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Ross Canyon Dam Site 

General Description 

Ross Canyon dam site is situated on Ross River about 4 

and one-half miles upstream from its junction with Pelly River. The 

Canol Road which connects the community of Johnson' s Crossing at 

mile 837, Alaska Highway with Norman Wells in the Northwest 

Territories follows the right side of the River through the area mapped. 

The location of mile post 368 is indicated on the accompanying geological 

map. Ross River is not navigable except for that part extending up

stream for about one mile from its mouth. Presently the site is 

accessible from the community of Ross River located at the junction of 

Ross and Pelly Rivers by walking along Canol Road. The occurrence of 

several slides which, in some places, have covered the Road with con

siderable thicknesses of debris prevent the use of vehicles. However, 

for the most part Canol Road is in excellent condition and with the 

removal of the slide material should provide satisfactory access to the 

proposed site from the community of Ross River. Here Pelly River 

can presently be crossed in the summer only by means of a foot bridge . 

At the site the River is flowing in a southerly direction 

between two steep bluff~600 to 900 feet apart, which form the abutments 

of the proposed dam. The average width of the River is about 200 feet. 

The elevation of the surface of the water drops about 7 feet as the River 

passes through the canyon. The temperature of the water about 12 
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inche s b e low the surface was 5 3 d e gree s Fahrenheit on July 6, 1961. 

Bedrock, which is exposed only on the bluff along the right 

(west} side of the River consists of alte red, ba s ic, igneous rocks, chiefly 

ande site with some basalt. 

Till constitutes the greater part of ov erburden expose d at 

the site. Ground surface along the base of the blu ff s , especially west 

of the River near Canol Road, is covered with till-like, slumped 

material of sufficient thickness it was not possible to determine the 

character of the underlying material by test pitting. There is evidence 

a downslope movement of surface material is taking place on both abutment 

slopes. Open tensile cracks, up to 2 inches in width, frequently occur in 

the upper parts of both slopes. The cracks are usually parallel to the 

topography. Also the trunks of trees located on the bluffs are often 

curved upward. 

On the left {east) side ground surface ascends steeply from 

the edge of the River to a height of about 180 feet {elev ation 2, 500). On 

the same side a narrow, discontinuous terrace some 30 feet above Ross 

River was probably formed by the River when it flowed at a higher 

elevation. Above the bluff a fairly lev el terrace cov ered in part with 

glacio-lacustrine silts extends eastward beyond the limit of the area 

mapped. A less pronounced terrace with a somewhat higher elevation 

occurs above the bluff west of the River. 

Little is known regarding the thickness of ov erburden 

throughout the site area. It is believed to be relativ ely thin in the 
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vicinity of the bedrock exposures west of the River . Test borings will 

be required to accurately determine the elevations of bedrock surface 

throughout the site area. 

Materials believed suitable for the impervious core of an 

earth-fill dam and for riprap and rock fill are readily available. There 

is a lack of natural aggregate. 

Unconsolidated Deposits 

Six types of unconsolidated deposits were identified in 

the area about the proposed Ross Canyon dam site. These are as 

follows: 

1. Recent Alluvium (silt, sand, gravel): This material has 

been deposited by the present River. It consists chiefly of silt, sand 

and gravel with boulders up to 24 inches in diameter. It occurs as a 

n;atrow floodplain deposit along both sides of the River up to approximate 

elevation 2 , 318. The limited quantity available prevents the alluvium 

from becoming an important source of construction material. 

2. Talus: A small quantity of talus occurs along the base of 

the north side of the rock knob which forms the right abutment. The 

rock fragments vary from sand-size particles to boulders several feet 

in diameter. The quantity presently available is not sufficient to provide 

riprap or rock fill for a dam; but the size and shape of the rock fragments 

indicates suitable material could be quarried from bedrock exposed at 

the site. 
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3. Alluvium (silt, sand, gravel): Thi s mater ial occurs along 

the right side of Ross River in the downstream part of the area mapped. 

It was probably deposited by the River at a time when it flowed at a 

higher elevation. The highest elevation at which the alluvium was 

identified was about 2, 460. 

The material consists of silt, sand and gravel containing 

boulders up to 10 inches in diameter. It is similar to the Recent 

Alluvium except for a slightly higher percentage of sand-size particles .. 

In some places it is relatively dense and till-like in appearance. The 

alluvium is believed to be unimportant as a construction material. 

4. Glacio-Lacustrine (sandy silt): This material consists 

of a yellowish;-brown, thinly-bedded, sandy silt. It is considered to 

have been deposited in the bottom of a temporary lake form~d by the 

f 

imponding of silt-laden melt waters flowing from a wa~ing ice sheet. 

The silt covers the terraces above the bluffs on both sides of the River. 

In some localities a thin layer of disturbed silt covers the abutment 

slopes. This material probably moved down the slope from the terrace 

and is not in place. The silt is a shallow d e posit. It is believed it would 

provide suitable material for the impervious core of an earth-fill dam. 

However, the quantity available is relatively small compared to the 

volume of till pre sent at the site. 

5. Glacio-Fluvial (sand): This material consists of fine- to 

coarse-grained sand with minor quantities of gravel-size material. It 
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is exposed on the bluff east of Ross Riv er in the upstream part of the 

area mapped. It frequently underlies the thin deposit of glacio-lacustrine, 

sandy silt which covers the upper terraces both east and west of the 

River. It probably directly overlies till. Small, irregular lenses of 

similar sand occur in the till exposed in the bluffs along both sides of 

the River. The permeability of the sand, computed in the field, was 

in the order of io-3 centimetres per se'cond (Sample No. 33-A). The 

high permeability is due to the poor grading of the material and the absence 

of silt- and clay- size particles. 

6. Till: Till constitutes most of the material exposed on the 

two bluffs which parallel Ross River in the site area. It is a dense, 

grey, silty, clayey material which contains a large number of small, 

black, chert pebbles. The upper 24 inches of the till are usually weathered 

to a yellowish-brown color. The dry strength is high, indicating a 

relatively large clay content. The till directly overlies bedrock exposed 

in the right abutment area. It is believed the till is a potential source of 

material for the impervious core of an earth-fill dam. The quantity 

available is unlimited as the till extends for many miles along both sides 

of Ross River upstream from the site. A representative sample (No. 29) 

was forwarded to the Soils Laboratory of the Water Resources Branch in 

Vancouver for a grain size analysis. The resultant curve is included 

at the end of this report. 
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Bedrock 

General Description 

Bedrock is exposed only in the r ight abutment area. It is 

composed of fine-grained, greenish-black, basic, igneous rocks, 

chiefly andesite and basalt 1' 2 • Much of the rock has been altered to 

greenstone. The presence of numerous, small, irregular quartz veins 

and slickensiding indicate these rocks have been subjected to considerable 

fracturing. They are, however, believed to be competent. There is 

very little weathering. 

Bedrock Structures 

Bedrock exposures throughout the site area are not common. 

Consequently few attitudes on bedrock structur es were obtained. In 

glaciated areas a common dam-site setting is a deeply filled valley 

having a rock abutment on one or both sides. At Ross Canyon site it 

is believed the rock knob situated about 200 feet west of the River should 

form the right abutment and as a consequence the direction of the dam 

axis would be about south 85 degrees east . 

lJohnstone, J. R.: "A Reconnaissance of Pelly River between Macmillan 
River and Boole Canyon, Yukon", Geol. Surv., Canada, Mem. 200, 
1936. 

2Kindle, E. D.: llGeological Reconnaissance along the Canol Road, from 
Teslin River to Macmillan Pass, Yukon11 , Geol. Surv., Canada, Paper 
45-21, 1945. 
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Jointing is the most important struc tu re present in 

bedrock exposed at the site. The most prominent joint set, which is 

almost parallel to the River, would intersect the dam axis at about 75 

degrees and dip steeply toward the left abut ment. A sec ond set is nea;dy 

at right angles to the first. It intersects the centre line at about 10 

degrees and dips 47 to 66 degrees upstream. 

A large fault zone, 3 feet in width, is visible on the north 

side of the rock knob. The faulting is almost parallel to the more pro

minent jointing. It strikes north 15 degrees east and dips 44 degrees 

east toward the left abutment. This fault zone is a potential aquifer and 

its presence could result in leakage of reservoir water through the abut

ment. Many of the rock fragments associated with the z.one are stainep 

brown due to the deposition 0£ iron-bearing carbonates. The zone was dry 

at the time of this investigation (July 4, 1961). 

According to Kindle, a large fault, striking at right angles 

to Ross River, may occur a short distance upstream from the site. It 

is not believed faulting in this area would be harmful to the proposed dam 

structures. 

Quality of Bedrock 

Bedrock exposed at the site is a fairly massive, competent 

rock and is believed to be satisfactory as abutment and foundation 

material. In places where the rock has been subjected to fracturing it 

has been firmly recemented. It should also provide satisfactory riprap 

and rock fill. 
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Engine ering Considerat ions 

Depth of Overburden 

Overburden in the area consists of glacio-fluvial sand 

overlying till with minor quantities of glacio-lacustrine silt and 

alluvium. Bedrock is exposed in several places on the bluff west of 

the River and it is believed overburden adjacent to these outcrops is 

less than 10 feet in thickness. The till which forms the greater part 

of overburden exposed on both bluffs is extremely dense. It is probably 

sufficiently resistant to weathering to form the steep bluffs present at 

the site. Most of the till exposed on the bluff west of the River is 

believed to vary from 25 to 50 feet in thickness. The results of seismic 

lines Nos. 1 and 2, east of the River indicate the thickness of overburden 

varies from 127 to 136+ feet close to the River and 77 to 106+ feet above 

the bluff. It is believed these figures are a fair approximation of the 

depths of overburden in this area. The thickness of overburden directly 

beneath the River is at least 100 feet. The material probably consists of 

permeable sand and gravel overlying till which in turn directly overlies 

bedrock. Test borings will be required here to accurately determine 

the elevation of bedrock surface beneath the River and in both abutment 

areas. 

Abutments and Foundations 

The basic, igneous rocks exposed in the right abutment 

area are fairly competent and should provide satisfactory abutment 
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material. There is little weathering and only a small quantity of 

surface rock will have to be removed before fresh, solid rock against 

which concrete or dyke material can be placed will be exposed. It is 

believed a diversion tunnel could be cons t ructed in bedrock. A lining 

will probably be necessary if faulted rock similar to that exposed on 

surface is encountered. Seepage of reservoir water might possibly occur 

along the joint planes. It is believed, however, the jointing could be 

readily grouted, The remaining dam structures will probably be founded 

on till unless, as a result of the test boring program, it is found the 

overburden is sufficiently thin that it can be excavated to bedrock. If 

the depth to bedrock is too great for economical excavation the till 

should be thoroughly sampled and tested and a careful analysis made 

of its shear and consolidation characteristics. The character, size, 

shape and location of any strata or lens of pervious sand and gravel 

associated with the till should be ascertained. The permeability of 

these materials should be determined during the test boring program. 

Construction Materials 

Aggregate 

Deposits of natural aggregate are not common in the area 

adjacent to Ross Canyon dam site. Representative samples from 6 

different deposits were taken and forwarded to the Soils Laboratory of 

the Water Resources Branch in Vancouver for grain size analyses. A 

field description of each sample and the resultant curves are included 

at the end of this report. 
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Impervious Material 

The till which occurs extensively at the site and also along 

both sides of Ross River above and below the site will probably provide 

satisfactory impervious material for the core of an earth-fill dam. The 

larger boulders will probably have to be removed (as at Kluane Canyon 

site) before the material can be properly comp~cted. The quantity 

available is unlimited. Although the thickness of the till deposit is 

unknown, the results of the seismic investigation conducted at the site 

by Water Resources Branch indicate the greatest thickness occurs east 

of the River. It is believed the till directly overlies bedrock. 

Pervious Material 

Material suitable for the pervious shells, filters or drains 

of an earth-fill dam can be obtained from the gravel deposits described 

under the aggregate heading. The gravel would have to be washed, 

screened and reblended to obtain the coarse, granular material required. 

Riprap and Rock Fill 

Bedrock exposed at the site is tough and durable and should 

provide excellent riprap and rock fill. This is indicated by the large 

size and angular shape of the rock fragments in a small talus on the 

north side of the rock knob west of the River. 

Groundwater 

There is little information concerning groundwater con

ditions in the area about the proposed dam site.. Seepages were not 
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observed in either abutment slope, althou gh sand and gravel lenses 

associated with the till are frequentl y exp~sed. Many of the rock frag

ments in the fault zone visible in the north face of the rock knob have a 

brown coating of iron-bearing carbonates probably deposited by cir

culating groundwater. Accurate information concerning the water table 

can only be obtained by installing groundwater observation holes and 

measuring them at regular intervals. 

Frozen Ground 

Frozen ground was encountered on the bluff east of the 

River but only in those parts where glacio-fluvial and glacio-lacustrine 

materials occur. The till was nowhere found to be frozen. The frozen 

material usually occurs within 24 inches of ground surface and is overlaid 

by 4 to 8 inches of moss. Places where frozen ground was encountered 

(July 7, 1961) are indicated on the accompanying geological map. 

Proposed Location of the Dam 

It is suggested the rock knob located about 200 feet west of 

the River be considered as the right abutment of the proposed power dam 

and the dam axis extend directly across the River from this point at 

about south 83 degrees east. Till would probably form the left abutment. 

The suggested location of the dam is indicated by the line of proposed 

test boring s included on the accompanying geological map. 

If it is desired to construct a dam using local materials it 

is suggested the unlimited quantities of till available be considered. A 
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cut-off trench would have to b e incorporated into the design of the d a m to 

control seepage through the sand and grav el lenses associated with the 

till. A similar seepage problem would arise during const r uction of any 

cofferdam in the River . The density of the till is sufficiently great 

that it would probably refuse steel sheet piling driven to it . 

Further Investigations 

It should be remembered this geological investigation is a 

preliminary one designed to furnish the engineer with general geological 

information regarding the proposed dam site. The report is based 

upon an examination of the soils and bedrock exposed at the site. The 

test pits put down seldom reached depths greater than 4 feet. If it is 

decided more information is required at the site the following test 

boring s are suggested as part of the program: 

Hole No. 

1 

2 

3 

4 

5 

6 

Location 

Left abutment, 200 feet south of hole 
No. 2 

Left abutment, on centre line> 400 
feet east of east edge of River 

Left abutment, 200 feet north of hole 
No. 2 

Left abutment, on centre line, 200 
feet east of east edge of River 

Left abutment, on centre line, 100 
feet east of east edge of River 

On centre line, at east edge of River 



Hole No. 

7 

8 

9 

10 

11 

12 

13 

14 
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Location 

On centre line, middle of River 

On centre line, at west edge of River 

On centre line, 100 feet west of west 
edge of River 

On centre line, 17 5 feet west of west 
edge of River 

Right abutment, on centre line, 275 
feet west of west edge of River 

Right abutment, on centre line, 375 
feet west of west edge of River 

Right abutment, 300 feet south of hole 
No. 12 

Right abutment, 300 feet north of hole 
No. 12 

All borings should penetrate 15 feet below the lowest elevation 

of bedrock surface encountered; soil samples should be taken every 5 feet 

or where there is a change in material; permeability tests should be 

conducted and the elevations of the groundwater table noted. It is 

suggested hole No . 10 be drilled north 75 degrees west and at an angle 

of 45 degrees to intersect the fault zone visible on the rock knob forming 

the proposed right abutment. 

Chemical Analysis of Ross River Water 

One sample of Ross River water was taken during the 

1961 field season. The sample was taken from the centre of the River 

near the proposed centre line. The water was analysed for its mineral 
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content by the Industrial Waters Section, Mines Branch, Department of 

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

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

be considered only as indicative. Flash floods may cause a rapid increase 

in the sediment load. A proper sediment study, therefore, requires 

regular sampling; often in the case of flash flooding, at hourly intervals. 
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Grain Size Analyses Curves 

The grain size analyses curves included in this report were 

prepared in the Soils Laboratory of the Water Re sources Branch in 

Vancouver. Each grain size sheet for potential aggregate shows the 

following information: 

(a) Limits of fine and coarse 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. 

One sample (No. 29) was analysed as potential impervious 

material; the remainder as potential aggregate. 



D
e
s
c
ri

p
ti

o
n

 o
f 

P
o

te
n

ti
a
l 

A
g

g
re

g
a
te

 f
o

r 
th

e
 f

o
ll

o
w

in
g

 G
ra

in
 S

iz
e
 A

n
a
ly

s
e
s
 C

u
rv

e
s
 

S
a
m

p
le

 
L

o
c
a
ti

o
n

 
F

ie
ld

 D
e
s
c
ri

p
ti

o
n

 o
f 

F
ie

ld
 D

e
s
c
ri

p
ti

o
n

 o
f 

rr 
h

ic
k

.n
e 

s 
s 

o
f 

A
re

a
l 

E
x

te
n

t 
N

u
m

b
e
r 

M
a
te

ri
a
l 

O
v

e
rb

u
rd

e
n

 
D

e
p

o
si

t 
{

E
st

im
a
te

d
) 

2
8

 
B

o
r'

lr
o

w
 p

it
 

W
e
ll

 g
ra

d
e
d

, 
sa

n
d

y
 

1
8

 i
n

c
h

e
s 

o
f 

s
il

t 
5

+
 f

e
e
t 

L
a
rg

e
 

o
n

 C
a
n

o
l 

g
ra

v
e
l;

 a
 

fe
w

 r
o

u
n

d
e
d

 
R

o
a
d

 a
t 

b
o

u
ld

e
rs

 u
p

 t
o

 1
8

 
m

il
e
 
3

7
0

. 
3

; 
in

c
h

e
s 

in
 d

ia
m

e
te

r;
 

2 
fe

e
t 

b
e
lo

w
 

s
tr

a
ti

fi
e
d

; 
u

p
p

e
r 

1
8

 
; 

g
ro

u
n

d
 

in
c
h

e
s 

o
f 

g
ra

v
e
l 

is
 

s
u

rf
a
c
e
 

w
e
a
th

e
re

d
. 

P
e
b

b
le

 L
it

h
o

lo
g

y
 

Ig
n

e
o

u
s 

{
g

ra
n

it
ic

, 
v

o
lc

a
n

ic
, 

q
u

a
rt

z
) 

-
5

0
%

 
C

h
e
rt

 
-

20
%

 
S

h
a
le

 
-

1
0

%
 

A
rk

o
s
e
, 

g
re

y
w

a
c
k

e
 

-
1

0
%

 
M

e
ta

m
o

rp
h

ic
 -

1 
0%

 

3
0

 
C

u
t 

b
a
n

k
 o

n
 

W
e
ll

 g
ra

d
e
d

 s
a
n

d
y

 
2 

fe
e
t 

o
f 

s
il

t 
2

0
 f

e
e
t 

L
e
n

g
th

 -
1/

4 
so

u
th

w
e
st

 
g

ra
v

e
l;

 a
 

fe
w

 r
o

u
n

d
e
d

 
m

il
e
 

si
d

e
 o

f 
P

e
ll

y
 

b
o

u
ld

e
rs

 u
p

 t
o

 1
2

 
D

e
p

th
 -

2
0

 
R

iv
e
r 

8 
in

c
h

e
s 

in
 d

ia
m

e
te

r;
 

fe
e
t 

m
il

e
s
 
d

o
w

n
-

a
b

o
u

t 
1 

0%
 b

y
 v

o
lu

m
e
 

W
id

th
 -

s
tr

e
a
m

 f
ro

m
 

o
f 

th
e
 m

a
te

 r
ia

l 
is

 
5

0
0

+
 
fe

e
t 

c
o

m
m

u
n

it
y

 
la

rg
e
r 

th
a
n

 6
 i

n
c
h

e
s 

o
f 

R
o

ss
 

in
 d

ia
m

e
te

r;
 m

in
o

r 
R

iv
e
r;

 6
 

w
e
a
th

e
ri

n
g

; 
n

o
 

fe
e
t 

b
e
lo

w
 

s
tr

a
ti

fi
c
a
ti

o
n

. 
g

ro
u

n
d

 
P

e
b

b
le

 a
n

d
 C

o
b

b
le

 
s
u

rf
a
c
e
 

Li
ti

lo
io

~y
 

' 
Ig

n
e
o

u
s 

{
g

ra
n

it
ic

, 
v

o
lc

a
n

ic
, 

p
o

rp
h

y
ry

, 
q

u
a
rt

z
) 

-
6

0
%

 

,.
.i
..
..
.~
· .

..
 

R
e
m

a
rk

s
 

A
ll

u
v

ia
l 

d
e
p

o
si

t 
u

s
e
d

 d
u

ri
n

g
 

c
o

n
s
tr

u
c
ti

o
n

 o
f 

C
a
n

o
l 

R
o

a
d

 

P
ro

b
a
b

ly
 g

la
c
ic

 
fl

u
v

ia
l 

m
a
te

 r
ia

 1 

.....
. 

...
J 



"
r0

.N
' E

'. 
)~

~~
~~

fl
~~

.~
~;

 I
~ 

JI~
 
1"

)~
 

t 
~ 

~
 

'¥
' 

-
.,

 
, 

.
.
 

,
,
 

" 
-

· 
0

'"
' 

-
'"

" 
"
' 

4 
w

 
D
E
~
R
T
M
E
N
'
L
 O

&.
 D

!O
cn

:.H
E

B
N

 ~
F
F
A
I
B
S
 

a 
N
A
T
~
L
 

.f
il
f;

S
O

U
R

C
i 

••
 

-·
 ~
 "

' 
--

• 
.._,

 
. 

"'
 

"'
 

-

: ~ 
___

 . -
-! 

_ J
 __

__
_ l
~-
w 

__
 , L

 .-
i
~

T§
~-
~~

RC
fS

 1A
A

N
C

H
 1

11
, 

1 
; 
~
-

l 
-l
WJ
L~
-i
-'
--
-'
--
~
 

1 
1 

• 
; 

• 
· 

~R
A
l~

 S
IZ

E
 ~
N~
LY
S!
S 

1P
qr

 1
o~
qR
EJ
TE
 ~
GG
RE
~1
~E

. 
~E
CO
NN
A~
SS
AN
GE
 

'. 
I 

, 
1 

'. 
' 

; 
I 

I 
' 
I '

 I 
• 

I 
' 

..
 

' 
. 

l 
I 

I 
' 

' 
I 

I 
' 

. 
-; 

• 
I 

-
· 

- t
 1 

' 
l 

~ 
· 

· 
-1

 
-
-

-
L

 
l 

I 
i"

 
+

 
·r

 
-

• 
• 

· 
1 

• 
' 

· 
I 

, ~ z
 

in
 tl
nc

he
~ 

' 
! 

' 
l~

r 
to

'1
 

r 
-
sh
~s

 
e

r 
In

 
h 

1 
: 

1 
1 

· 
: 

I 
, 

J 
I 

! 
I 

I 
I 

I 
' 

6 
~
 

...
 

I 
.
.
 

• 
,.

,.
..

 
0

-
I 

IO
O

 
w

 
1 

1 
"1

' 
<>

 
•
v

v
 

c
;,

v
µ

 
O

 
I 

' 
I 

l.-
...

...
...

. 
-
-
-
·
 

l 
l 

' 

I 
i 

I
' 

! 
I 

' 
d .

 I 
Um

it1
> 

t;o
r p

o 
_ rs

~_ 
t-

9
0

 I-
, 

! 
! 

1 
ogw

~g-
ot 

_ ,
 

, 
. 

, 
, ,

 ,
 ....

-1
1 

' 

, 
, 

' 
: 

I 
'/

' 
"M

-·n
 

' 
' 

11
 .....

 1
 

' 
' 

• 
' 

I 
I 

~ 
! 

I 
I 

·..i 
l 

<'+
 

' 
I 

I 
I 

II 
I 

I 
I 

' 
~ 

-
I 

I 
' 

-
-
-
·
-

I 
8

0
j-

L
-
-
: 

~-
--

;-
-

1
-:

--
r 

! 
. 

: 
~ 

I 
J 

' 
l 

I 
I 

' 
I 

I 
I 

i I
 
I 

I 
I 

! 
I 

' 
I 

I 
I 

"8 2
0

 

1 
; 

I 
I 

' 
I 

I 

I 
' 

I 
' 

I I (!
) 

IJ
J 

I 
j 

1 
f,

.l
~-

~ 
•· 

4
--

--
70

1 
ii_

 1
 

: 
l 

l 
I 

• 
: 

I -
I-

I 
I 

i 
I~·

-_ :_
J
_

_
_ 

I 
• 

' 
I 
I 

I 
' I 

I 
I I

 I
 

x 
so

 
-t~

---
1-r

 
~:

 
(!

) 
I 
t •

 
l 

, 
•·I

 
I 

.j 
l 

i 
I 

I 
I 

, 
I 

I 
, 

4
0

 3
: 

-
I 

i 
.,

 
U

J 
I 

. 
I 

I 
.. 
I j'1 

1.
 

i 
I 

3'
; 

I ·; 
I 

'i
 I

 
• 

I :
 ' 

I 
, 

,t
. 

' 
.. 

r 
' 

>-
so

 
-t

: 
i.~

 . .
.,. 

r-· 
· .. :

 --
co

 
I 
I 

I 
I 

! 
,, 

j 
z 

. 
i 

I 
j,

 l
 

I 
'.

I 
<

f 
I I

 
I'

 
I 

,.
 

I:
 

I 
I 

'1
 I !

 
I 

I 
+

 
t 

I 
I 

' 
I 

....
 4

0
 
~_j

 'r
·-.

-+
;-I

T 
et

: 
I 

I 
I 

.;
,·

.
·
 

1· 
, ..

 :
. 

I 
. 

w
 

I 
. 1 

I.
 

. 
4 

. 
z 

I 
I 

t 
. ~

 
..

. 
If

 

-
; 

•1
 

•
•
 i

 
• 

IJ
. 

' 
·tf '1

 
i 

I 
• 1

 
_I

 
1-

l!.
_ 

-
-

3
0 

k 
! 

' 
, 

r 
I ..

 I 
.--

' 
•I

 
• 

I-
: 

: 
i 

. "
" 

: 
I 

. 
i 

I 
z 

I 
' 

'_ 
1 

1 
•i.

.. 
i 

.. ,
 , 

I 
w

 
I 

t 
' 

. 
l;

 
. 

I 
':

I"
 

I 
. 

·-
1

- 1· .. ~
 

I, .
I 

!
J
 'i
 I ; 

i l 
, 

:: __
 _

 
, 

I 
' 

I 
. 

r 
I 

-
I 

I 
, 

l 
! 

' 
'f.'j

 ·-
.1

 
-

-
, 

'!.
 

lfl
-r

1i
 

:I 
1 

.. 

. ~1
-r-- ~· 

1·l
·:f_

 f, rh
. 

. 
I 

t 

' 

j· 

-_
[ _

_ _
[(

_ 

~ 
,
.
_

,
.
,
 

,,
 

_
_

_
!_

_
L

 
· 

• 
·•

• 
1

!1
1

 
I 

IJ
J 
2

0
 

_J
 t

--
.-

--
·---

r -
TI

 
. 

- l
 ! 

I 
I 

I 
I :

 
M' 

' '1 
: 

I 
I 

Cl
. 

I'' 
I 

. 
I 

. 
I 

I 
. 

·,
1 

I 
l 

'~ 
I 

i_
 
'
•
 

I 
. 

I 
. 

I 
I 

I 
I
.
' 

• 
I 

I 
I 

' 
' 

-
-
-
-

_
_

 _
_;

 
I 

. . 
" 

. 
--

-
' 

• 
,,

 
• 
"
' 

" 
' 

-
- I

 I
 

' 
' 

-
-

-
-,!

 
' 

I 
' 

I 
":J

I 
1.

 [ 
1 .

•
 ,

 ... 
'. l ;

;.1
,, 

._
:·_

 .
 . 

'-
1-

---1
, ·-

It-
-'"

· 
.. ,.. 

I-+
 i 

I·.
 1

,I:,
 .. 
i

i '
 

I 
i 

' 
I 

1
0

0
 

'-
, .

..... ~l
- ·

--
r 
-

. 
i 

, 
, ,

 ,
 

, 
I 

• 
. 

, 
-

I 
11

 ' 
-

I 
: 

I 
I 

• 
" 

-
I I

 
I 

' 
I 

I 
, . 

I 
• 

' 
I 

~ -
I 

~· ' 
I 

' 
• 

I 
' '

 -
;.,

 
I 

' 
. 

' 
"'

 
. 

. 
• 

• 
' 

I 
1, 

.. ,
 t

 
• 

1· 
' 

'. 
-' 

I 
I I

 
' 

• 
I 

• 1
 i 

-
f 

1, .
..

. 
1..

 
• I

 
. 

I 
' I

 I .
 -'

 
. 

I 
•. 

l:
 

,, 
I 

I 
.•

 
I 

. 
I 

: 
' 
"I

-
;· 

' ·
, 

'! ,
. '

 
• 

• 
' 

' 
: 

' 
'1

 
I 

I 
-

I 
·' 

.. 
" 
..

. ,
 

" 
I 

9
0

 

I 
I 

I 
. 

L 

N
o

. 
tO

O
 -

13
 

-
·6

 



.....
.. ,. .

. >.
~
"
'
"
'
 

r"
:: 

) 
..

.. 

9
0 

7
0

 

10
 1 

! 
1 

I 
1 

.....,.
 .. 

_...
:.--

-..!
 

--
~ 

--
-, 

-

I 
I 

t-
-~

 
j 

I .
 I 

I 
I 

' 

I ·
 i I 

I 
.
.
 

1-
·-

I 
' 

i 
" 

: 
I I 

.:j
~
~
f
 •

 
.. ·
·~

:·
 

. 
.._

..,
:~~

'?.
~
 

·~-
-

-1
 

,-.
~~

~"
'--

.,~
 

-~·1 
~ ..

.. ~
..

r-
.,

:...
,._

•..:
•_:-

:,.;
, 

~"{
~ 

~.2
 ...

 ~'
 

;\
'.

 ~;
 

;~
 

. 
....

 

I I 

I 
. 

t I 

u 
r e

-e
ce

 
:J

lf
V

IH
1 

;'
iA

U
O

.J
 

~M
 J

C:
 

"'
J1

~i
-\

.q
 

•)
.J

 
W

'!
<

-
J 

I'
 

J
3

 
,, 

rl
l 

,-M
 

·,.
.• 

r
r
.,

: 
r:

 
•_

..
.,

..
,,

._
,.

..
, 

-~
I'l

l"~
 i 

_
. 

,_
,.

 
l\

l"
V

 
I 
~
'
V
V
 

0 

. , 
. I

 . 
·~·-

1 :· ·
: .. 

·~
-1

-H
;-

rl
. 
-t
~-

. -
-~
 t

.~
 ,.

, : .
 I 

I i'
 

....
.. 

I 
t-

j 
-

;-
i 

I
,
;
 

. 

....
..t

-1
 

i 
I 

' 
I 

: I j 
l 

''J"
1 

I 
k_'

. I
 

l 
ft ... 

~t·
 I ·

·I 
tit 
1+

+4
'-
1~

 "
' ,.

,_, _
_ _

 
I.

. 
!-.: 
I ..

. 

"§
 

. 
' 

2
0

 

I:
 

I l 
·=

;1
0

0
 

G.
 

, 
I 

P
L

A
N

 
N

o
. 

tQ
O

 -
13

 
/"/

-
6 



D
e
s
c
ri

p
ti

o
n

 o
f 

P
o

te
n

ti
a
l 

A
g

g
re

g
a
te

 f
o

r 
th

e
 f

o
ll

o
w

in
g

' G
ra

in
 S

iz
e
 A

n
a
ly

se
s 

C
u

rv
e
s
 

S
a
m

p
le

 
F

ie
ld

 D
e
s
c
ri

p
ti

o
n

 o
f 

F
ie

ld
 D

e
s
c
ri

p
ti

o
n

 o
f 

T
h

ic
k

n
e
s
s
 o

f 
· 

A
re

a
l 

E
x

te
n

t 
N

u
m

b
e
r 

L
o

c
a
ti

o
n

 
M

a
te

ri
a
l 

O
v

e
rb

u
rd

e
n

 
D

e
p

o
si

t 
(E

st
im

a
te

d
) 

R
e
m

a
rk

s
 

3
0

 
M

e
ta

m
o

rp
h

ic
 (

s
c
h

is
t,

 
(C

o
n

t'
d

) 
g

n
e
is

s)
 

-
1

5
%

 

31
 

C
u

t 
b

a
n

k
 

F
a
ir

ly
 w

e
ll

 g
ra

d
e
d

 
3 

fe
e
t 

o
f 

s
tr

a
ti

fi
e
d

 
1

5
 f

e
e
t 

.L
e
n

g
th

 -
A

ll
u

v
ia

l 
d

e
p

o
si

t;
 

o
n

 n
o

rt
h

-
g

ra
v

e
l;

 v
e
ry

 l
it

tl
e
 

s
il

t 
1/

4 
m

il
e
 

s
e
v

e
ra

l 
h

ig
h

e
r 

e
a
s
t 

si
d

e
 o

f 
s
il

t 
a
n

d
 c

la
y

; 
ro

u
n

d
e
d

 
. P

e
p

th
 -

te
rr

a
c
e
s
 n

o
rt

h
-

P
e
ll

y
 R

iv
e
r 

b
o

u
ld

e
rs

 u
p

 t
o

 1
0

 
1

5
 f

e
e
t 

e
a
s
t 

o
f 

R
iv

e
r 

1
1

. 
5 

m
il

e
s
 

in
c
h

e
s 

in
 d

ia
m

e
te

r;
 

W
id

th
 -

c
o

n
ta

in
 g

la
c
io

-
d

o
w

n
s
tr

e
a
m

 
a
b

o
u

t 
1

0
%

 b
y

 v
o

lu
m

e
 

2
0

0
+

 f
e
e
t 

fl
u

v
ia

l 
g

ra
v

e
l 

fr
o

m
 

o
f 

th
e
 m

a
te

ri
a
l 

is
 

c
o

m
m

u
n

it
y

 
~r

ea
te

r 
th

a
n

 4
 
in

c
h

e
s 

-00 
o

f 
R

o
ss

 R
iv

e
r·

 i
n

 d
ia

m
e
te

r.
 

i 
5 

fe
e
t 

b
e
lo

w
 

P
e
b

b
le

 a
n

d
 C

o
b

b
le

 
g

ro
u

n
d

 
L

it
h

o
lo

g
y

 
s
u

rf
a
c
e
 

Ig
n

e
o

d
, 

(g
ra

n
it

ic
, 

v
o

lc
a
n

 c
, q

u
a
rt

z
) 

-
5

0
%

 
M

e
ta

m
o

rp
h

i,
t:

 
(s

c
h

is
ts

, 
g

n
e
is

s)
 

-
2

0
%

 
S

e
d

im
e
n

ta
ry

 (
g

re
y

-
w

a
c
k

e
) 

-
20

%
 

S
h

a
le

 
-

5%
 

C
h

e
rt

 -
5%

 



.... 
}''

"'
_

..
--

<
" I 

'0
()

 

L
l·r

n 
.. s

 "
""

 -
c 

a
"c

e 
9

0
1

 
" 

i·
~ 

·~
 

• 

o 
g 

:1 
... 
e 

g 
a 

t e
 --

B
J 

7
0

 

I- ~ 
(.

0
 

.. >
 

>- '° 
C:

:("
"\ 

·- ... .r
 4

0 
-
. 

l\
J u.
 

t-
3

o
 I 

1 
~
 

~
 , .... ~
2
0
 

; 
j 

• 
--

-L
·-

--
· 

10
 O
O

O
 

--
-~
 

.... 
_'

::
 

. 
~E

fr
,.

.\
R,

..
,.

.'
E

'H
.
 
Q

f 
;J

O
f1

1'
.i1

S
d 

• 
,,.

f-F
A

!R
S

 
a 

•·
•T

!Q
.,

 ...
 L.

. 
'1

K
.:'

O
U

R
C

E
..5

 
,.

 

v1
AT

~r
~ 

~1
~~

_o
d-
<c
t~

 
SR

A~
,:

:~i
' 

i 
1 

! 
--
~ 

G
R

.l4
lN

 
S

IZ
E

 A
l\

A
L

Y
S

JS
 

c:
-a

r 
C

O
N

C
R

E
T

E
 

A
G

G
R

E
G

A
T

E
 

R
F

C
O

N
N

A
,S

S
A

N
C

E
 

S
iz

e 
in

 I
n

ch
e

s 
T

yl
er

 S
tm

rJ
ar

c-
M

e
sh

e
s 

p.a
 ... 

In
ch

 
I 

G
'' 

3
" 

••
• 

c.
 

14
 

2
0

 
4a

 
1

o
c 

2
c
r 

1
0 

·\, 
' 

\ 
I 

. 
' 

\'
 

, 
I 

-~
 

I 
....

_ 

I 
\ 

I 
-
1 

--
-~
 

\ \
 

·I 
I 

_.
...

..,
 

' 
·9

\ 
' 

,r
-

' 
\ 

/ 
\ 

J 
,, 

\ 
\ 

I 
/ 

\.
 

--
-·

.--..
. ~

· 
... -

·-·j
-

~ 
I 

, 
I 

/ 
' 

\ 
1 

,,/ 
I 

, 
. 

/ 
. 

I 
\ 

/ 

\ 
I 

; 
· 

1 

·h 

--
-

+
 
.
.
.
 

t 
i 

• 
t 

I I ·t 

I 
..

. -
-1 

I 
I 

! 
·1 

I 

I ·1 

-
-
·-

...
 _

._ 
t 

I I I I 1--
·--

I I 

'
, 

..,. 
' 

-..-
... 

' 
I 

I 
-

.......
 

! 
I 

--.. 

-
·
-
.
-
-
~
 

·-
-
i

f 
-

.. ~ 
··-

· 

' 

I 

I 
/ 

I 

, 
I 

I 

i 
• 
-1

 
-·

-
"-

--
J

 
-

-
t
-

I 
. 

,,
·1

 _
_

.-
P

A
N

. 
' 

L 
m

it
s 

fo
r 

fin
e 

og
g'

"e
Q

i.n
& 

-
-
2

0
 

y
, 

.....
 

~
 

~
 

lJ
.J 

4
0 

=t
 

'>- ;!
) 

? 

f 
~
 

1 • a:
 

ll
J 

6
0

 ~
 

<1
 

' (.
. 

.., .
... 
~

· 

rg
sn

ie
 

Im
p

u
ri

ti
es

 
4 7

 
e
st

 -
li

g
h

te
r
. 

F
in

e 
~~ 

gg
re

ga
te

s 
ba

ve
 
sl

ig
 

~ 
im

e 
co

n
te

n
t

. 
-

ac
 
~ 

9
C'

 

I 
I .

, 
I 

1
0

0
 

tO
 

1..
0. 

0,
1 

P
l.L

1M
E

TE
R

 -
M

.1
\1

. 

l 
·-

. 
I 

I 
I 

1 i 
· 

Si
t.'

3-
Y
u
k
o
~
 ~
i
n
.

-
_

__
 H

o
le

 N
o.

 _
_ 
--

-;
--

--
'·

 .
. 

__
__

_ 
S

a
m

p
le

 M
o .

. 
_ J

l _
_

_ ~
-

·-
-.

 _
 -
P~
t>
tr
-.

 _
. -

-~
 -

-i
-_

_ +
· .

.. 
P

o
tt

e
d

_· _
_

 .
..

..
. 

__
__

__
 D

a
te

 __
__

 !
_ .

. 

tU
 I

 
: 

'__
,_S
tu
d~
?6

_1 
-
-
-
-
-
-
-
·
 

' 
! 

·-
--

_
_

 
· 
-
-

-
-
-
--

-
-
-
-
·
-

! 
. 

i 
I 

I 
: 

I 
l 

_
_

_
_

_
_

_
_

_
 _

_
_

J
 

P
L

.l
.N

 
N

o
 

tO
O

 -
13

 



D
e
c
ri

p
ti

o
n

 o
f 

P
o

te
n

ti
a
l 

A
g

g
re

g
a
te

 f
o

r 
th

e
 f

o
ll

o
w

in
g

 G
ra

in
 S

iz
e
 A

n
a
ly

se
s 

C
u

rv
e
s
 

S
a
m

p
le

 
F

ie
ld

 D
e
s
c
ri

p
ti

o
n

 o
f 

F
ie

ld
 D

e
s
c
ri

p
ti

o
n

 o
f 

T
h

ic
k

n
e
s
s
 o

f 
A

re
a
l 

E
x

te
n

t 
N

u
m

b
e
r 

L
o

c
a
ti

o
n

 
M

a
te

ri
a
l 

O
v

e
rb

u
rd

e
n

 
D

e
p

o
si

t 
(E

st
im

a
te

d
) 

3
2

 
C

u
t 

b
a
n

k
 o

n
 

W
e
ll

 g
ra

d
e
d

 g
ra

v
e
l;

 
1

8
 i

n
c
h

e
s 

o
f 

s
il

t 
6

0
+

 
fe

e
t 

L
e
n

g
th

 -
S

o
u

th
w

e
st

 
a 

fe
w

 r
o

u
n

d
e
d

 
1/

3 
m

il
e
 

si
d

e
 o

f 
b

o
u

ld
e
rs

 u
p

 t
o

 1
8

 
T

ie
p

th
 -

P
e
ll

y
 R

iv
e
r 

in
c
h

e
s;

 c
o

n
si

d
e
ra

b
le

 
5

5
 f

e
e
t 

1
6

. 
5 

m
il

e
s
 

w
h

it
e
 c

a
rb

o
n

a
te

 o
n

 
W

id
th

 -
u

p
s
tr

e
a
m

 
lo

w
e
r 

s
u

rf
a
c
e
s
 o

f 
1/

3 
m

il
e
 

fr
o

m
 

p
e
b

b
le

s 
in

 u
p

p
e
r 

-
c
o

rn
-

m
u

n
it

y
 o

f 
fe

w
 f

e
e
t;

 v
e
ry

 l
it

tl
e
 

R
o

ss
 R

iv
e
r;

 
w

e
a
th

e
ri

n
g

; 
m

in
o

r 
4 

fe
e
t 

b
e
lo

w
 

s
il

t,
 

c
h

e
rt

 a
n

d
 s

h
a
le

. 
g

ro
u

n
d

 
P

e
b

b
le

 a
n

d
 C

o
b

b
le

 
s
u

rf
a
c
e
 

L
it

h
o

lo
g

y
 

Ig
n

e
o

u
s 

(g
ra

n
it

ic
, 

v
o

lc
a
n

ic
, 

q
u

a
rt

z
) 

-
6

5
%

 
S

e
d

im
e
n

ta
ry

 (
g

re
y

-
w

a
c
k

e
, 

a
rk

o
s
e
) 

-
2

5
%

 
M

e
ta

m
o

rp
h

ic
 (

g
n

e
is

s,
 

sc
h

is
t)

 
-

1
0

%
 

3
3

 
C

u
t 

o
n

 K
e
tv

-.
 

W
e
ll

 g
ra

d
e
d

 s
a
n

d
y

 
1

8
 i

n
c
h

e
s 

o
f 

s
il

t 
2

0
+

 
fe

e
t 

U
n

li
m

it
e
d

 
a

kt
: y

 
n

i.
in

e 
g

ra
v

e
l;

 r
o

u
n

d
e
d

 
ro

a
d

 6
. 

1 
b

o
u

ld
e
rs

 t
o

 9
 i

n
c
h

e
s 

m
il

e
s
 f

ro
m

 
in

 d
ia

m
e
te

r;
 c

o
n

-
C

a
n

o
l 

R
o

a
d

; 
s
id

e
ra

b
le

 w
h

it
e
 

a 
re

p
re

-
c
a
rb

o
n

a
te

 o
n

 l
o

w
e
r 

se
n

ta
ti

v
e
 

s
u

rf
a
c
e
s
 o

f 
p

e
b

b
le

s 
sa

m
p

le
 f

ro
m

 
in

 u
p

p
e
r 

4 
fe

e
t;

 
th

e
 u

p
p

e
r 

6 
n

e
g

li
g

ib
le

 s
il

t;
 m

in
o

r 
fe

e
t 

o
f 

w
e
a
th

e
ri

n
g

. 
m

a
te

ri
a
l 

I 

R
e
m

a
rk

s
 

G
la

c
io

-f
lu

v
ia

l 
m

a
te

ri
a
l 

G
la

c
io

-f
lu

v
i 
a
l 

m
a
te

ri
a
l 

.....
.. '° 



S
a
m

p
le

 
N

u
m

b
e
r 

3
3

 
{

C
o

n
ti.

cl
) 

D
e
s
c
ri

p
ti

o
n

 o
f 

P
o

te
n

ti
a
l 

A
g

g
re

g
a
te

 f
o

r 
th

e
 f

o
ll

o
w

in
g

 G
ra

in
 A

n
a
ly

se
s 

C
u

rv
e
s
 

F
ie

ld
 D

e
s
c
ri

p
ti

o
n

 o
f 

F
ie

ld
 D

e
s
c
ri

p
ti

o
n

 o
f 

T
h

ic
k

n
e
s
s
 o

f 
A

re
a
l 

E
x

te
n

t 
L

o
c
a
ti

o
n

 
M

a
te

ri
a
l 

O
v

e
rb

u
rd

e
n

 
D

e
p

?
s
it

 ·
 

(E
st

im
a
te

d
) 

P
e
b

b
le

 a
n

d
 C

o
b

b
le

 
L

it
h

o
lo

g
y

 
Ig

n
e
o

u
s 

(v
o

lc
a
n

ic
, 

q
u

a
rt

z
) 

-
6

0
%

 
S

e
d

im
e
n

ta
ry

 (
a
rk

o
s
e
, 

g
re

y
w

a
c
k

e
) 

-
20

%
 

M
e
ta

m
o

rp
h

ic
 (

g
n

e
is

s,
 

sc
h

is
t)

 
-

20
%

 

R
e
m

a
rk

s
 

N
 

0 



J. 

,, I 

u
(
t
~
f
'
r
-
F
 

, 
'·

'H
i 

...
 ,
.~

'-
-~

 
J 

r
~
·
:
 

.._
 

w
 

O
E

t;
.4

R
T

M
E

Y
t.

Q
f 
l'
i~
l=
..
HS
R
N
 
~
F
c
A
I
R
S
 
a 

"'
IH

IO
N

.:
1L

 
R
F
~
O

LJ
R
C
E
f
 

I 
i 

I 
WA
T~
~ 

Rf
SO

L)
,~c

~s
 
~R
A
NC
H 

1 
I 

' 
i 

! 

.... ~
 

j 
I 

I 
I 

-
-

-
.._ 

-+
--

-·
 -

~-
·-

-
.... 
-
·
-
-
-
-
-

--
--

-'
" 

. 
--

--
+

-.
..

-.
..

 
7

-
-
-
-
-
-
-

L
 .

... _
.__

 
·-

-
· 

G
R

A
IN

 S
IZ

E
 A

N
A

L
Y

S
JS

 
F

o
r 

C
O

N
C

R
E

T
E

 
A

G
G

R
E

G
A

T
E

 
RE
CO
NN
A~
SS

AN
CE
 

I 
, 

S
iz

i: 
in

 ,l
n

q
h

e
s 

: 
, ,

 , 
:, 

, 
T

y
lW

 
$
t
m
~
a
r
~
~
 M

gs
he

s 
P

e'
" 

ln
p

h 
, 

l 
·
~
 

~\ 

6 
• 

I 
1 

e 
! 

, 
1;;

; 
i I

 
1 
~
a
 

1 
' 

a 
1 

1
0

0
 

2
0

0
 ·

 
' 

0 
10

0 
I 

I 
I 

' 
I 

: 
! 

: 
I 
~
 P

A
N

. 

90
1 

L
im

it
s 

fe
r 

c
o

d
rs

e
 

. 
a

g
g

q
?

g
a

te
 -

B
O

 

7
0

 

1
- r ~
 6

0 
w

 ;-;.
 

>- co
 5

0
 

<
{ 

I 1
-

Q
:: 

4
0 

LU
 

z u.
 

t--
3

0 
<

-
L!.

J 
(.

) er
 
~
2
0
 

10
 I

 

1o
b

o
 

r 
I 

f 

\
\ \ 

\ 
\ 

\ \~
 

\ 
\ 

\
, 

,\
 

't
 
·
~
 

~ \ \ .\ ,.
 T

 

,
, 

!.
 

I'
· 

'
I 

10
0 

-~
 
r 

i 
I 

I 
; 

i
t-
~
-
,
 

I 
i 

I 
I 

/ 

,... 
' 

/ 

I 
I ~ ~~
~1 -· 

_,.
 

/ 
.-..

.. 
~ 

I 
I I ! 'I 

I 
I 

I 
I 

I 

--
-+

 
..-

· 

!1.
 j 

,I
I 

1 

10
1 

I 
P

IA
M

E
T

E
R

-
M

. M
, 

--
;.

--

·+
 

.._
 

t 
' 

""
 ..

...
. 

I I I 

I 

• 
I 

l...
. 

I 
I 

: 

I 
"r

-_
 

I 
/ 

....
; 

"-
.. 

-
·
 

' 
t 

11
 

I i.
 ... 
-
-
-
·-

· 

I ' 

I 
I 

--
-- i'

 

-
~
-
.
,
.
-

; 
l 

. 
I 

_,
_L

im
its

 f
o

r 
fin

e 
a
~
g

re
g
q;
& 

I 

.!
 
~
-
-
·
-

~ 
-
·
 

~-
,.
. 

-
-
-

--
-1

2
0

 

' 
.. 

I 

..
..

 't
" 

--
--

... 

3
0 

1
- ::z:
 
~
 

w
 

-· 
~
-
-
-
-

1
4

0 
~
 

> ro
 z 

-
•5

0 
~
 

l- a:
 

w
 

6
0 
~
 

<
l 

0 u 

ga
n

id
 I

m
p

u
ri

ti
es

 
t7

0
 § 

st
 -

li
g

h
te

r
. 

C
oa

rs
 

u 
g

g
re

g
a

te
s 

ha
ve

 s
an

d
s 

~ 
e1

1e
nt

ed
-

to
 t

h
e 

gr
av

e 
~
 n

. 
ho

w
 p

a
rt

ia
l 

li
m

e 
co

e.
 

-
g,

 a
nd

 
co

n
ta

in
 2

5%
 

la
te

-s
h

a
p

ed
 p

a
rt

ic
le

 9 .° 
in

'2
 

ag
gr

eg
at

es
 

ha
ve

 
n 

I 

-
I 

,j
rp

p
re

ci
ab

le
 l

im
e 

co
n

t 
t.

 
-
-
-
~
~
~
~
~
-
-
-
~
~
~
1
0
0
 

l.O
 

op
 

I 
I 

• 
• 

· 
.... 

! 
.. 

_, 
• 

·~
 I

 
t·"

" 
• 

I 
'" 

1 
• 

• 
r 

. 
' 

' 
I 

' 
• 

I 
: 

I 
I 

I 
. 

I 
+

::I
 ~

it
e 

-,-
Y

.u
k.

Q
n-

&
is

in
-

__
_ 

H
ol

e 
N

o
. _

__
_ T

 _
__

 1 _
 .

 _
_

_
_ 

. 
S

a
rn

·p
1e

 l'
fo

 ..
 - )

~
- -
-.
 ~ 

_.
 _

 ~ _
_ 
--

Pe
trt

h 
1 

_ 
t--

r -
-~

-
~-

-;
!_

 _
__

 P
lo

tt
e

d
 _

_ 1
, _

 . _
__

 -
,-

--
D

a
te

_.
 _

_ 1 __
 _

 
t ,

, 1
 r

 
s
t
u
d
L
~
1
 _

_
_

_
_

 _:_
_~'

 _
_

_
_

_
 , _
__

_ 
-
-
-
~
-

j 
• 

_
_

_
.
 

l.
 '

.. 
_ _
__
i_
_~
 

• 
1 

_ 
, 

i 

.. 
P

L
A

N
 

N
o

. t
O

O
 -

I~
 



D
e
s
c
ri

p
ti

o
n

 o
f 

P
o

te
n

ti
a
l 

A
g

g
re

g
a
te

 f
o

r 
th

e
 f

o
ll

o
w

in
g

 G
ra

in
 S

iz
e
 A

n
a
ly

se
s 

C
u

rv
e
s
 

S
a
m

p
le

 
F

ie
ld

 D
e
s
c
ri

p
ti

o
n

 o
f 

F
ie

ld
 D

e
s
c
ri

p
ti

o
n

 o
f 

T
h

ic
k

n
e
ss

 o
f 

A
re

a
l 

E
x

te
n

t 
N

u
m

b
e
r 

L
o

c
a
ti

o
n

 
M

a
te

ri
a
l 

O
v

e
rb

u
rd

e
n

 
D

e
p

o
si

t 
(E

st
im

a
te

d
) 

3
3

-A
 

C
u

t 
b

a
n

k
 o

n
 

M
e
d

iu
m

-
to

 c
o

a
rs

e
-

-
1 

to
 4

 f
e
e
t 

L
im

it
e
d

 
C

a
n

a
l 

R
o

a
.d 

g
ra

in
e
d

 s
a
n

d
; 

m
in

o
r 

1/
4 

m
il

e
 n

o
rt

h
 

g
ra

v
e
l;

 v
e
ry

 l
it

tl
e
 

o
f 

d
a
m

 s
it

e
 

s
il

t 
o

r 
c
la

y
; 

m
a
te

ri
a
l 

a
re

a
; 

1
0

 
o

c
c
u

rs
 a

s
 n

a
rr

o
w

, 
fe

e
t 

a
b

o
v

e
 

ir
re

g
u

la
r 

le
n

s
e
s
 i

n
 

ro
a
d

 s
u

c
la

c
e
 

ti
ll

 (
sa

m
p

le
 N

o
. 

2
9

) 

~
:
'
P
e
r
m
e
a
b
i
l
i
t
y
 
c
o

m
p

u
te

d
 i

n
 t

h
e
 f

ie
ld

 u
si

n
g

 a
 
S

o
il

te
st

 P
e
rm

e
a
m

e
te

r,
 

M
o

d
e
l 

K
-6

2
0

 

P
e
rm

e
a
b

il
it

y)
!<

 
(c

m
/ 
s
e
c
.)

 

io
-3

 

N
 .....
 



1
1'

:':
.

f. 
••

 ~ 
t 

~ 
..

..
..

 ·
~ 

•..
c 

-
~
 l

 
• 

~
t
.
~
,
.
!
R
T
V
E
 
lt

 C
E

. 
N
0
~

1=
t1
Si
i 

i 
~
F
"
"
A
I
R
S
 

Ci
 

'lJ
-.

T
t:

:>
;i

:L
 
r;

iF
~O
U
R
C
¥
 

« 

' 
I 

w
AT

Ej
R

 
kt

9
ol

J~
cr

::
; 
~R
AN
CH
 1

 1
 

· 
1 

1 
. 

i 
..

. 
-

-
-

-
-
·
-
-

-
-
-

-
-
·
 

t-
-

,_
. 
·-

• 
• 
-
-

-
~
 

_
;
.
_

 
.., 

-
...

 

... 
-

.... 
..

.,
.)

 
... 

I 
i 

I 
I 

I 

~ 
... 

·-
-.

.:
~ 

~-
1 

G
R

A
IN

 
S

IZ
E

 A
l\

A
L

Y
S

IS
 

!=
'o

r 
C

O
N

C
R

E
T

E
 

A
G

G
R

E
G

A
rE

 
R
E
C
O
N
N
A
~
S
S
A
N
C
E
 

l
. 

' 

S
iz

e 
1n

 l
'lc

h
e

s 
e

r 
ln

t:
h

 

a
• 

3
' 

'f 
;f.

 
~
 

I 
4 

1 
e 

r4
 

i 
1 

1 
1 
~
a 

4
s 

10
0 

co
v

u
 

lo 
1

0
0

 I 
i 

I 
I 

<
. 

I 
I 

w
 

I 
I 

I 
I 

ii 
,,

 
I 

I 
f 

'\
 

I
\ \

\ 
_

_
.,

--
,P

A
N

. 
II 

I 

9
0

1
L

im
11

sf
c
·c

c
a

-s
i; 

'. 
ag

-;
,.

€
g

o
te

--

I 
\ I
\
 
~
 

\ 
\ 

, 
I 

~
~

:L
im
i
b
 'f

Q
r 

fi
ne

 a
g

g
re

 
I 

'§
 

I 
8 

'J
 

"">
O 

1-
 r (!
) 

6
0

 
- w

 
;i;

 

>- en
 5

0
 

z <
{

 

l:
 

f- or
 4

0 
h

.J z u.
 

~-
3
0
 

z [,
; 

'
j
 

("
' ~
2
0
 

10
 

! l 

I
-

-
;-

· 

\ 
I 

I 
\ 

I 
' 

'\T
 

..
4

-.
..

 

' \ \ \ \ 
_ :

..-
-

! ·
 1T

· -
I 

I t 

t 
-

_J 
_

j _
__

 
i.!

 .
.J~

-r
 -

·-
., 

..
. 

. 
I 

I 
I I 

,I
 I

 
, 

I 

-1
 

I 

l 
I 
l t 
. t

 
t 

I 
i 

I
;
 

I I 

I 
I 

I 
I 

I 

1.
~4
 . ..

,. 
-·

--
--

--
· 

-
i-

I 
I 

~ 
j_

 
_ 
_

j_
 

1 I 
I
i 

I 
. 

-· 
! i

 
I 

I 
i 

I 
i 

I 

I 

-
-

-
#

 

I ..-
--

.I :I .1
 I 

--
· -

-· 
.... -

:-..
..--

--

I 

. , 
Jll

 .
 .

 
i 

--,-
--

-
h-

--
--

ii
H-

-
f-

t-
-
r
-
~

· 

·1'
 

f t
 

~ 

I , 
I 

! 
I 

i 
! 

I 

I 
I 

1 
I 

' 
1 

·-
~

--
-+

-'
-'

-+
-<

--
t-

--
.-

,.
--

-
l-

~
2
0
 

I l 
' 

I
.
 

I 
I 

! •
 

' 
: 

., 
f 

I 1
 

I 

-4
--

-4
 

: 
r
i l i I 

• 
-
·
 

-
* 

' 
.1

 

1···-
-1

 ..
...

 -
:-

-
-

3
0 

I 
I 

l 
• 

I 
....

.. 
I 

. 
, 

j 
I 

I 
• 

r 
I 

I 
I 

I 
... 

_
, 

. 
~
 

I 
i 
:i

 , ,
 .'t 

w
 

--
; 

. ·
-
-
-

!..
-.:

--
4

0
 3

 
; 

I 
. 

; 
! I 

,.
..

 

I 
I 

I 
··

, 
' 

I 
' 

CD
 

I 
: 

: 
I 

' 
-

f 
z 

· -
i ·

r
 
+

 -
' -

-
5

0
 'i.

 
' 

' 
t 

. 
I. 

.
_

 

I 
' 

: 
I 

I•
 

I 
I 

.!
 

. 
I 

I 
' 

r 
a:

 
j 

! 
I 

' 
I 

I 
I 

I 
' 

' 
. 

. 
-

IW
 

. 
--

· 
-·

 -
1

-.
-l

.-
-t

--
-'

 ->
--

--
-

6
0

 <
/')

 
1 

I 
' 

: 
1 

, 
! 

1 
er

 
I 

I 
I 

; 
: 

• 
. 

I 
., 

• 
<

{ 

I 
' 

. 
. 

' 
. 

0 
• 

I 
• 

I 
I 

. 
I 

I
·
.
 

I 
I 

I 
• 

. 
u 

I 
I 

1· 
I 

I 
'.

 
I 

I 
I 

I 
I 

I 
I 

J 
I 

• 
I 

I 
~t
 .

. 
1

-
-

t 
' 

, 
• 

-
-

-
··

-
..

 -
--

r 
; 

f 
'r*

a.
µq

 I
n

lp
iir

l!t
.1

8
8

 -
7o

 ~
 

! 

l 1 I
 I 

j 
I 

i ·
 I 

1 ea
t;

 -
;l
i
 h

te
r.

 
F

in
e 

~ 
1

1 
' 
I i 1· 

: 
I 

I '
 .

 .~
: 

ta
 

-~
!•

 &
~i
gh
 so

 :r 
·1

 
I 1

1
 i 

• 
1 

iir
jle

, o
o

n
 

t.
 1

 

I 
l 

I 
i 
I 

I ' 
I I

 
; 

; 
·t

 
I 

I 
I 

i 
. 

I 
I.

 
I 

I 
I
' 

I 
I 

I.
 

: 
-

• ~
 I

 
1·

 
-
-

' 
' 

f 
' 

.. 
• 

r
· .

. 
: 

I 
I 

l 
I 

. 
I 

! 
' 

I 
• 

I 
. 

I 

I 
• 

I 

... ,
 .. I I 

9
0

 

I 
' 

I 
I 

-
. 

I 
I 

1
0

0
 

I 

IO
O

P
 

10
<)

 
. 

: 
• 

· 
10

1 
1 

• 
1 

1 
1 

1.P
j 

. 
l 

! 
· 

' 
op

, 
· 

1 
' 

1 
I 

I 
I 

I 
·, 

i 
p

L
t\

M
E

T
E

R
-.

M
. M

l 
I 

I 
• 

I 
: 

: 
: 

: 
i .

 I 
I 
I 

I 
I 

i 
' ... 

I 
I 

! 
• 

I 
i 

I 
I 

i 
I 

. -
I
.
 

: 
1. 

I 
l 

I 
I 

j 
. 

' 
I 

' 
I 

I 
I 

• 
1 

l 
l 

I 
• 

I 
I 

' 
' 

·~ 
l 

j 
• 

I 
I 

I 
• 

• 
. 

I 
' 

I 
. 

I 
' 

j 
• 

• 
··

-
: 

-
-

-
-

• 
-

_J
 
~ 

• 
• 

• 
• 

• 
' 

. 
-

. 
• 

. 
• 

I 
I 

• 
' 

I 
i 

. I
 

I 
; 

: 
I 

i 
J 

i) 
j 

S
it

e 
..

 Iu
lc

Q
n

. &
si

n
. _

__
 .H

o
le

 N
o .

. _
__

__
__

_
_

__
__

__
_ 
sa

rn
·p1

e N
o .

 .3
3=
-~

-~
 _

 J_
 _

 -r :
 ___

 
pM
t~
 j ·

 t--
r -'-

i-~
--

~ 
.. 1 

P
lo

tf
lf

 d
 .1

-+
. ·--

i-
-

~ --
-r

pa
te

=
 -
--

--
-

u
:.

1'
 

! 
I 

I 
St

~y
 1

9~_
! -

-
-

__
 ._

· -
--
-~

~-
-~

--
I 

I 
. 
~ 

t 
I 

l 
' 

! I 
I 

l 
I 

I 
I 

. 
I 

I 
' 

I 
I 

I 
J 

P
L

A
N

 
N

o
. t

O
O

 -
13

 
,,

.,
; 
_ 



D
e
s
c
ri

p
ti

o
n

 o
f 

P
o

te
n

ti
a
l 

Im
p

e
rv

io
-u

s 
M

a
te

ri
a
l 

fo
r 

th
e
 f

o
ll

o
w

in
g

 G
ra

in
 S

iz
e
 A

n
a
ly

si
s 

C
u

rv
e
 

S
a
m

p
le

 
F

ie
ld

 D
e
s
c
ri

p
ti

o
n

 o
f 

F
ie

ld
 D

e
s
c
ri

p
ti

o
n

 o
f 

T
h

ic
k

n
e
s
s
 

o
f 

A
re

a
l 

E
x

te
n

t 
N

u
m

b
e
r 

L
o

c
a
ti

o
n

 
M

a
te

ri
a
l 

O
v

e
rb

u
rd

e
n

 
D

e
p

o
si

t 
(E

s
ti

m
a
te

d
) 

2
9

 
C

u
t 

b
a
n

k
 o

n
 

D
e
n

se
, 

s
il

ty
, 

c
la

y
e
y

 
1

2
+

 
in

c
h

e
s
 
o

f 
s
il

t 
1

0
0

+
 f

e
e
t 

l'.J
 n

li
m

it
e
d

 
C

a
n

o
l 

R
o

a
d

 
ti

ll
; 

a 
fe

w
 b

o
u

ld
e
rs

 
1/

4 
m

il
e
 

u
p

 t
o

 2
4

 i
n

c
h

e
s
 i

n
 

n
o

rt
h

 o
f 

d
a
m

 
d

ia
m

e
te

r;
 h

ig
h

 d
ry

 
s
it

e
 a

re
a
; 

5 
s
tr

e
n

g
th

; 
m

in
o

r 
fe

e
t 

a
b

o
v

e
 

b
ro

w
n

 w
e
a
th

e
ri

n
g

 
ro

a
d

 s
u

rf
a
c
e
 

in
 u

p
p

e
r 

2
4

 i
n

c
h

e
s;

 
c
o

n
ta

in
s 

a 
fe

w
 n

a
rr

o
w

, 
, 

ir
re

g
u

la
r,

 
sa

n
d

 
le

n
s
e
s
 (

s
a
m

p
le

 N
o

. 
3

3
-A

);
 t

il
l 

c
o

n
ta

in
s 

a 
h

ig
h

 p
e
rc

e
n

ta
g

e
 o

f 
,b

la
c
k

, 
c
h

e
rt

 p
e
b

b
le

s 

R
e
m

a
rk

s
 

T
il

l 
e
x

te
n

d
s 

fo
r 

m
a
n

y
 m

il
e
 

a
lo

n
g

 b
o

th
 s

id
E

 
o

f 
R

o
s
s
 R

iv
e
r 

u
p

s
tr

e
a
m

 f
ro

n
 

s
it

e
 

s s N
 

N
 



: :
--:

-~~
l:
~ 

~
~
~
~
~

-;-
~
~
·
~
~
;
;
 
~
~
 

c-
M

o
1

a
tv

1
.v

 1
.;>

\ 
~.

 
a

:!
 J

:)
Y

':
>

 .e
 

ill
'"

 T
 ! '·

; '
~'

 
r~
jj
l 1-

1.1
. ·rEP

A~T
~EN

T' 
fU
~t
""
' 

~FF
 .. R

s 
8 

••"
',
~ 

1<
fo.
f~
1 

' ' 
. 

r~
_,
~r
~

. -~
 n

 ~ ,
 .. 

' 
"".

'.
[ l

·.1
 ;

<' 
I 

,,
J
ij
:l

 
I'

 rt 
I 

! 
! 

I 
1 

·,
I 

.
.

.. 
'1 

, 
I 

l'<
.t.

::>
~~~

.1:rs
,.~R

Ar
 .l

H~ 
'I

 I"
' 

. 
I 

i 
! 

-1
:1

' 
., 

l.·~
·1· 

r 
>

/ 
' 

'.
 ! 

. 
,. 

' 
' ·

. 
! 

, 
I 

, 
. 

I 
I 

' 
I 

I 
' 

. 
I 

• 
• 

I 
I 

,~
 

. 
' 

(
' 

I 
' 

. I
 
I 

I 
. 

. 
·. 

·-
. 

,. 
. 

' 
' 

,_
 .

 
~ 

I 
.. 

' 
' 

. 
I 

' 
. 

I 
' 

• 
• 

1·
 

. 
. 

I'
 

' 
I 

• 
I 

f
' 

. 
' 

t
. 

·-·.-
·1'

."1
'· 

' 
··-1

· 
··

l 
1 
I

. 
I
.
',

,
 

.,,
 

,j
(!
)R
~l
l\
 .

. b
lL

.E
 J

~N
AL

'L
.>

i 
..

 
j: 

·.,
 ...

 -
'
 

.. ,_
-,
·~
-.
 

• 
'. 

. ....
.: 

·~ 
"
'
 

.:
 

,
.
L

-

I 
Ii

 
' 

'. 
,,

 
'.

' 
; .

 
! 

' 
' 

t 
I 

' 
' 

I 
I 

' 
l 

I
. 

' 
I 

' 
• 

' 
I-

• 
I•

 
I 

, 
• 

i 
I 

-
I 

I 
t<

T 
' 

~. 
. I

 
. 

1 
. 

' 
i 

• 
• 

. 
, .

.
 

l..
. 

• 
~ 

I 
! 

' 
' 

: 
f. 

4 
I 

' 
I 

. 
• 

I 
. 

'· 
' l

 
'.

. 
.-

-
~ 

•-
. 
~
-

~·
~ 

: 
..

. 
..,

. •
. ~

. 
f 
·+

 
I 

. 
• 

. 
• 

. 
. 

. 
I 

I 
I 

. 
' 

. 
I 

. 
' 

• 
. 

.... 
I 

I 
~ 

I 
-i

 
_-

-
. 

I 
' 

' 

U.
 "''.

'.+H
;f-

.:-
1--

-r
-
~·~-~ 

; i-
+1

. ~--
1---

r-
: 

--
-r

 < 
1-:

--"
 ~c·

 1~-
;--;

4·,:
-t

 
-

-~-;-
r ~
i+
 . 1

 
• 

. ...
 

.· ..
... :·t

.:'-
:"+

-. 
-
~1 

~-~-;--
:.1 .

. '
 .~

~,F
~L
j-

s1
1E 1 l~ 

JN
C

 
. 

: 
1 

11
. 

1 
. 

1u.~
t?

.~!
~(~

~) 
s.'

 :V
E

S
1,

: 
__ 

,
. 

r·i 
.. 1 

i·f
 ~:
H~

9!R
cM
~r
~~-

-f~:~
IA,

~¥s
'~-

· 1·.
 ,.

J;~\
~ .. !

 
. 

. 
. 

'.
 
f,

 
' 

.,
 

I 
' 

' 
I. 

. 
1 

I 
I 

I ·
 

' 
. 

' 
I 

' 
I 

1
0

0
 

· 
) 

· 
' 

·i,
 

, 
· 

" 
'4

 
' 

;i
'!

I 
1 

t 
1 

R
 

· 
I 

t 
i 

, 
· 

·1
 s 

·;
 1 0

 
' 

.:.r
 

• '
o

' 
-. 

· 
·u

 1
0

 
..

 
: 

i
n

 
I 

1 
• 

•·
 

..
 

: 
• 

• 
•
•
 

• 
• 

1 
i" 

,. 
. 

-
· 

1 
0 

.. !
 j' 

1 
· 

'· 
' 

~. 
~

, 
I 

1
1

1
 

I 
I 

I 
'1 

' 
I 
l ! 

·" 
:· 

! 
l 

I 
. 

. 
l 

'1 
. 

' 
A

 
j-;,

 •
• .. 

! 
• 

l 
. 

:1 
-1 

' 
. 

'I
 

: 
-.

 I:
 

. 
. 

I ,
 . .

 
I 

: 
:
·
 

I 
• 

I 
I 

L 
• 

• 
• 

I 
• 

• 
• 

' 
' 

I .
 

. 
l 

.j. 
. 

. 
• 

f 
• 

I 
I 

' 
I 

I 
• 

~ 
• 

I 
I 

• 
I I

 
: 

! 
' 

I 
' 

.. 
I 

I 
' 

' 
' '

 
. 

. 
. 

'-
1 

L 
-

. r
• 

'1 
"-'•

 ' 
., 

'.
 -

l 
-· ,.

 1
 

·1
. 

' 
t 

-
I 

' 
, '

· 1
 

H. g
· ,· 

i 
I 

; 
.·

, 
Ii

 tj 
I 

i 
it 

J 
: ·-

-~
1 H

' 
·~-·

·: 
~i,-

· ·-
-.~ 

-~ -
·· 

L 
··,

 
; 

,.·
 

.iT
· 
-tt

ia(t
:' lc.§

a
. 

µ;,
 1 

'·! 
I'

 ·1
 

I 
9

0
 

-
, 

• 
--

-
-

·· 
l 

.J
 ,

....
 

-
-

-
--
+~
 

·-
'-

-
T

 -r
 

I 
-·

 
· 

, 
-
'-

i 
t 
=-
~
 --

· 
t--

--
-

10 
" 

I 
I 

I 
l'

 
I 

·1
~
 

I 
I 

1 
I 
I 

I 
I.

 
j 

I 
• 

' 
' 

;1
 ' 

I 
,_

,.
,
 

' 
I 

• 
~ 

I 
• 

• 
' 

• 
I 

• 
l 

~ 
I 

: 
d

" 
l 

I 
--

f 
-

.. 
J
..

. 
• 

• 
._

_,. 
• 

t 
.. 

. 
-

-
i.

· 
• 

. 
""·

! 
' 

' 
'

' 
I 

1
1

 
• 

• 
• 

I 
I 

• 
·'

" 
• 

. 
I 

:·
 

I 
-

'.I
 
I '

 
I

. 
• 
I I

 
I 
~

I . 
i 

j 
·! 

I 
I 
i+"

 . 
I

. 
,J· 

· 
11 

·-
; 

: 
. 

"1
 

·.
,.

 
: 

t 
. 

-· 
-

• 
l'C

 3
0

 
. 

I 
l 

1 ·~ 
•.

 
I 

-
I·

 ·
t 

··I 
,-· 

... I
 

I 
' 

I 
. 

I 
i 

I 
I 

I 
' 

I.
 .

 
I 

I 
. 

~'
 

. 
J 

-
' 

I•
 

I 
J 

't
 c

 "'
" 

I 
! 

I 
..

 -
~ 

I 
. 

,.
 ~.

 
l ·

 
I 

··:-
i ! 

·r 
! 

I 
-j 

. 
. 

. 
. 

! 
. 

: 
• 

-. 
-

:·
I 

1-
I 

. 
. 

• 
.. 

I 
• 

. 
t 

-(
 

I 
, 

1 
-.

 ,
 

(I:>
 i

CP
11

D
IO

) 
-

• 
·t

. 
"".1

-
-.

• 
8

0
 
~
 -

:-
+

-I
 

-..
-. 

i'
-

-
~
 

-
,
-

,_
_,

 .
. 

-
,._

., 
2 

0 
_, I

 
( I 

i 
I .

 .
 

; 
: .

 
i 
I .

1 
I['

}-
. : -

' 
-

I 
~ 

f'
 

. 
1. 

I 
' 

' 
I 

" 
' 

I 
I 

1 
t .! 

~ 
-

.• 
• 

' 
l 

' 
. 

-
-:

 t.
__

. 
-

j ' 1 
1 

1 
' 

I 
1 

! 
I 

I 
'.t 

• 
I
' 

•I
 

I 
• 

• 
~ 

"
t-

t 
. 

-
I 

I 
.. 

• 
~ 

• 
1

-
. 

• 
-

-
• 

... 
• 

.. 
~ 

r 
" 

...
 

__. .
..

 '1
 

. 
1 

•
•
 

1 
' 

1 
I 

I 
• 

• 
I 

• 
' 

1 
\ 

l 
' 

'I
 

I 
\ 

1 _
! 

1i 
: .

 ! 
-

, 
i , 

: :
 ! 

1 
! 

'N:
..._

 
: 

-1
i1

, 
r:1

-
, 

... 
111

 
. ~. 

-: 
, 

; t 
; ,. .

 H --.
. 

7
0

ti
-::

J 
-+

-+
+·

-·
:·-

'-
,·

7
1

 .. 
-

·1-1
1--

rl 
1 

j
-;

·r
_

J 
__

 ,
_, 

__
__

 ,_
1_ 

f.
-

;-
' 
·---

~:-
-·-

'-··-
-

rr 
".'-l-

;-·-
r-

--
1.1_

1·1
1 _

__
 ] _

_ ~
· 

.~-
--

130 
! 

" 
I ' '

 
I 

I 
I 

( 
I 

I 
' I

 I 
~
 

I 
I 

I 
I 

I 
' 

. 
. 

. 
• 

I 
. 

-· 
I 

IT
 rr.

 
I 

--~~
 

I-
. 

u 
• 

l 
t
r
 

-
l I

 ·' 
. ,!' 

! ·
 l

 
, 

: 
· 

· 
j '

 ~
, 

-
I 

· 
I 

; 
' 

l 
J-t

 , 
1 

; 
j ! 

I 
· 

' 
f 

1 
' 

! 
1' 

·;
 

r·
 

} 
! j'

 
· 

: 
·1 ~

 
1··

 
. 

1; 1 
-

• 
• 

• 
! 

-
· 

. 
t 

•. ,
 

. 
I 

I 
I 
! H

 ; h
i 

I 
I 

'-l
.. 

I 
I 

!· 
-

I 
•'

 
I 

L
 I

 .
 ..

 
, 

. -
, 

' 
. 

• 
l 

I 
I f

 
..

 
• 

.'
1

1
··

 
.•

I 
l 

l
L

1
1

·
:
 

·, 
,!

 
'l
.:

· 
· 

:-
I

. 
l

:
r

1
·
'
 

··
I·

 
1

,
 

·
•
•
 

-
l
' 

· 

6
0

 
-i

-
..

.L
. 

-·
 

T
T

 
t-

f 
--

--
-
-
·
 -
-

-
·-
-
~
 

1
--

-
;-

-
--

4
0

 
I 

1 
. 

1 
.. 1

 T
 

~ 
. 

1 
11 

, 
: 

1 
. 

i. 
, 

i 
. 

. 
n 

1 
1 

1 
....

... 
. 

. 
_ 

1 
. 

, 
~ 

-
1 

.
.
.
 

, , 
• 

_ 
• 

, 
I 1

 • ,
 • 

. •
 . 

, J
 

' 
I 

I 
• 

' 
! 

I 
I I

 
' 

"
"
'
 

I 
• 

• 
I· 

I 
' 

I 
• 

I 
I 

• 
' 

I 
I 

. 
: 

I 
••

 
j 

-
-

1' 
• 

-·
·'

 
• 

-t
 

' 
. 

·-
,. 

'O
 

•
1

 
• 

I 
I 

I 
• 

I 
l 

j 
I 

I 
I 

,
,
 

' 
1

1
 
I 

ea
 

. 
l 

' 
· 1

 
; 

I 
11

 
l 

I 
I 

! 
I ·:·

· r 
' 

! 
: 

I 
I 

' 
. >.

.... 
. . 

j· 
I 

..
 

I 
• 

1 
·~ 

• 
.• 

. 
.. 

'I 
. 

.
l-

.~i
 

-
~ 

c 
I 

. 
• ·

. 
,.

 
1 

I 
. 

I 
I 

. 
. 

I 
; 

' 
. 

, 
, 

.,..
._ 

. 
I 

. 
. 

l 
I 

. 
' 

. 
I •

 ' 
.. 

• 
. 

·I 
i-

-
• 

·--
" 

••
 

·-

. 
" 

I· 
' 

I 
1 

I 
I 

. · 1
 

l 
I 

I '1
 

I 
' 

I 
I 

I 
1' 

• 
' 

• 
' 

' 
I
.
 

' 
' 

+
-

II
) 

· 
.,

. 
I 

· 
1 

1 
f 

• 
• 

• 
• 

I ' 
' ·

 
, .... 

' .. 
I 

r 
1

• 
, 

->
-·

-•
 

· 
• 

-
• 

I
•
 

• 
A

•
 

I 
1 

t 
I
f
 

I 
I 

I 
) 

I 
I 

' 
• 

' 
' 

I 
I 

...
...

 

o 
' 

I 
. 1

 ' 
. 

I 
! 

, 
I 

I 
' 

, 
·I 

, 1
 

I 
. 

1 
I 

, 
, 

. . 
I 

, .
 

.. 
' 

. ~ 
, 

, 
' 

I; 
. .

 . _, 
... 

! 
. 

t •
 , 

-
. -J

 
er

 
a..

 
J 

• 
, 

.j
 

l 
I 

I 
I l

 .1
 

. 
• ~

I 
...

 
I. 

I 
. 

...
. 

• 
, 

-
' 

-
l 

• .
 

-·
 

. 
,. 

. -
• 

+
-

4
0

 
l-·' 

I 
,. 

r 
J_

j__
_I 

_ 
-~
 I 

-
+

 .'.:.I l 
_ _J.

_
· 

_l
 

! r
 l

 
. 

I 
~ -·

I 
I 

; 
.. 

I 1
 

f 
i ~ ,;

-Jm
 n

 h
-;-J

i f
t.

 •
 ~s ·

_ 
·!. 

l 
~-. 

I
'
 I

 
I'

..
 

6
0

c
 

~ 
11

1·
:1

 
,.'

.:
 

· 
~l 

-1
rrt

1·-
f·,r

r·t 
,T

 
:·

 
1 1

1
,·

 
·,

1!-
~·'.

·_·,
 

_ 
r-

-1
1 

,!_·
1J

1i
s~

i~'
J;j

;~i
.~-J

.4~
~.-

.!· 
1 

.. :
.
_

·
;
 

; 
~-

4; 
1 

. 
! 

··
I~
 

,;. 
11

1f
 ·

I 
1 ·
·
:
 
·!

' 
1·

1 
11

1 
' 

"
· 

· 
'\

1
· 

, 
1 0
1a
ae
i.
i·~

at
io
11

-~
1· 

, .
..

 ,, 
;l

 .
. 

~ 
a..

 
. I

 
. 

. 
..

 ' I
 
I 

i 
' 

j.
 

I 
·l 

I 
I 

: 
I 

' 
I 

I 
I ~

 
' 

' 
~ 

I 
, 

: 
'1 

. 
I 

. 
• 

I 
. 

. 
.. 

1 
f 

I 
• 

" 
.,

 
~ 

C
l: 

. 

30
 n

-· 
-1-

+i-
--·--

-· 
----

;--t
 ~r1·

·t-"·
-r·-~

-., 
-1 

-
--h

1--~
---

't~-
~--

---
--~

 J .~
)+--

~ 1-
r---

-
. . 

. t~
.i-.

.----
4 --

lo
 

, 
J 

' 
I 

1 
I 

1 
I 1

 
1 

1 
1 

I 
'I 

1 i 
l 

1 
' 

· 
) 

I 
f ·•

 
· · 

, 
' 

--
I 

-
-
r
 

·· 
· 

i .. I 
-

; 
1 

I 
f 

I 
I 

I 
t 

I 
! 

! 
' 

I 
I•

 

I 
I 

I 
' 

' 
I 

. 
' 

I 
I 

I 
. I

 I 
I 

. 
1 

. 
, . 

I 
; 

I 
I 

1 ·
 1 

I 
-.

 ,. -
. 

-.
 

I' 
I 

-
I 

I 
I 

I 
, 

. 
, 

, 
, 

, 
• 

' 
, 

' 
. 

, 
. 

1·
 

. 
, 

r·
 

, , 
. 

, 
. 

. 
'1

1 
,.

 
-

. 
,
,
,
 

. 
., 

•
+

 
•
.
 

··
1

1
·-

1 
I 

I 
I 

I 
I 

I 
I 

' 
I 

I 
I 

I 
' 

I 
. 

• 
I 

I 
' 

l 
. 

l 
I 

I 
I 

! 
j 

' 
i 

1 
i 

4 
..

. 
• 

• 
r 

l 
• 

~ 
• 

-· 
-

r 
I 

I 
t 

~ 

2
0

tt
 
+r

 I 
-~·-

-. ~
...

--·
--·

1 -r
-· 

·t
-)

-1
 -r;

-
;
_

j
-
_

j
_

_
_

 
.-

' 
' 

I 
f 

-
Lt-

t-+
+-

rt 
I 

' 
--

-J
 ao

 
t 

·1' 
I 

: 
I 

I 
I 

' 
I 

I 
I 

I 
I 

·1
 

I 
I 

I 
r I 

I 
I 

I 
1 ' 

. "
 ~ 
t r-

I 
I ' 

I 
.I

.,
. 

-
j t•• 

.. 
,.-

I 
. 

1· 
' 

I 
' 

I 
. 

I 
I 

I 
. 

I 
. 

I 
I 

l 
. 

' 
' 

. 
, 

' 
' 

I 
. 

. 
. 

I· 
..

. 
,,

_
 

• 
. 

••
 

. 
• 

' 
' 

• I
 

. 

L 
· 
j. 

i 
i 

I 
.: 

I 
: 

I 
I 

. 1
 .i 

I 
. 
I '

 I 
I 

I 
. ; ,.

 ., 
11

 
I 

. 
·i· 

, <
 

. ' 
--'

 . 
I 

l 
I ,

 "
i ·

, 
I 

•l 
·:

 •
• _

. 
I.

 
. 

'L
; 

l 
..

 , 
; 

'. 
; •

 ' 
I·

 
' 

I 
-

r 
I 

I 
I 

. 
I 

-
• 

' 
t 

!-
I 

. 
. 

I 
"' 

. 
I '

 r
 _, 

. '
 I

 .
. ,

 
10•~

-.1j
t+ .. -

+-~--
{-,· 

·--
rJ

·-r
1-

i·1
·--

-1
 

·-·--
;----

i·jJ
~---

-:i·
--

-;--
;---

·-· 
-

--~l
 i-+

-·r~
·-:--

--: ·-
-.--

+r 
--l----

-t-···
-:.·1

--.~
-~-•

90 
I 

t l 
I 

' 
I 

I 
I 

• 
• 

I 
. 

. .
 

' 
I 

I '
 

~ 
. 

l 
1 ·1

 
I 

• 
,.

 
. 

. 
' 

• 
I 

I 
. ,

 • 
I 

I 
I 

. 
' 

I 
"1

 
I 

1 
• 

. 
. 

' 
I 

' 
I 

L 
• 

, 
• 

I 
. 

. 
' 

I 
. 

, 
. 

. 
--

I 
. . 

'r
 

. 
. 

.J.
. .

 . 
i 

-
. 

. 
~1

 
...

 
' 

-, 
t 

r 
i 

i 
t 

: 
J 

I 
i 

·I
 

I 
' 

, 
' 

i 
i 

t 
• 

I I 
:·

. 
,.

 
• 

I 
. 

I 
• 

I 
1,. 

t 
I 

I 
I 

' I 
1 

I 
! 

' 
t 

• 
• 

·1 
' 

. 
I 

. 
' 

I 
..

..
. 

I 
' 

•
•
 

I·
 

•
.
 -

''j "
' 

. 
. .

 ·-t
· 

1· 
I .

 L. 
. 

I 
I 

' 
• 

' 
' 

. 
I 

I 
' 

' 
i 

j 
I 

I 
1 

I 
' 

l 
i' 

. 
I '

 
I 

' 
l 

' 
0 

'I
 i

 
It

. 
r'

 i
 

l..
 

. I
 

j 
' 

' 
: 

l 
. i

 
I 

i 
I 

I 
i 

' 
-,

; 
;, 

. 
' 

. 
' 

'" 
.,

 ~
:. 

: 
. 

. 
' 

, 
. : 

; 
; 

'J
O

 0
 

l
~

~I
 

1,
: 

:l,
··1

1 
! 

.!
 

1q
1!

 
l1

4.
7~

. 
! 

'
4.0

 
I 

119
11

1 
9

1.4
~ 

'.-
.o

.1·1
0!
00
~4

1 
!1

··.
 

'·
I 

; 
(.

)l
'"

,t
· 

,.:
.,.

• 
l· 
1·

,·0
.0

 
· 

l ·
 · · 

j 
, 

' 
l 11

 
I 

· 
. 

· 
1 P
a~

tic
le 
I · $

*e
l 

n 
· M

il
ti

~e
t ~

s 
· 

. 
' 
i ,

 1 
1 

, 
, 

• 
• 

· 
, 

[·
:·

 
1 

I 
: 

· 

:r;
 I 

! 
·1 1

 · 
' 
GR

~V
 :L

 
. 

1 
1 

1 
I 

; 
i 

1 
. !

 l 
A

0

ID
; 
I 

: 
' 

' 
I!

 
I 

-$
1L

T. 
tiN

 1 n 
P

la
st

i ·
, 

1 

AV
 (

Pl
~s
,i
c 

; 
!-

-i1
-

-
-;·j

·-
-l

-:
 

--
1

--
--

-1
·.-

11
 

!··
-' 

--f
-* 

t-
' 
·+

--·
 -

11
 

·~ 
t'+

4·.~
--

~-·-
· 

-
1

 --t
it

~-
-1

1·~
+ ,_

?J_
l.!1

J11
-·r1

-,. 
r···

 
:~·-.-

-:-' 
~ 

'et
+

 ·1
 
n·

 ,. <:'; 
I 

I 
c 

I 
. 

l
d

·p
' 

I 
I,

. 
• 

\ 
' 

I 
I 

• 
I 

' 
t 

' 
l 

~ 
.. 

I 
I 

·I 
-

1 
-
I 

I.'
 o

ls
~
 

. 
r
l 

e
i 

1'
;-

-1
~ 

o
a

rls
e 

. 
M

e 
I 

'1' 
i 

-
F

in
e

' 
-~

 
·1 

. i
.
 

I 
i 

.:
 

-
. 

. 
,.,

. 
. 

.
.
 

-
I 

' 
i 

i 
I 

: 
1 

I 
' 

I 
I 

I 
I 

I 
I 

' 
i 

I 
. 

I 
. 

' 
. 

I 
I 

I 
r 

~ 
i 

I 
i 

-
r 

I 
: 

' 
~ 

1 
·~t~

 1v1
riir~

~ fR
 · 

. 
. ~
~e
1J
 

1 
1 

, 
1 
! 

t~ 1
_

 -·
-

1 
? 
o .

 · ·
 ! f 

I ,
 :

 h~~
tb 

I_
 i w

 
....L

.1.
J l 

L~1
dt •

eU
~
 -~
 

P
L

A
N

 
_

_
_

 _
 



- 23 -

Plate 1 

View looking east along proposed dam axis from right 
abutment. Steep, till bluff forming left abutment rises 
180 feet above Ross River. Elevation of terrace above 
bluff is about 2,500. 

G. S. C. 3 - 7 -6 1 
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