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-9- 
Whole lake volumeweighted mean concentrations of Total P for each sampling date are 

shown in Figure 3 . A mean ice-free or growing season value for Total P has been calculated and 
is included on these graphs. This value when compared to Table 2 indicates that Lochaber Lake 
as a whole is classified as oligotrophic. 

Figure 3 

TOTAL PHOSPHORUS 1994 
WHOLE LAKE- VOLUME WEIGHTED MEANS 

25 

2O -.... 

C) ___________________ 
__ 15 •- Ice-free season mean ( 7.3 ugh ) 

} 

i: 

:..: :: I.I 
0 , I I I' I 

01-Apr 01-May 01-Jun 01-Jul 01-Aug 01-Sep 01-Oct 

DATE 

Chlorophyll 

Primary productivity can be defined for the purpose of this study as being the extent of 

microscopic plant life or algal production in the water column as a result of available nutrients. The 

most commonly accepted indicator to quantifr this primary productivity or algal biomass is obtained 

by measuring the chlorophyll concentration in representative water samples. Chlorophyll 

concentrations have been shown to correlate extremely well with algal biomass (Nicholls and Dillon 

1978). Therefore, an increase in Chlorophyll concentrations indicate an associated and 

proportional increase in algal biomass or density. 
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Secchi depths ranged from a minimum of 2.5 meters at station # 2 on May 17th to a 
maximum of 5.3 meters at station # 3 on September 8th. Despite the cautionary note above 
regarding the influences of suspended sediments on transparency measurements, the Secchi disk 
values reported from June to the end of the sampling program do appear to be directly related to 
chlorophyll concentrations at the respective sampling locations. Poor chlorophyll : transparency 
relationships shown by the accumulated data during April and May could be the result of higher 
sediment concentrations due to wind and rain events combined with generally low chlorophyll 
concentrations. The results for the three main lake sampling stations are presented in the following 
graph (Figure 6). 

Figure 6 

SECCHI DISK TRANSPARENCY 1994 
LOCHABER LAKE SURFACE STATIONS 

7- 

0— 
i 

' I 

01-Apr 01-May 01-Jun 01-Jul 01-Aug 01-Sep 01-Oct 

DATE 

— Northern Station — Mid Lake Station —e— Southern Station 

The mean transparency values for the lake as a whole were calculated for each sampling 

date. The results are presented in the following graph (Figure 7). A mean ice-free season value of 
4.0 meters was calculated. This value, when compared to Table 2 indicates that Lochaber Lake is 

classified as mesotrophic. As previously suggested, wind driven mixing appears to be contributing 

to the lowered transparency and therefore this indicator is not providing an accurate reflection of 
lake productivity. 
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lly 4 to 1 1 (C

C
M

E

19
87

).

T
he pH co

nc
en

tr
at

io
ns

du
ri

ng

th
e

st
ud

y

ra
ng

ed

fr
om 6.
3 to 7.
7

w
ith a m

ea
n

va
lu

e

of 7.
0

re
co

rd
ed

.

T
he

hi
gh

es
t

va
lu

e

w
as

re
co

rd
ed

at th
e

su
rf

ac
e

of st
at

io
n # 1 on Ju

ly

26
th

,

w
hi

le

th
e

m
in

im
um

va
lu

e

w
as

re
co

rd
ed

at a de
pt

h

of 23 m
et

er
s

at st
at

io
n # 2 on O

ct
ob

er

4t
h.

Sa
m

pl
es

ta
ke

n

fr
om th
e

bo
tto

m

w
at

er
s

w
er

e

co
ns

is
ta

nt
ly

lo
w

er in pH th
an

th
os

e

ta
ke

n

fr
om th
e

su
rf

ac
e,

bu
t

on
ly

m
ar

gi
na

lly

so
.

T
hi

s is to be ex
pe

ct
ed

du
e

to th
e

lo
w

er

ox
yg

en

re
gi

m
e

in th
e

bo
tto

m

w
at

er
s.

T
he pH va
lu

es

re
po

rt
ed

fo
r

th
e

st
ud

y

pe
ri

od

fa
ll

w
ith

in

th
e

C
W

Q
G

va
lu

es

es
ta

bl
is

he
d

fo
r

bo
dy

co
nt

ac
t

re
cr

ea
tio

na
l

w
at

er

us
e

an
d

th
e

pr
ot

ec
tio

n

of aq
ua

tic

lif
e,

w
ith th
e

ex
ce

pt
io

n

of th
e

lo
w

es
t

va
lu

e

w
hi

ch

w
as

ob
se

rv
ed

on on
ly

on
e

oc
ca

si
on

an
d at on

e

lo
ca

tio
n.

A
lth

ou
gh

pH va
lu

es

w
er

e

no
t

al
w

ay
s

w
ith

in

th
e

ra
ng

e

es
ta

bl
is

he
d

as a C
an

ad
ia

n

W
at

er

Q
ua

lit
y

G
ui

de
lin

e

(C
W

Q
G

),

lo
w

er

va
lu

es

ar
e

co
m

m
on in N

ov
a

Sc
ot

ia

la
ke

s.

T
hi

s is du
e to in

fl
ue

nc
es

fr
om

ge
ol

og
ic

al

co
nd

iti
on

s,

na
tu

ra
lly

oc
cu

rr
in

g

or
ga

ni
cs

,

an
d

la
ke

m
or

ph
ol

og
y

(s
ha

pe
).

T
he

hy
po

lim
ne

tic

or bo
tto

m

w
at

er
s

of

de
ep

er

la
ke

s

co
m

m
on

ly

ex
pe

ri
en

ce

lo
w

er

pH va
lu

es

du
e to re

du
ce

d

di
ss

ol
ve

d

ox
yg

en

le
ve

ls

an
d

el
ev

at
ed

ca
rb

on

di
ox

id
e

le
ve

ls

re
su

lti
ng

fr
om th
e

de
co

m
po

si
tio

n

of or
ga

ni
c

m
at

te
r.
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A
lk

al
in

ity
:

A
lk

al
in

ity

re
fe

rs

to th
e

ca
pa

ci
ty

of a so
lu

tio
n

to ne
ut

ra
liz

e

ac
id

an
d in na

tu
ra

l

w
at

er
s is

pr
im

ar
ily

th
e

re
su

lt

of ca
rb

on
at

e

an
d

bi
ca

rb
on

at
e

io
ns

.

B
ec

au
se

of
.

th
e

pr
ed

om
in

an
t

ef
fe

ct

of

ca
rb

on
at

e,

al
ka

lin
ity is ex

pr
es

se
d

in eq
ui

va
le

nt

am
ou

nt
s

of ca
lc

iu
m

ca
rb

on
at

e

(C
aC

O
3)

.

C
on

ce
nt

ra
tio

ns

of ca
rb

on
at

e

an
d

bi
ca

rb
on

at
e

in su
rf

ac
e

w
at

er
s

re
su

lt in la
rg

e

pa
rt

fr
om th
e

na
tu

ra
l

w
ea

th
er

in
g

of ro
ck in th
e

w
at

er
sh

ed
.

G
re

at
er

co
nc

en
tr

at
io

ns

ar
e

fo
un

d,

an
d

th
er

ef
or

e

hi
gh

er

al
ka

lin
ity

ex
is

ts
,

w
he

re

se
di

m
en

ta
ry

or m
et

am
or

ph
ic

be
dr

oc
k is pr

es
en

t.

Su
ch is th
e

ca
se

w
ith

L
oc

ha
be

r

L
ak

e

w
he

re

se
di

m
en

ta
ry

be
dr

oc
k

pr
ed

om
in

at
es

in th
e

w
at

er
sh

ed
.

In na
tu

ra
l

su
rf

ac
e

w
at

er
s

al
ka

lin
ity

va
ri

es

gr
ea

tly
.

In N
ov

a

Sc
ot

ia

co
nc

en
tr

at
io

ns

ar
e

ge
ne

ra
lly

le
ss

th
an 50 m
g/

l

un
le

ss

lim
es

to
ne

de
po

si
ts

ar
e in cl
os

e

pr
ox

im
ity in w

hi
ch

ca
se

co
nc

en
tr

at
io

ns

ca
n

m
or

e

th
an

do
ub

le
.

C
on

ve
rs

el
y,

in ar
ea

s of no
n-

ca
rb

on
at

e

be
dr

oc
k,

al
ka

lin
iti

es

be
lo

w

de
te

ct
ab

le

lim
its

ar
e

co
m

m
on

.

D
ur

in
g

th
is

st
ud

y

al
ka

lin
ity

ra
ng

ed

fr
om 1 to 10 m
g/

l

w
ith a m

ea
n of 7.
9

m
g/

i.

T
hi

s

su
gg

es
ts

th
at

th
e

bu
ff

er
in

g

ca
pa

ci
ty is m

od
er

at
e

an
d

th
at

ac
id

ity

or a lo
w pH in th
e

la
ke

,

an
d

an
y

as
so

ci
at

ed

im
pa

ct
s

on aq
ua

tic

lif
e,

sh
ou

ld

no
t

be a co
nc

er
n.

T
he

m
in

im
um

va
lu

e

re
po

rt
ed

w
as

ob
se

rv
ed

on A
ug

us
t

24
th at th
e

su
rf

ac
e

an
d

m
id

de
pt

h

of

st
at

io
n # 3, as w

el
l

as at th
e

bo
tto

m

of st
at

io
n # 2 on th
e

sa
m

e

da
te

.

T
he

m
ax

im
um

va
lu

e

w
as

ob
se

rv
ed

on Se
pt

em
be

r

20
th at th
e

su
rf

ac
e

of st
at

io
n # 1.

C
on

du
ct

iv
ity

:

C
on

du
ct

iv
ity

re
fe

rs

to th
e

ab
ili

ty of a su
bs

ta
nc

e

to co
nd

uc
t

an el
ec

tr
ic

cu
rr

en
t.

In an aq
ue

ou
s

so
lu

tio
n

th
is

m
ea

su
re

m
en

t is de
pe

nd
en

t

up
on th
e

to
ta

l

co
nc

en
tr

at
io

n

of di
ss

ol
ve

d

su
bs

ta
nc

es

an
d

th
e

so
lu

tio
n'

s

te
m

pe
ra

tu
re

.

T
he

co
nd

uc
tiv

ity

of na
tu

ra
l

fr
es

h

w
at

er
s

va
ri

es

gr
ea

tly

an
d

m
ay

ra
ng

e

fr
om le
ss

th
an 20

um
ho

s/
cm in di

lu
te

w
at

er
s

to ov
er

se
ve

ra
l

hu
nd

re
d

or m
or

e in w
at

er
s

in
fl

ue
nc

ed

by lim
es

to
ne

or sa
lt

de
po

si
ts

.

V
al

ue
s

in th
e

la
ke

ra
ng

ed

fr
om 50 to 67
.5

um
ho

s/
cm

w
ith a m

ea
n of 53
.4

.

T
he

se

va
lu

es

ar
e

w
el

l

w
ith

in

th
e

no
rm

al

ra
ng

e of un
im

pa
ct

ed

la
ke

s in si
m

ila
r

ge
ol

og
ic

al

se
tti

ng
s.

T
he

m
in

im
um

va
lu

e

re
po

rt
ed

w
as

ob
se

rv
ed

on O
ct

ob
er

4t
h at th
e

bo
tto

m

of st
at

io
n # 2,

w
hi

le

th
e

m
ax

im
um

va
lu

e

w
as

ob
se

rv
ed

on Ju
ne

27
th at th
e

sa
m

e

st
at

io
n

bu
t

at th
e

m
id

-d
ep

th

lo
ca

tio
n.
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C
ol

ou
r:

T
he tr
ue

co
lo

r

of w
at

er

re
fe

rs

to th
e

co
lo

r

re
su

lti
ng

fr
om

su
bs

ta
nc

es

w
hi

ch

ar
e

to
ta

lly

di
ss

ol
ve

d

in th
e

so
lu

tio
n. It is no
t

to be m
is

ta
ke

n

fo
r

ap
pa

re
nt

co
lo

r

re
su

lti
ng

fr
om

su
sp

en
de

d

or

co
llo

id
al

m
at

te
r.

T
he

co
lo

r

in na
tu

ra
l

w
at

er
s

ar
e

pr
im

ar
ily

du
e

to co
lo

re
d

or
ga

ni
c

su
bs

ta
nc

es
,

kn
ow

n

as hu
m

ic

su
bs

ta
nc

es
,

re
su

lti
ng

fr
om th
e

de
ca

y

or aq
ue

ou
s

ex
tr

ac
tio

n

of
ve

ge
ta

tio
n.

T
he

pr
es

en
ce of

m
et

al
s

su
ch

as ir
on

,

m
an

ga
ne

se
,

an
d

co
pp

er

w
hi

ch

ar
e

w
ea

th
er

ed

fr
om

ro
ck

ca
n

al
so

co
nf

ri
bu

te

to

co
lo

r,

bu
t

th
is

si
tu

at
io

n

pr
ed

om
in

at
es

in gr
ou

nd
w

at
er

.

N
at

ur
al

su
rf

ac
e

w
at

er
s in N

ov
a

Sc
ot

ia

m
ay

ra
ng

e in co
lo

r

fr
om le
ss

th
an

de
te

ct
ab

le

lim
its

,

in m
an

y

ca
se

s, to ov
er

10
0

T
ru

e

C
ol

or

U
ni

ts

(T
C

U
), in a ve

ry

lim
ite

d

nu
m

be
r

of ca
se

s

w
he

re

bo
g

la
ke

s

ar
e

en
co

un
te

re
d.

A
ve

ra
ge

co
lo

r

va
lu

es

ar
e

us
ua

lly

le
ss

th
an 45 T

C
U

.

R
ep

or
te

d

va
lu

es

fr
om

L
oc

ha
be

r

L
ak

e

ra
ng

ed

fr
om < 3 to 15 T

C
U

,

w
ith a m

ea
n of 10
.7

T
C

U
.

T
he

se

va
lu

es

re
fl

ec
t

re
la

tiv
el

y

un
co

lo
re

d

co
nd

iti
on

s

w
he

re

th
e

ef
fe

ct
s

of hu
m

ic

su
bs

ta
nc

es

fr
om

na
tu

ra
l

w
et

la
nd

s

or bo
gs

ar
e

m
in

im
al

.

M
in

im
um

co
lo

r

va
lu

es

w
er

e

re
po

rt
ed

on Se
pt

em
be

r

20
th at th
e

m
id

-d
ep

th

lo
ca

tio
n

of st
at

io
n

# 2 . M
ax

im
um

va
lu

es

w
er

e

re
po

rt
ed

at th
e

su
rf

ac
e

of st
at

io
n # 1 on A

pr
il

26
th

an
d

M
ay 1 7t
h

as

w
el

l

as at a de
pt

h

of 7 m
et

er
s

on th
e

la
tte

r

da
te

.

A co
lo

r

va
lu

e

of 15 T
C

U

w
as al
so

re
po

rt
ed

on Ju
ne

1 st at th
e

su
rf

ac
e

of st
at

io
n # 2. T

he

hi
gh

er

va
lu

es

re
po

rt
ed

du
ri

ng

th
e

sp
ri

ng

ru
no

ff

pe
ri

od

ar
e

co
ns

is
te

nt

w
ith

no
rm

al

se
as

on
al

pa
tte

rn
s

an
d

ar
e

at
tr

ib
ut

ed

to th
e

fl
us

hi
ng

or le
ac

hi
ng of

de
co

m
po

si
ng

or
ga

ni
cs

fr
om th
e

su
rr

ou
nd

in
g

w
at

er
sh

ed
.

T
ur

bi
di

ty
:

T
u
r
b
i
d
i
t
y

m
ea

su
re

m
en

ts

pr
ov

id
e

an ap
pr

ox
im

at
io

n

fo
r

co
nc

en
tr

at
io

ns

of su
sp

en
de

d

m
at

er
ia

l

su
ch

as cl
ay

,

sa
nd

,

si
lt,

fi
ne

ly

di
vi

de
d

or
ga

ni
c

an
d

in
or

ga
ni

c

m
at

te
r,

pl
an

kt
on

an
d

ot
he

r

m
ic

ro
or

ga
ni

sm
s

in w
at

er
.

R
ep

or
te

d

va
lu

es

ra
ng

ed

fr
om 0.
3 to 3 .8 N

ep
he

lo
m

et
ri

c

T
ur

bi
di

ty

U
ni

ts

(N
T

U
),

w
ith a m
ea

n

of 06 N
T

U
.

T
he

se

va
lu

es

ar
e

lo
w

in
di

ca
tin

g

re
la

tiv
el

y

cl
ea

r

w
at

er

co
nd

iti
on

s

si
nc

e

sa
m

pl
in

g

w
as

av
oi

de
d

du
ri

ng

st
or

m

ev
en

ts

an
d

pl
an

kt
on

gr
ow

th

w
as

m
in

im
al

.

T
he

m
in

im
um

va
lu

e

w
as

re
po

rt
ed

on se
ve

ra
l

oc
ca

si
on

s

bu
t

m
os

t

co
ns

is
te

nt
ly

on th
e

sa
m

pl
in

g

da
te

s

in Se
pt

em
be

r

an
d at st

at
io

ns # 2 an
d # 3, w

hi
le

th
e

m
ax

im
um

va
lu

e

w
as

re
po

rt
ed

on A
ug

us
t

9t
h at th
e

bo
tto

m of st
at

io
n # 2. T

he

lo
w

tu
rb

id
ity

va
lu

es

ob
se

rv
ed

in Se
pt

em
be

r

re
fl

ec
t

th
e

la
ck of

pr
ec

ip
ita

tio
n

an
d

as
so

ci
at

ed

st
re

am

fl
ow at th
at

tim
e.

T
he

hi
gh

er

tu
rb

id
ity

va
lu

e

ob
se

rv
ed

at th
e

bo
tto

m

of st
at

io
n

#2 w
as

co
in

ci
de

nt

w
ith a hi
gh

er

co
nc

ôn
tr

at
io

n

of T
ot

al

P, bu
t

no in
cr

ea
se

in T
ot

al

O
rg

an
ic

C
ar

bo
n

(T
O

C
).

D
ue to th
es

e

ob
se

rv
at

io
ns

th
e

tu
rb

id
ity

va
lu

e is at
tr

ib
ut

ed

to in
cr

ea
se

d

le
ve

ls

of nu
tr

ie
nt

s

th
ro

ug
h

di
ss

ol
ut

io
n

fr
om th
e

se
di

m
en

ts
.

Su
ch

ev
en

ts

oc
cu

r

un
de

r

lo
w

ox
yg

en

re
gi

m
es

co
m

m
on in de
ep

er

st
ra

tif
ie

d

la
ke

s.
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T
ot

al

O
rg

an
ic

C
ar

bo
n:

T
ot

al

or
ga

ni
c

ca
rb

on

(T
O

C
)

re
fe

rs

to th
e

to
ta

l

of su
sp

en
de

d

an
d

di
ss

ol
ve

d

or
ga

ni
c

co
ns

tit
ue

nt
s

of
w

at
er

.

E
le

va
te

d

le
ve

ls

of T
O

C

ar
e

pr
im

ar
ily

in
di

ca
tiv

e

of na
tu

ra
lly

oc
cu

rr
in

g

or
ga

ni
c

m
at

te
r

su
ch

as hu
m

ic

su
bs

ta
nc

es

bu
t

al
so

ca
n

re
fl

ec
t

hi
gh

al
ga

l

co
nc

en
tr

at
io

ns
.

L
ev

el
s

of or
ga

ni
c

ca
rb

on in su
rf

ac
e

w
at

er
s

va
ry

w
id

el
y,

ra
ng

in
g

fr
om

no
n-

de
te

ct
ab

le

in ne
w

ly

ri
se

n

ri
ve

rs

su
pp

lie
d

by lim
es

to
ne

sp
ri

ng
s

to gr
ea

te
r

th
an

10
0

m
g/

l

in pe
at

y

sw
am

p

w
at

er
s

(C
ro

ll

19
72

).

V
al

ue
s

fo
r

T
O

C

ra
ng

ed

fr
om 2.
0 to 5.
6

m
g/

l,

w
ith a m

ea
n of 3.
8

m
g/

l.

T
he

se

va
lu

es

ar
e

co
ns

id
er

ed

to be lo
w

an
d

fa
ll

w
el

l

w
ith

in

th
e

ra
ng

e of T
O

C

va
lu

es

fo
r

pr
is

tin
e

la
ke

s

w
hi

ch

ar
e

no
t

as
so

ci
at

ed

w
ith a bo
gy

sh
or

el
in

e

or w
at

er
sh

ed
.

T
he

m
in

im
um

va
lu

e

w
as

re
po

rt
ed

on Ju
ly

26
th at th
e

bo
tto

m

of st
at

io
n # 5 an
d

th
e

m
ax

im
um

w
as

re
po

rt
ed

on Ju
ne

15
th at th
e 7 m

et
er

de
pt

h

of st
at

io
n # 1 . S

im
ila

r

va
lu

es to th
at

re
po

rt
ed

as th
e

m
ax

im
um

w
er

e

ob
se

rv
ed

at al
l

st
at

io
ns

on Ju
ne 1 5t
h.

H
ig

he
r

va
lu

es

on th
is

da
te

m
ay be re
la

te
d

to

in
cr

ea
se

d

ru
no

ff

fr
om ra
in

ev
en

ts

pr
io

r

to th
e

sa
m

pl
in

g

da
te

.

H
ar

dn
es

s:

H
ar

dn
es

s

is a tr
ad

iti
on

al

m
ea

su
re

of
th

e

ca
pa

ci
ty

of
w

at
er

to re
ac

t

w
ith

so
ap an

d is ex
pr

es
se

d

in te
rm

s of m
g/

i

of C
aC

O
3

.

In fr
es

h

w
at

er

th
e

pr
in

ci
pa

l

ha
rd

ne
ss

-c
au

si
ng

io
ns

ar
e

ca
lc

iu
m

an
d

m
ag

ne
si

um

w
hi

ch

na
tu

ra
lly

le
ac

h

fr
om

ro
ck

an
d

so
ils

.

So
ft

w
at

er is co
ns

id
er

ed

to ha
ve a va
lu

e

of 0 to 60 m
g/

i,

m
ed

iu
m

ha
rd 60 to 12
0

m
g/

i,

ha
rd

12
0

to 1 80 m
g/

i,

an
d

ve
ry ha
rd

18
0

m
g/

i

an
d

ab
ov

e

(H
ea

lth

an
d

W
el

fa
re

C
an

ad
a

19
80

).
N

at
ur

al

fr
es

h

w
at

er
s in N

ov
a

Sc
ot

ia

ar
e

al
m

os
t

in
va

ri
ab

ly

so
ft if no
t in cl

os
e

pr
ox

im
ity

to

lim
es

to
ne

or sa
lt

de
po

si
ts

.

R
ep

or
te

d

va
lu

es in L
oc

ha
be

r

L
ak

e

ra
ng

ed

fr
om 9.
9 to 17
.9

m
g/

i,

w
ith a

m
ea

n of 14
.8

m
g/

I.

T
he

se

va
lu

es

in
di

ca
te

so
ft

w
at

er

co
nd

iti
on

s

w
hi

ch

ar
e

ty
pi

ca
l

of
la

ke
s

no
t

ha
vi

ng

th
ic

k

to
ps

oi
l

or pr
ed

om
in

at
in

g

lim
es

to
ne

fo
rm

at
io

ns in th
ei

r

w
at

er
sh

ed
.

T
he

m
in

im
um

va
lu

e

w
as

re
po

rt
ed

on Ju
ly

26
th at th
e

m
id

-d
ep

th

of st
at

io
n # 2, w

hi
le

th
e

m
ax

im
um

w
as

re
po

rt
ed

on Ju
ly

13
th at th
e

sa
m

e

lo
ca

tio
n.

R
el

at
iv

e

co
nc

en
tr

at
io

ns of ca
lc

iu
m

on

th
es

e

da
te

s

ap
pe

ar

re
sp

on
si

bl
e

fo
r

th
e

ob
se

rv
ed

di
ff

er
en

ce
s.

So
di

um
:

So
di

um is a no
n-

to
xi

c

m
et

al

w
hi

ch is ab
un

da
nt

,

w
id

el
y

di
st

ri
bu

te
d

in

na
tu

re
,

an
d

pr
es

en
t

to

so
m

e

ex
te

nt in al
l

na
tu

ra
l

w
at

er
s.

T
he

pr
in

ci
pa

l

so
ur

ce
s of so

di
um

ar
e

fr
om th
e

w
ea

th
er

in
g

of

ig
ne

ou
s

ro
ck an
d

sa
lt

de
po

si
ts

,

as w
el

l

as th
e

le
ac

hi
ng of so

ils
.

D
ei

ci
ng

sa
lt

us
ed

on hi
gh

w
ay

s

ca
n

al
so

si
gn

if
ic

an
tly

co
nt

ri
bu

te

to ov
er

al
l

so
di

um

le
ve

ls

in ne
ar

by

w
at

er
co

ur
se

s.

C
on

ce
nt

ra
tio

ns

in
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pr
is

tin
e

su
rf

ac
e

w
at

er
s

va
ry

gr
ea

tly
,

ra
ng

in
g

fr
om le
ss

th
an 1 m
g/

i

to ov
er 30

0

m
g/

i,

de
pe

nd
in

g

up
on

am
ou

nt of ra
in

fa
ll

an
d

ev
ap

or
at

io
n,

an
d

ge
ol

og
ic

fo
rm

at
io

ns

pr
es

en
t.

T
yp

ic
al

un
di

st
ur

be
d

la
ke

s

in

N
ov

a

Sc
ot

ia

ho
w

ev
er

w
ou

ld

ha
ve

so
di

um

co
nc

en
tr

at
io

ns

ge
ne

ra
lly

le
ss

th
an 50

m
W

!.

R
ep

or
te

d

va
lu

es

fo
r

L
oc

ha
be

r

L
ak

e

ra
ng

ed

fr
om 3 .6 to 5.
0

m
g/

i,

w
ith a m
ea

n of 4. 1 m
g/

i.

T
he

se

va
lu

es

ar
e

ty
pi

ca
l

of N
ov

a

Sc
ot

ia

la
ke

s

as sh
ow

n

ab
ov

e

an
d

in
di

ca
te

lit
tle

gr
ou

nd
w

at
er

in
fl

ue
nc

e.

L
itt

le

or no in
fl

ue
nc

es

fr
om

hi
gh

w
ay

de
ic

in
g

ac
tiv

iti
es

ar
e

ev
id

en
t.

T
he

m
in

im
um

va
lu

e

re
po

rt
ed

w
as on M
ay

17
th at th
e

su
rf

ac
e

of st
at

io
ns # 1 an
d # 3 , w

hi
le

th
e

m
ax

im
um

va
lu

e

re
po

rt
ed

w
as on A
ug

us
t

24
th at st

at
io

n

#2
.

Po
ta

ss
iu

m
:

Po
ta

ss
iu

m is a w
id

el
y

di
st

ri
bu

te
d

no
n-

to
xi

c

el
em

en
t

w
hi

ch is es
se

nt
ia

l

to pl
an

t

an
d

an
im

al

nu
tr

iti
on

.

T
he

pr
im

ar
y

na
tu

ra
l

so
ur

ce is fr
om th
e

w
ea

th
er

in
g

of ro
ck

.

A
lth

ou
gh

po
ta

ss
iu

m

m
ay be

fo
un

d

in m
an

y

ro
ck

s,

th
os

e

w
ith

si
gn

if
ic

an
t

am
ou

nt
s

(e
.g

.

gr
an

ite
)

ar
e

re
si

st
an

t

to w
ea

th
er

in
g.

C
om

m
er

ci
al

ch
em

ic
al

fe
rt

ili
ze

rs

co
nt

ai
n

su
bs

ta
nt

ia
l

co
nc

en
tr

at
io

ns

of th
is

el
em

en
t

an
d

m
ay be a

si
gn

if
ic

an
t

cu
ltu

ra
l

so
ur

ce

fr
om th
e

w
at

er
sh

ed
.

C
on

ce
nt

ra
tio

ns

of
po

ta
ss

iu
m

in na
tu

ra
l

su
rf

ac
e

w
at

er
s

se
ld

om

re
ac

h

20 m
g/

i

an
d is ge

ne
ra

lly

le
ss

th
an 10 m
g/

i

(C
C

M
E

19
87

).

V
al

ue
s

re
po

rt
ed

du
ri

ng

th
is

st
ud

y

ra
ng

ed

fr
om 0.
3 to 0.
4

m
g/

i

w
ith a m

ea
n

of
O

.3
5

m
g/

l.

T
he

se

va
lu

es

re
fl

ec
t

na
tu

ra
l

co
nd

iti
on

s

w
ith

lit
tle

m
ig

ra
tio

n

of po
ta

ss
iu

m

fr
om

ge
ol

og
ic

fo
rm

at
io

ns

in th
e

w
at

er
sh

ed
.

T
he

re
po

rt
ed

m
in

im
um

an
d

m
ax

im
um

va
lu

es

oc
cu

re
d

w
ith

ne
ar

ly

eq
ua

l

fr
eq

ue
nc

y

an
d

at

al
l

st
at

io
ns

at so
m

e

po
in

t

du
ri

ng

th
e

st
ud

y

pe
ri

od
.

N
o

ot
he

r

co
nc

en
tr

at
io

ns

w
er

e

re
po

rt
ed

an
d

no

pa
tte

rn

w
as

ev
id

en
t.

C
al

ci
um

:

C
al

ci
um is on
e of th
e

m
os

t

ab
un

da
nt

ca
tio

ns

(p
os

iti
ve

ly

ch
ar

ge
d

io
ns

)

fo
un

d

in su
rf

ac
e

or

gr
ou

nd
w

at
er

s. It is re
ad

ily

so
lu

bl
e

in w
at

er

an
d

en
te

rs

th
e

aq
ua

tic

en
vi

ro
nm

en
t

th
ro

ug
h

th
e

w
ea

th
er

in
g

of ro
ck

s,

es
pe

ci
al

ly

lim
es

to
ne

,

an
d

fr
om th
e

so
il,

th
ro

ug
h

se
ep

ag
e

an
d

ru
n-

of
f.

C
al

ci
um

sa
lts

,

al
on

g

w
ith

th
os

e

of m
ag

ne
si

um
,

ar
e

pr
im

ar
ily

re
sp

on
si

bl
e

fo
r

th
e

ha
rd

ne
ss

of w
at

er
.

T
hi

s

el
em

en
t

is co
ns

id
er

ed

to be es
se

nt
ia

l

fo
r

ne
ar

ly

al
l

liv
in

g

or
ga

ni
sm

s.

T
he

co
nc

en
tr

at
io

ns

of ca
lc

iu
m

in na
tu

ra
l

fr
es

h

w
at

er
s

va
ry

ac
co

rd
in

g

to th
e

pr
ox

im
ity

of

ca
lc

iu
m

-r
ic

h

ge
ol

og
ic

al

fo
rm

at
io

ns
.

T
yp

ic
al

co
nc

en
tr

at
io

ns

ar
e

le
ss

th
an 15 m
g/

l,

w
he

re
as

w
at

er
s

cl
os

e

to ca
rb

on
at

e

ro
ck

s

m
ay ha

ve

co
nc

en
tr

at
io

ns

in th
e

ra
ng

e of 30
-1

00

m
g/

l.(
C

C
M

E

19
87

)
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V
al

ue
s

re
po

rt
ed

du
ri

ng

th
is

st
ud

y

ra
ng

ed

fr
om 2.
3 to 5.
5

m
g/

i

w
ith a m

ea
n of 45 m

g/
i.

T
he

se

va
lu

es

re
fl

ec
t

ty
pi

ca
l

la
ke

co
nd

iti
on

s

w
he

re

ca
rb

on
at

e

ro
ck

ha
s

so
m

e

in
fl

ue
nc

e

on w
at

er

qu
al

ity

bu
t

do
es

no
t

do
m

in
at

e

th
e

ne
ar

sh
or

e

ar
ea

of
th

e

w
at

er
sh

ed
.

T
he

m
in

im
um

va
lu

e

re
po

rt
ed

w
as on Ju
ly

26
th at th
e

m
id

-d
ep

th

of st
at

io
n # 2, w

hi
le

th
e

m
ax

im
um

va
lu

e

re
po

rt
ed

w
as on Ju
ly 1 3t
h at th
e

sa
m

e

lo
ca

tio
n.

M
ag

ne
si

um
:

M
ag

ne
si

um is th
e

ei
gh

th

m
os

t

ab
un

da
nt

na
tu

ra
l

el
em

en
t

in th
e

ea
rt

h'
s

cr
us

t

an
d is a co

m
m

on

co
ns

tit
ue

nt

of na
tu

ra
l

w
at

er

(C
C

M
E 1 98

7)
.

T
he

pr
in

ci
pa

l

so
ur

ce
s of m

ag
ne

si
um

ar
e

fe
rr

om
ag

ne
si

um

m
in

er
al

s

in ig
ne

ou
s

ro
ck

s

an
d

m
ag

ne
si

um

ca
rb

on
at

es

in se
di

m
en

ta
ry

ro
ck

s.

A
lo

ng

w
ith

ca
lc

iu
m

, it is on
e of th
e

m
ai

n

co
nt

ri
bu

to
rs

to w
at

er

ha
rd

ne
ss

,

an
d is al

so

co
ns

id
er

ed

to be an

es
se

nt
ia

l

el
em

en
t

fo
r

al
l

liv
in

g

or
ga

ni
sm

s.

W
at

er in w
at

er
sh

ed
s

w
ith

m
ag

ne
si

um
-c

on
ta

in
in

g

ro
ck

m
ay

ha
ve

m
ag

ne
si

um in th
e

co
nc

en
tr

at
io

n

ra
ng

e of 1 to 10
0

m
g/

i.

V
al

ue
s

re
po

rt
ed

du
ri

ng

th
e

st
ud

y

ra
ng

ed

fr
om 0.
8 to 1.
0

m
g/

i,

w
ith a m

ea
n of 0.
9

m
g/

i.

T
he

se

va
lu

es

ar
e

lo
w

an
d

th
er

ef
or

e

su
gg

es
t

m
ag

ne
si

um

po
or

ge
ol

og
ic

fo
rm

at
io

ns

in th
e

w
at

er
sh

ed
.

A na
rr

ow

ra
ng

e of m
ag

ne
si

um

co
nc

en
tr

at
io

ns

w
as

ob
se

rv
ed

,

su
ch th
at

lit
tle

di
ff

er
en

ce

be
tw

ee
n

th
e

m
in

im
um

an
d

th
e

m
ax

im
um

va
lu

es

ex
is

te
d.

A
s a re

su
lt

m
in

im
um

va
lu

es

w
er

e

re
po

rt
ed

at al
l

sa
m

pl
in

g

st
at

io
ns at so

m
e

po
in

t

du
ri

ng

th
e

st
ud

y

pe
ri

od

an
d

th
e

m
ax

im
um

va
lu

e

w
as

ob
se

rv
ed

on nu
m

er
ou

s

oc
ca

si
on

s

as w
el

l.

Su
lp

ha
te

:

Su
lp

ha
te is w

id
el

y

di
st

ri
bu

te
d

an
d is an io

ni
c

co
m

po
ne

nt

of al
l

na
tu

ra
l

w
at

er
s. It m

ay be

le
ac

he
d

fr
om

m
os

t

se
di

m
en

ta
ry

ro
ck

s,

in
cl

ud
in

g

sh
al

es
,

w
ith

th
e

m
os

t

ap
pr

ec
ia

bl
e

co
nt

ri
bu

tio
ns

fr
om

su
ch

su
lp

ha
te

de
po

si
ts

as gy
ps

um an
d

an
hy

dr
ite

.

A
ci

d

ra
in

ca
n

al
so

co
nt

ri
bu

te

to su
lp

ha
te

co
nc

en
tr

at
io

ns

in su
rf

ac
e

w
at

er
s.

.

C
on

ce
nt

ra
tio

ns

no
rm

al
ly

va
ry fr
om 10 to 80 m
g/

i

in na
tu

ra
lly

oc
cu

rr
in

g

su
rf

ac
e

w
at

er
s

(C
C

M
E

19
87

).

R
ep

or
te

d

va
lu

es

ra
ng

ed

fr
om 4.
0 to 10
.0

m
g/

i

du
ri

ng

th
is

st
ud

y,

w
ith a m

ea
n of 6.
3

m
g/

i.

T
he

se

su
lp

ha
te

co
nc

en
tr

at
io

ns

ar
e

ty
pi

ca
l

va
lu

es

fo
r

N
ov

a

Sc
ot

ia

la
ke

s

ha
vi

ng

no ex
te

ns
iv

e

gy
ps

um

de
po

si
ts

in cl
os

e

pr
ox

im
ity

an
d

sh
ow

in
g

no si
gn

if
ic

an
t

im
pa

ct
s

fr
om ac
id

ra
in

.

T
he

m
in

im
um

va
lu

e

re
po

rt
ed

w
as

ob
se

rv
ed

at th
e

m
id

-d
ep

th

of st
at

io
n # 2 on tw

o

sa
m

pl
in

g

da
te

s,

Ju
ly

26
th

an
d

O
ct

ob
er

24
th

.

T
he

m
ax

im
um

va
lu

e

re
po

rt
ed

w
as

ob
se

rv
ed

at th
e

bo
tto

m of

st
at

io
n # 2 on A

pr
il

26
th

.
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C
hl

or
id

e:

C
hl

or
id

e is w
id

el
y

di
st

ri
bu

te
d

in th
e

en
vi

ro
nm

en
t,

ge
ne

ra
lly

as so
di

um

ch
lo

ri
de

,

po
ta

ss
iu

m

ch
lo

ri
de

,

an
d

ca
lc

iu
m

ch
lo

ri
de

(C
C

M
E

19
87

).

T
he

w
ea

th
er

in
g

an
d

le
ac

hi
ng of se

di
m

en
ta

ry

ro
ck

s

an
d

so
ils

an
d

th
e

di
ss

ol
ut

io
n

of sa
lt

de
po

si
ts

re
le

as
e

ch
lo

ri
de

s

to w
at

er

(M
c

N
ee

ly

et a!
.

19
79

). In

na
tu

ra
l

w
at

er
s,

ch
lo

ri
de

s

ar
e

pr
es

en
t

in lo
w

co
nc

en
tr

at
io

ns
,

co
m

m
on

ly

le
ss

th
an 50 m
g/

1

D
ei

ci
ng

sa
lts

ap
pl

ie
d

to hi
gh

w
ay

s

ca
n

co
nt

ri
bu

te

si
gn

if
ic

an
tly

to ch
lo

ri
de

co
nc

en
tr

at
io

ns

w
he

re

ex
te

ns
iv

e

ur
ba

ni
za

tio
n

ha
s

oc
cu

rr
ed

.

R
ep

or
te

d

va
lu

es

fo
r

L
oc

ha
be

r

L
ak

e

ra
ng

ed

fr
om 4.
2 to 6.
8

m
g/

i,

w
ith a m

ea
n of 5.
9

m
gf

l.

T
he

se

va
lu

es

re
fl

ec
t

na
tu

ra
lly

oc
cu

rr
in

g

co
nd

iti
on

s

w
ith

lit
tle or no im
pa

ct

fr
om

hi
gh

w
ay

sa
lti

ng
.

T
he

m
in

im
um

va
lu

e

re
po

rt
ed

w
as on A
ug

us
t

9t
h

at th
e

m
id

-d
ep

th

of st
at

io
n # 2, w

hi
le

th
e

m
ax

im
um

va
lu

e

re
po

rt
ed

w
as on Ju

ly

13
th at th
e

sa
m

e

lo
ca

tio
n.

Si
lic

a:

Si
lic

on is a st
ab

le
,

re
la

tiv
el

y

lig
ht

ch
em

ic
al

el
em

en
t

th
at

do
es

no
t

oc
cu

r

fr
ee in

na
tu

re
,

bu
t

co
m

bi
ne

s

w
ith

ox
yg

en

an
d

ot
he

r

el
em

en
ts

to fo
rm

ox
id

es

of si
lic

at
es

(C
C

M
E

19
87

).

T
he

te
rm

"s
ili

ca
"

re
fe

rs

to si
lic

on in na
tu

ra
l

w
at

er
s,

an
d is us

ua
lly

re
pr

es
en

te
d

by th
e

hy
dr

at
ed

fo
rm of th
e

ox
id

e.

Si
lic

a is pr
es

en
t

in m
os

t

ro
ck

s,

bu
t

m
an

y

ar
e

re
si

st
an

t

to ch
em

ic
al

w
ea

th
er

in
g.

A
lth

ou
gh

re
la

tiv
el

y

un
re

ac
tiv

e

ch
em

ic
al

ly
,

si
lic

on is co
ns

id
er

ed

an es
se

nt
ia

l

m
ic

ro
nu

tr
ie

nt

to so
m

e

al
ga

l

sp
ec

ie
s,

m
os

t

no
ta

bl
y

th
e

di
at

om
s.

T
he

re
fo

re

si
lic

on

co
nc

en
tr

at
io

ns

in fr
es

hw
at

er
s

ar
e

si
gn

if
ic

an
tly

in
fl

ue
nc

ed

by di
at

om

cy
cl

in
g.

M
os

t

na
tu

ra
l

w
at

er
s

co
nt

ai
n

le
ss

th
an 5 m
g/

l

of si
lic

a,

al
th

ou
gh a ra

ng
e of 1 to 30 m
g/

i

is no
t

un
co

m
m

on
.

T
yp

ic
al

su
rf

ac
e

w
at

er
s

ha
s a si

lic
a

co
nc

en
tr

at
io

n

of
3

to 4 m
g/

i

(M
cN

ee
ly

et a!
.

19
79

).

R
ep

or
te

d

va
lu

es

of
si

lic
a

co
nc

en
tr

at
io

ns

du
ri

ng

th
is

st
ud

y

ra
ng

ed

fr
om

<
0.

5

to 2.
5

m
g/

i,

w
he

n

a qu
es

tio
na

bl
e

va
lu

e

of 18
.6

m
g/

i

w
as

de
le

te
d

fr
om th
e

da
ta

ba
se

.

T
hi

s

va
lu

e

w
as

co
ns

id
er

ed

er
ro

ne
ou

s

si
nc

e it w
as an or
de

r

of m
ag

ni
tu

de

hi
gh

er

th
an th
e

ne
ar

es
t

va
lu

e

re
po

rt
ed

an
d

as
so

ci
at

ed

da
ta

ob
ta

in
ed

fr
om th
at

sa
m

pl
e

di
d

no
t

su
pp

or
t

its va
lid

ity
.

T
he

m
ea

n

si
lic

a

va
lu

e

w
as

ca
lc

ul
at

ed

to

be 2.
2

m
g/

I.

T
he

se

va
lu

es

ar
e

lo
w

su
gg

es
tin

g

th
at

ei
th

er

so
ur

ce
s of si

lic
a

ar
e

lim
ite

d

in th
e

ge
ol

og
ic

se
tti

ng

of th
e

w
at

er
sh

ed

or di
at

om

po
pu

la
tio

ns

ha
ve

as
si

m
ila

te
d

th
e

av
ai

la
bl

e

si
lic

a

in th
e

w
at

er

co
lu

m
n.

Si
nc

e

ch
lo

ro
ph

yl
l

va
lu

es

ar
e

lo
w

,

an
d

th
er

ef
or

e

as
su

m
ab

ly

al
l

al
ga

l

po
pu

la
tio

ns

ar
e

lo
w

,

th
e

fo
rm

er

re
as

on is su
sp

ec
te

d.

T
he

m
in

im
um

va
lu

e

re
po

rt
ed

w
as be
lo

w

de
te

ct
ab

le

lim
its of 0.
5

m
g/

i

an
d

oc
cu

re
d

on Ju
ly

13
th at th
e

m
id

-d
ep

th

of st
at

io
n

#2
.

T
he

m
ax

im
um

va
lu

e

w
as

re
po

rt
ed

at th
e

su
rf

ac
e

of st
at

io
n

#3

on M
ay

17
th

an
d

at th
e

de
ep

er

lo
ca

tio
ns

sa
m

pl
ed

at st
at

io
n # 2 on M

ay

17
th

an
d

Ju
ne

1S
t.
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In su
m

m
ar

y,

re
po

rt
ed

va
lu

es

fo
r

th
e

ab
ov

e

pa
ra

m
et

er
s

ar
e, w
ith

on
e

ex
ce

pt
io

n,

w
ith

in

th
e

es
ta

bl
is

he
d

gu
id

el
in

es

fo
r

th
e

pr
ot

ec
tio

n

of fr
es

hw
at

er

aq
ua

tic

lif
e

an
d

fo
r

re
cr

ea
tio

na
l

w
at

er

us
es

.

In on
ly

on
e

sa
m

pl
e

of th
e

en
tir

e

la
ke

m
on

ito
ri

ng

pr
og

ra
m di
d

th
e

ob
se

rv
ed

pH no
t

fa
ll

w
ith

in

th
e

C
an

ad
ia

n

W
at

er

Q
ua

lit
y

G
ui

de
lin

e

(C
W

Q
G

)

ra
ng

e

es
ta

bl
is

he
d

fo
r

th
e

pr
ot

ec
tio

n

of

fr
es

hw
at

er

aq
ua

tic

lif
e.

T
hi

s

re
po

rt
ed

pH va
lu

e

of 6.
3 is on
ly

sl
ig

ht
ly

lo
w

er

th
an th
e

gu
id

el
in

e

ra
ng

e

of 6.
5t

o9
.O

.

T
he

C
W

Q
G

ui
de

lin
es

fo
r

th
e

pr
ot

ec
tio

n

of fr
es

hw
at

er

aq
ua

tic

lif
e

ar
e

es
ta

bl
is

he
d

to id
en

tif
y

id
ea

l

en
vi

ro
nm

en
ta

l

co
nd

iti
on

s

un
de

r

w
hi

ch

no im
pa

ct is ex
pe

ri
en

ce
d

by th
e

m
os

t

se
ns

iti
ve

sp
ec

ie
s

lik
el

y

to in
ha

bi
t

th
os

e

C
an

ad
ia

n

w
at

er
s.

T
he

se

gu
id

el
in

es

ar
e

m
ea

nt to be sc
re

en
in

g

to
ol

s

on
ly

,

si
nc

e

m
an

y

na
tu

ra
l

un
im

pa
ct

ed

C
an

ad
ia

n

w
at

er
s,

in
cl

ud
in

g

th
os

e

in N
ov

a

Sc
ot

ia

, do no
t

m
ee

t

th
es

e

gu
id

el
in

es
.

N
at

ur
al

un
im

pa
ct

ed

la
ke

s

in th
e

L
oc

ha
be

r

ar
ea

of
N

ov
a

Sc
ot

ia

ha
ve

pH
s

ra
ng

in
g

fr
om 4.
6

to 7.
8

(N
A

Q
U

A
D

A
T

19
95

).

T
he pH va
lu

es

re
po

rt
ed

fo
r

L
oc

ha
be

r

L
ak

e

du
ri

ng

th
is

st
ud

y

fa
ll

w
el

l

w
ith

in

th
is

ra
ng

e.

T
he

re
fo

re
,

in th
e

ab
se

nc
e

of an
y

id
en

tif
ie

d

so
ur

ce of co
nt

am
in

at
io

n

w
hi

ch

w
ou

ld

si
gn

if
ic

an
tly

in
fl

ue
nc

e

pH
,

th
es

e

va
lu

es

sh
ou

ld

be co
ns

id
er

ed

na
tu

ra
l

ba
ck

gr
ou

nd

co
nc

en
tr

at
io

ns
.

Fu
rt

he
rm

or
e,

du
e

to th
e

fa
ct

th
at

th
e

pr
oc

es
s of de

ri
vi

ng

C
W

Q
G

ui
de

lin
es

in
vo

lv
es

us
in

g a

sa
fe

ty

fa
ct

or

of
at

le
as

t

10
,

L
oc

ha
be

r

L
ak

e

w
at

er

qu
al

ity
,

w
ith

re
sp

ec
t

to th
e

pa
ra

m
et

er
s

in
cl

ud
ed

in

th
is

se
ct

io
n,

sh
ou

ld

be co
ns

id
er

ed

su
ita

bl
e

to su
pp

or
t

aq
ua

tic

lif
e

an
d

re
cr

ea
tio

na
l

w
at

er

us
es

.

M
et

al
s

D
is

so
lv

ed

m
et

al
s

w
hi

ch

w
er

e

in
ve

st
ig

at
ed

du
ri

ng

th
is

st
ud

y

ar
e

lis
te

d,

al
on

g

w
ith

re
su

lts
,

in

T
ab

le 1 lB
.

A
s

w
ith

m
aj

or

io
ns

,

co
nc

en
tr

at
io

ns

of sp
ec

if
ic

m
et

al
s

ar
e

co
m

pa
re

d

to C
an

ad
ia

n

W
at

er

Q
ua

lit
y

G
ui

de
lin

e

(C
W

Q
G

)

va
lu

es

es
ta

bl
is

he
d

to su
pp

or
t

aq
ua

tic

lif
e.

R
es

ul
ts

in
di

ca
te

th
at

m
et

al

co
nc

en
tr

at
io

ns

ar
e

ge
ne

ra
lly

be
lo

w

th
e

no
rm

al

de
te

ct
ab

le

lim
its

an
d

ar
e

w
ith

in

C
W

Q
G

va
lu

es

es
ta

bl
is

he
d

fo
r

th
e

pr
ot

ec
tio

n

of
aq

ua
tic

lif
e.

H
ow

ev
er

,

on

oc
ca

si
on

,

co
nc

en
tr

at
io

ns

gr
ea

te
r

th
an th
e

gu
id

el
in

e

va
lu

es

w
er

e

ob
se

rv
ed

fo
r

se
ve

ra
l

m
et

al
s.

A
lth

ou
gh

ex
ce

ed
in

g

gu
id

el
in

e

va
lu

es
,

th
es

e

co
nc

en
tr

at
io

ns

ar
e

ve
ry lo
w

an
d

w
el

l

w
ith

in

th
e

no
rm

al

ra
ng

e or un
im

pa
ct

ed

la
ke

s

(S
ee

T
ab

le 1 1B
,

A
pp

en
di

x

F) . S
in

ce

no sp
ec

if
ic

m
an

m
ad

e

so
ur

ce
s of th

es
e

m
et

al
s

w
er

e

ob
se

rv
ed

,

th
es

e

co
nc

en
tr

at
io

ns

sh
ou

ld

be co
ns

id
er

ed

na
tu

ra
l

ba
ck

gr
ou

nd

le
ve

ls
.
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S
T

R
E

A
M

C
O

N
D

IT
IO

N
S

IN
L

E
T

S
T

R
E

A
M

S

In
le

t

st
re

am
s,

w
ith th
e

ex
ce

pt
io

n

of th
e

N
or

th

R
iv

er

St
.

M
ar

ys
,

ge
ne

ra
lly

sh
ow

ed

lit
tle

ch
em

ic
al

im
pa

ct

fr
om

hu
m

an

re
la

te
d

ac
vt

iv
iti

es in th
e

w
at

er
sh

ed
.

T
he

N
or

th

R
iv

er

St
.

M
ar

ys

an
d,

to a le
ss

er

de
gr

ee
,

a sm
al

l

se
as

on
al

st
re

am

on th
e

ea
st

si
de of th
e

la
ke

ea
ch

sh
ow

ed

el
ev

at
ed

nu
tr

ie
nt

le
ve

ls

on a sp
or

ad
ic

ba
si

s.

T
ot

al

ph
os

ph
or

us

co
nc

en
tr

at
io

ns

ra
ng

ed

fr
om

<
0.

00
1

to 0.
02

5

m
g/

i

w
ith

a m
ea

n

va
lu

e

of 0.
01

0

m
g/

i.

D
at

a

co
m

bi
ne

d

w
ith

si
te

in
sp

ec
tio

ns

su
gg

es
t

th
at

ag
ri

cu
tu

ra
l

ru
no

ff

is lik
el

y

th
e

pr
in

ci
pa

l

so
ur

ce of el
ev

at
ed

nu
tr

ie
nt

s

in N
or

th

R
iv

er
.

A co
m

bi
na

tio
n

of on
-s

ite

se
w

ag
e

di
sp

os
al

an
d

ag
ri

cu
ltu

ra
l

ru
no

ff

ap
pe

ar
s

to in
fl

ue
nc

e

w
at

er

qu
al

ity in th
e

se
as

on
al

st
re

am
.

L
ak

e

w
at

er

qu
al

ity

w
as

de
te

rm
in

ed

to be nu
tr

ie
nt

po
or an

d

si
gn

if
ic

an
t

m
an

m
ad

e

so
ur

ce
s of

nu
tr

ie
nt

in
pu

t

to th
e

la
ke

w
er

e

id
en

tif
ie

d

in on
ly

on
e

in
le

t

st
re

am
.

T
he

re
fo

re
,

re
la

tiv
e

pr
op

or
tio

ns

of

ph
os

ph
or

us

co
nt

ri
bu

tio
ns

fr
om th
e

su
b-

w
at

er
sh

ed
s

ar
e no

t

ne
ce

ss
ar

y to ca
lc

ul
at

e

si
nc

e

pr
io

ri
tie

s

fo
r

re
m

ed
ia

l

ac
tio

n

ar
e

pr
ed

et
er

m
in

ed
.

A st
at

is
tic

al

su
m

m
ar

y of st
re

am

da
ta is pr

es
en

te
d

in T
ab

le

12
,

A
pp

en
di

x

F. C
he

m
is

tr
y,

re
la

tiv
e

fl
ow

,

an
d

te
m

pe
ra

tu
re

da
ta

fo
r

al
l

st
re

am

st
at

io
ns

ar
e

av
ai

la
bl

e

bu
t

ar
e

no
t

in
cl

ud
ed

in th
is

re
po

rt
,

in th
e

in
te

re
st

s

of
br

ev
ity

an
d

cl
ar

ity
.

O
U

T
L

E
T

ST
R

E
A

M

N
ut

ri
en

t

co
nc

en
tr

at
io

ns

re
po

rt
ed at th
e

ou
tle

t

st
re

am
,

th
e

N
or

th

R
iv

er

St
.

M
ar

ys
,

w
er

e

la
rg

el
y

re
fl

ec
tiv

e

of la
ke

co
nc

en
tr

at
io

ns

ob
se

rv
ed

at st
at

io
n # 5 (t

he m
os

t

so
ut

he
rl

y

la
ke

st
at

io
n)

.

A
dd

iti
on

al
ly

,

ch
lo

ro
ph

yl
l.a

co
nc

en
tr

at
io

ns

w
er

e

ob
se

rv
ed

to be si
m

ila
r

at th
es

e

st
at

io
ns

du
ri

ng

th
e

st
ud

y

pe
ri

od
.

T
em

pe
ra

tu
re

s

re
co

rd
ed

at th
e

ou
tle

t

st
re

am

w
er

e

al
so

ro
ug

hl
y

in
di

ca
tiv

e

of te
m

pe
ra

tu
re

s

at

th
e

la
ke

su
rf

ac
e.
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B
A

C
T

E
R

IO
LO

G
Y

T
he

ba
ct

er
io

lo
gi

ca
l

pr
og

ra
m

un
de

rt
ak

en

by N
SD

O
E

st
af

f

fr
om th
e

A
nt

ig
on

is
h

of
fi

ce

co
ns

is
te

d

of
a

w
at

er

qu
al

ity

m
on

ito
ri

ng

pr
og

ra
m

of
th

ir
te

en

(1
3)

la
ke

an
d

se
ve

n

(7
)

st
re

am

st
at

io
ns

,

as w
el

l

as a sa
ni

ta
ry

su
rv

ey of pr
op

er
tie

s

lo
ca

te
d

ne
ar th
e

la
ke

an
d

in
fl

ow
in

g

st
re

am
s.

Sa
m

pl
in

g

st
at

io
ns

as pa
rt

of
th

e

m
on

ito
ri

ng

pr
og

ra
m

ar
e

sh
ow

n

on Fi
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re 1 . T
he

se
tw

o

in
iti

at
iv

es

an
d

th
e

as
so

ci
at

ed

re
su

lts

ar
e

ou
tli

ne
d

be
lo

w
.

B
ac

te
ri

ol
og
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al

W
at

er

Q
ua

lit
y

M
on

ito
ri

ng

Pr
og

ra
m

Fe
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l

co
lif

or
m

ba
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er
ia

ar
e

pr
es

en
t

in w
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te
s

fr
om

w
ar

m

bl
oo

de
d

an
im

al
s

an
d

ar
e

as
so

ci
at

ed

w
ith

di
se

as
e

ca
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in
g

or
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LOCHABER LAKE VOLUME CALCULATIONS 

BASIN # I NORTHERN SECTION OF LAKE 

Depth 

(m) 

Area 
(ha) 

% Total 
Area 

(basin) 

% Total 
Area 

(lake) 

Stratum Volume 
(m3x104) 

% Total 
Volume 

(basinL 

% Total 
Volume 

(lake) 

0.0 78.6 100.0 25.6 
2.0 

— 4.0 0 - 6 407.6 66.9 6.5 
6.0 57.8 73.5 18.8 
8.0 . 

— 0&___ 6-12 177.8 29.2 2.8 

2.0 8.7 11.1 2.8 
4.0 
6.0 12-18 22.6 3.7 0.4 

8.0 0.5 0.6 0.2 
20.0 18-21.5 

• 

1.0 0.2 

21.5 0.0 0.0 0.0 

ISUBTOTALS I 609.0 
1 

100.0 
1 

9.7 1 

BASIN # 2 - MIDDLE SECTION OF LAKE 

— 

Depth Area % Total % Total Stratum Volume % Total % Total 

(m) (ha) Area Area (m3x104) Volume Volume 

(basin) (lake) (basin) (lake) 

— 

0.0 145.8 100.0 47.5 
2.0 
4.0 0-6 799.2 20.7 12.7 

6.0 121.0 83.0 39.4 
8.0 
10.0 612 689.4 17.9 11.0 

12.0 108.9 74.7 35.5 
14.0 
16.0 12 - 18 628.9 16.3 10.0 

18.0 100.8 69.1 32.8 

20.0 
22.0 18 - 24 564.1 14.6 9.0 

24.0 87.4 59.9 28.5 
26.0 
28.0 24 - 30 470.9 12.2 7.5 

30.0 69.9 47.9 22.8 
32.0 
34.0 i3o 36 348.4 9.0 5.5 

36.0 47.0 32.2 15.3 
38.0 
40.0 — — 36 42 218.9 5.7 3.5 

42.0 26.9 18.4 8.8 
44.0 
46.0 42-48 114.1 3.0 1.8 

48.0 12.1 8.3 3.9 

50.0 
50.5 0.0 0.0 

50.5 24.2 0.6 0.4 

0.0 

ISUBTOTALS 1 3858.3 I I 00.0 1 61 .4 1 
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Table 8
Day123456789101112131415161719202122232425262728293031TOTAL 425.5 72.0MEAN 13.7 2.3 8.0
Heating Degree-Days:Cooling Degree-Days:Growing DegreeDays:Corn Heat Units:Freezing Degres-Days:Thawing Degree-Days: 309.3 (Base 18)0.8 (Base 18')101.8 (Base 5')15.1 (Base 10')(Base 0')249.5 (Base 0')

P.2Meterological DataE'virormnt ErwirorrnemeritOaraa Cand6 COLLEGEVILLE, NSAtmo?,er, Service AES National Heduaj Identification: 8?O1000Env1ronrneri de I'eii*anernentSrAce atmospllrlqu Regional Idanbficatlon: 090CMay, 1994TEMPERATURE (Oeee5Maximum Minimum CeIus)Mean PRECIPITATIONRain(mm) Snow (cm) TOt$l(mm)- hund.DAY WITHFrz Rn ia SNOWON GNferris RMKS- —11.5 —3.5 4.0 4.2 4.2 016.0 4.0 10.0 1.2 1.2 011.5 —1.0 5.3 o17.0 -1.0 8.0 012.5 0.0 6.3 45.6 45.6 010.0 7.0 8.5 0:3.0 1.5 2.3 3.6 T 3.6 013.0 —3.0 5.0 34.4 34.4 (16.0 3.5 9.8 9.6 9.6 C19.0 :3.5 11.3 8.2 8.2 C14.5 6.5 10.515.5 0.5 8.012.57.0 7.52.0 10.04.5 3.44.2 3,44.2 C9.0 1.5 5.3 T T 012.510.5 2.5-1.51.5 '• 7.54.54.3 . o00—-- 17.6 17.64.5 3.0 3.8 5.8 5.8 012.5 3.5 8.0 023.0 —2.5 10.3 019.5 1.0 10.3 1.0 1.0 016.5 5.0 10.8 . 011.0 —2.5 4.3 .013.5 —2.5 5.5 12.2 12.2 013.0 7.0 10.0 3.6 3.6 016.5 7.0 11.8 2.2 2.2 017.5 4.0 10.8 017.0 2.0 9.5 . 017.5 3.5 10.5 1.4 1.4 025.5 12.0 18.8 • 0158.2 T 158.2Monthly Maximum Temperature: 25.5 on Day: 32Monthly Minimum Temperature: -'3.5 on Day: 1Highest Rainfall: 456 on Day: 5Highest Snowfall: T on Day: 7Highest TOTAL Precipitation: 45.6 on Day: 5
Abbr1SttOflL Thund. • ThuM Frz Rn • Fr,ezing Jn . SNOW ON GNO Dspth Ot SflOW Oft GVUUfldnr1 Which May Aoø.arAiàMus1i1Ii.r nor• thw I dsy •. and EeatsdL • PreCiPMOfl Uncer?ln I - Tracs o Pr•cIptetionN MS$ftIQ Temperature ABOVE Fceszng X • "occisred or ex1sts4 . Extrsmi Vaius OccurredAlso L.4t n MonVi RMKS . RemarksE • Estimated Vaha •C . RrecpItaon Occurvad. AmouM UrkV - Missing T.mpsreture BELDN FranI Incomplete Oa •cordedol

PcGE . 002



Day1234-56789101112131415161718w-2021222324252627282930TOTAL 657.5 269.0MEAN 23.9 9.0Monthly Maximum Temperatur$,Monthly Minimum Temperatur.Highest Rainfall:Highest Snowfall:Highest TOTAL Precipitation:Heating Degree—Days:Cool ing Degree-Days:Growing Degree—Days:Corn Heat Units:Freez ing Degree-Days:Thawing DegreeDays:
33.O on Day:—1.0 on Day:34.0 on Day:0.014.0 on Day:99.7 (Base 18)23.7 (Base 18')314.0 (Base 5')172.9 (Base 10'). (Base 0')464.0 (Base 0')

able 8 EnAronment nvironrementCanada CanadaAtmospheric Serviceenvironment de .4,onnernentService atrnospPiérlque
Meterologica]. DataCOLLEGEVILLE, NS AES National Headquarters ldentifscation: 8 01000Regoni ldoniificetión: 0 90CJune, 1994TEMPERATURE oegrees Celsius)Maximum Minimum Mean24.5 9.5 17.025.0 12.5 18.87.5 5.0 6.3. 13.0 2.5 7.819.0 0.0 9.519.5 6.5 13.0 .16.0 11.0 13.518.5 80 13.317.5 0.5 9016.5 0.5 8.523.0 —1.0 11.024.5 7.0 15.816.5 12.0 14.318.0 13.5 15.820.5 14.0 17.3

PRECIPITATiONRain(rm) Snow (cm) TOtal(mm)— -. -—2.0 2014.0 14.05.0 5.06.2 6.29.0 9.0
DAY WITHhund. Frz Rn Hall-

.

SNOAON GN(cml0o0000000000000

RMKS

•23.0 8.0 15.531.0 11.0 21.028.0 14.5 21.3—--i.&-.-5.. J6..5 17.523.5 2.0 12.826.5 3.5 15.0245 11.5 18.024.0 8.5 16.322.5 8.0 15.323.5 6.5 15.021.0 12.5 16.8305 12.5 21.527.5 16.5 22.028.5 18.0 23325.5 18.0 21.8
3.4 3.412.2 12.210.0 10.01.4 1.41.0 10 .1.0 1.01.2 1.28.8 8.83,6 361.0 1.0

X.

.X
000000000000000]3 . 5 79.8 0.0 798 21777.

Abbr.aton* ThuM. • Thundar Fi'Z Rn - Freezing Rárt4.. Whhh Maw Aiirr--.. - -. . —V M - MIeeWv VaJuiAaeccumut ovir more than I day F • VaIu• Ac.cumiiatcd end EstimatedI_ • Precipitation Uncertain T • Trace of PrecipitationN • Missing Tempeisture A8OVE Freezing X • 'occurred' or exIsts"+ . Extreme Value Occurred Also Later In Month SNOW ON ONO . Depth of Snow on Ground RMKSRinsrke ecoredE - Estimated VsiusC • Precipitation Occurred, Amount UnkV • MISSIng Temperaturs BELOW FreezI • lncornplst• Data



Er.4ronrnent EnvironnementCarada CanadaAtmoSpheric ServiceEnvironment de i'envlrenncrncntService atrnosphèriqueDay1234567891011121314151617.1819202122232425262728293031

July, 1994

20.1Monthly Maximum Temperature:Monthly Minimum Temperature:Highest Rainfall:Highest Snowfall:Highest TOTAL Precipitation:Heating DegreeDays:Coo]. irig Degree-Days:Growing DegreeDays:
. Corn Heat Units:Freez ing Degree-Days:Thawing Degree-Days:AbbrevatIoJi5; ThUfld. - Thunder Frz Rn Freezing Rainrnr4ee Wh(eP% May Armear:

33.54.58.60.0

AES National Headquarters identirication: 8201000Regona1 Identification: O90C

8.6 on Day: S19.0 (Base 18')85.9 (Base 18')469.9 (Base 5')314.9 (Base 10')
. (Base 0')624.9 (Base 0')

Table 8 P4Meterologicai. DataCOLLEGEVILLE, NS
TEMPERATURE (DegeesMaximum Minimum. CeIsiu5)Mean .- PRECIPITATIONRain(mm) Snow (cm)- — Total (mm) hund. -DAY WIThFrz n Hail SNOON GN RMKS28.0 15.0 21.5 024.0 15.5 19.8 023.5 18.0 20.8 023.0 7.0 15.0 024.0 4.5 .14.3 8.6 8.6 021.0 14.0 17.5 4.0 4.0 021.5 12.0 16.8 1.8 1.8 016.5 13.0 14.8 2.0 2.0 021.0 11.5 16.3 023.5 14.0 18.8 025.5 18.0 21.8 027.5 11.0 19.3 028.5 8.5 18.5 022.0 14.0 18.0 025.526.525.0 6.513.08.0 16.019.816.5 00026.5 12.0 19.3 020.5 11.0 15.8 027.0 15.0 21.0 031.5 12.0 21.8 033.5 18.5 26.0 030.5 21.0 25.8 029.5 20.5 25.0 4.6 4.6 024.5 19.0 21.8 3.0 30 030.0 19.0 24.5 1.0 10 027.5 20.0 23.8 2.0 • 2.0 027.5 20.0 23.8 2.0 2.0 029.0 20.0 24.5 1.4 1.4 028.5 17.5 23.0 031.5 15.0 23.3 2,6 2.6 X 0TOTALMEAN 804.0 444.025.9 14.3 33.0 0.0 33.0 1ononon Day:Day:Day: 2255
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Table hA
Lochaber Lake Water Ouality Data 1994

CATEGORY PARAMETER MIN . MAX . MEAN CWQ GUIDELINES *
LOCAL tJNIMPACTED LAKE

(NAQtIADAT 1995)
S

.

Freshwater Recreation Mm. Max. MeanAquatic Life
Chemistry

Trophic State Ortho-P04 (P) <0.001 0.001 <0.001 - - <0.001 0.046 0.003
Indicators Total P (P)

Nitrate + Nitrite (N)
Ammonia (N)
Total N (N)
Chlorophyll a (mg/rn3)
Pheophytin (mg/rn3)

Transparency (Secchi depth
in meters)

<0.001
<0.070
<0.01
0.180
0.5
0 . 1
2.5

0.022
0.210
0.10
0.290
2.8
1 . 5
5.3

0.007
0.135

<0.01
0.246
1.6
0 . 9
4.0

-
-

1.37-2.2(2)
-

-

-
-
-
-
-

�1.2
meters

0.001
<0.005
<0.05
<0.1

-

-

0.045
0.250
0.11
0.500

-

-

0.009
0.022
0.05
0.156

-
-

.

General
.Characteristics

Major Ions
a Temperature (°C)

Dissolved Oxygen
pH (pH units)
Alkalinity
Conductivity (umhos/cm)
Colour (TCU)
Turbidity
Total Organic Carbon
Hardness
Sodium
Potassium
Calcium
Magnesium
Sulphate
Chloride
Silica

4.6
7.6
6.3

<1.0
50.0
<3.0
0.3
2.0
9.9
3.6
0.3
2.3
0.8
4.0
4.2

<0.5

24.2
14.0
7.7

10.0
67.7
15.0
3.8
5.6

17.9
5.0
0.4
5.5
1.0

10.0
6.8
2.5

12.9
10.2
7.0
7.9

53.4
10.7
0.6
3.8

14.8
4.1
0.4
4.5
0.9
6.3
5.9
2.2

202l '
5.09.5
6.59.O 5.09.5

-
-

-
-
-

5.6

4.6
<1.0
16.0
<5.0
<0.1
2.9

1.2
0.12
0.40
0.2
0.8
1.5

0.05

22.2
-

7.8
58.8

153.0
130.0

3.5
15.7

-

17.0 '

1.20
22.0
2.3

38.0
18.0
5.].

16.5
-

6.1
9.6

39.4
33.1
0.8
9.0
-

3.3
0.36
2.7
0.7
4.2
4.8
1.5

* All concentrations are reported in mg/i unless otherwise indicated.Nitrate - Avoid prolific weed growth v Upper permissabie temperature for salmonNitrite - 0.06
and trout (Alabaster and Lloyd 1982)(1) Guideline changes with hardness

(2) Guideline changes with temperature and pH a NSDOE 1995 - Lake Chemistry Data(3) Guideline changes with pH
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Table 11B Lochaber Lake Water Quality Data 1994

CATEGORY PARAMETER MIN . MAX MEAN CWQ GUIDELINES * LOCAL UNIMPACTED LAKES
(NAQUADAT 1995)

Freshwater
Aquatic_Life

Recreation Mm. Max. Mean
Chemistry

Metals Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium .

Chromium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Tin
Vanadium
Zinc

0.030
<0.002
<0.002
<0.005
<0.005
<0.01
<0.002
<0.002
<0.002
<0.002
<0.020
<0.002
<0.010
<0.002
<0.002
<0.002
<0.002
<0.01

0.086
<0.05
<0.002
0.012

<0.005
<0.01
<0.002
0.002

<0.002
0.013 -
0.048

<0.002
0.027

<0.003
<0.002
<0.05
0.002
0.080

0.048
<0.05
<0.002
0.010

<0.005
<0.01
<0002
<0.002
<0.002
<0.002
0.021

<0.002
0.015

<0.002
<0.002
<0.05
<0.002
<0.007

0.005-0.1
-

0.05
-

-
-

0.0002-0.0018(1)
0.002 -0.020

-

0.002 -0.004(1)
0.3

0.001 -0.007(1)
-

0.025 -0.150(1)
0.001
-

-
0.03

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

0.013
-

<0.0005
-

-
0.05

<0.001
-

-
<0.002
0.012

<0.002
0.0].

<0.002
-

-
-

<0.01

0.410

0.0005
-

-
0.05
0.001

-

-
0.070
0.630
0.012
0.270
0.001

-

-
-

0.10

0.130

<0.0005

0.05
<o.ooi

0.004
0.222

<0.002
0.062

<0.002

<0.01

Bacteriology Fecal
Coliform
(#/100 mls)

0 3100 96.8 - 200 - -

* All concentrations are reported in mg/i unless otherwise indicated.
Nitrate - Avoid prolific week growth v Upper permissable temperature for salmon
Nitrite - 0.06

. and trout (Alabaster and Lloyd 1982)
(1) Guideline changes with hardness•
(2) Guideline changes with temperature and pH
(3) Guideline changes with pH



Table 13 LOCHABER LAKE DATA COMPARISON -1973 AND 1994 STUDIES 

AGENCY STUDY 
DATE 

DISSOLVED 
OXYGEN 

PH CONDUCTIVITY 

Environment 
Canada - 

August,1973 > 8.6 6.3 - 7.4 45 (mean) 
. 

NS Dept. of the 
Environment 

April-Oct., 1994 >7.6 6.3 - 7.7 53 (mean) 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


