ground 

Frozen ground was encountered in several test pits put down . 
in both abutment areas (June 17, 1961}. It was usually overlain by 4 to 
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12 inches of moss. 

Further Investigations 

It should be remembered that this geological investigation is a 

preliminary one and is based entirely upon an examination of surface 

exposures in the immediate area of the proposed dam site. It is designed 

to furnish the engineers with as muc h information as possible before any 

money is spent on expensive engineering investigations both in the field and 

in the laboratory. Test pits put down in the field seldom penetrated to depths 

greater than 4 feet. If it is decided more i n formation is required at Lower 

Canyon site the following test borings are suggested as part of the program: 

1. Axis of the Dam: Three parallel lines of test borings at 

approximate 200-foot centres, should be put down across the river valley 

between the abutments. Soil samples shoul d be taken every 5 feet or where 

there is a change in material; large boul ders encountered i n the overburden 

should be noted; bedr-ock should be penetrated until fresh, s olid material is 

encountered; permeability tests should be c onducted. 

2. Abutments: The q u a lity of bedrock in both C\;butments should be 

thoroughly investigated by test bori ngs. Permeability tests should be conducted 

and the elevation of the ground-water table noted. 

Chemical Analy sis of White River Water 

During tpe investigati on a sample of White River water was taken 

from the right side of the river at a point di rectly beneath the bridge at mile 

1169.2 on the Alaska Highway. The sample was analysed for its mineral 

content by the Industrial Waters Section, Mines Branch, Department of 

Mines and Technical Surveys, Ottawa. The results of the analysis are 

included on the following page. The reported value of the turbidity should 

be considered only as indicative. A proper sediment study requires regular 

sampling, often at hourly intervals. 



R
iv

e
r 

L
o

c
a
ti

o
n

 
D

a
te

 
D

is
c
h

a
rg

e
 

p
H

 
S

i0
2

 

R
ig

h
t 

si
d

e
 

Ju
n

e
: 

H
ig

h
 

7
.8

 
8

.7
 

o
f 

ri
v

e
r 

1
9

, 
b

e
lo

w
 

1
9

6
1

 
b

ri
d

g
e
 a

t 
m

il
e
 

1
1

6
9

. 
2 

o
n

 
th

e
 A

la
sk

a
 

H
ig

h
w

a
y 

C
h

e
m

ic
a

l 
A

n
a
ly

si
s 

o
f 

W
h

it
e
 R

iv
e
r 

W
a
te

r 

(p
a
rt

s
 p

e
r 

m
il

li
o

n
) 

C
a
 

M
g

 
N

a
 

K
 

F
e
 C

0
3

 H
C

Q
3

 
S

0
4

 

2
9

.0
 

1
1

. 
2 

7
.3

 
2

.2
 

3
6

 
o.

o 
1

3
4

 
1

9
.8

 

C
l 

F 
T

u
rb

id
it

y
 

3
.2

 
0

.0
8

 
1

,6
0

0
 

T
o

ta
l 

H
a
rd

n
e
s
s
 

a
s 

C
a
C

0
3

 

1
1

8
 

,_.
 

0 



- 11 -

Grain Size Analyses Curves 

The grain size analyses curves included in this report were 

prepared in the Soils Laboratory of the Water Resources Branch in Vancouver. 

Each grain size sheet for potential aggregate shows the following information: 

{a) Limits of coarse and fine aggregate based upon a 6-inch 

maximum size. 

{b) A cumulative grain size curve for each sample. 

{c) Curves showing the individual percentages of the coarse 

and fine fraction retained on each screen or sieve size. For these purposes 

the sample is divided at the No. 4 sieve into coarse and fine fractions. 

Samples Nos. 17 and 22 were analysed as potential impervious material; 

the remaining samples (Nos. 15, 16, 18, 19, 20 and 21) as potential 

aggregate. 
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P a te 1 

Bridge over White R iver at m:: e 1169.21 Alaska 
Highway; right abutment in background. 

G.s.c. 2-1-61 



- 17 -

Pate 2 

Bare flood p ain of White River immediately downstream 
from Lower Canyon dam site; a p o tential source of 
natural aggregate. 

G. S. C. 2-2-61 



- 18 -

Pla te 3 

Talus consisting of large fragment s of g ranodiorite; 
south end of Horse Camp H i _; p otenti al riprap. 

G.s.c. 2-6-61 
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Site No. 

2 

3 

4 

5 

6 

7 

8 
9 

'­
\ 

.._ 
\ 

_,,_ 
N 

Highway 
-~ -~ 

....... ...._/ - --/ -
L OCATION OF PROPOSED DAM SITES 

BASIN YUKON RIVER DRAINAGE 
Scale: inch=40 miles 

Name Site No. Name Site 

Swift River 10 Fort Selkirk Draw 19 

Northwest Power I I Selwyn 20 

Hootalinqua 12 Britannia 21 

Big Salmon 13 Ogilvie no. I 22 

Five Finger Rapids 14 0 g i I v i e no. 2 23 

Five Finger Draw 15 Up per Dawson 24 

Wolverine 16 Lower Dawson 25 

Wolverine Draw 17 Boundary 26 

Fort Selkirk 18 Detour 

No. Name --
Granite Canyon 

Ge r c 

Bradens Canyon 

Five Mile Rapids 

Fro ser Fol Is 

Independence 

Porcupine 

Lower Can~on 
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