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Survey Date:
Nature of Survey:
Report File (this document):

Data File: HHWQMP_datall6 061108.xls
Data Return:

Profile: 100%

Bacteria: 100%

Chemical: 100%

Overall: 100%

Sample Notes:
CBODs samples were taken at F1-1m, F1-10m, F2-1m and F2-10m.
QA/QC samples:

Chemical Analysis E2-1m

Detectable reference

Parameter units sample QA/QC
Ammonia (as N) mg/L 0.08 0.07
Total Suspended Solids mg/L 1 3
Copper (Cu) ug/L 0.3 0.3
Iron (Fe) ug/L 7 8
Manganese (Mn) ug/L 6 4
Zinc (Zn) ug/L 2 2
Fecal Coliform (CFU/100ml)

Site SYC-10M SYC-1M AYC-10M E1l-1M
Reference 19 6 22 440
QA/QC 21 5 24 1400
Comments:

General: A significant intrusion of more saline/denser shelf water has occurred. This
has replaced much of the deep bottom water in the Basin. The overall salinity of the
harbour has increased significantly, in spite of some light/moderate rainfall in the
intermediate period. The only place in the Harbour with water of salinity less than 31

PSU is above 7-8 m in the Basin and Narrows. Interestingly, the bottom water
throughout the Inner Harbour is of higher salinity than the bottom water at B2. The
potential density of the water at the bottom of the Basin (70 m) two weeks ago was
approximately 1024.9 kg/m?, this density now occurs at 27 m. It appears that the
intrusion has stopped because the water in the Narrows is now less dense than water
at the same depth in the Basin. The fecal coliform (fc) values are quite high with a
distribution that is relatively tightly centered on the EE and E sections. There are also
some high fc values in the southern Basin at both 1 and 10m samples. This could be
due to some combination of local lower level up-harbour flow at the F section, and
local input from the Duffus St. /Fairview Cove CSO diversion acted upon by the
gentle to moderate South/South East wind.

Fluorescence: The fluorescence levels are fairly low and not particularly different
from those of two weeks ago. In the Basin, the profile maximums are 6-7 mg/m®at
the surface, in the north, and at about 5m, in the south. South of the Narrows, the
maximums are 3-4 mg/m°at about 15 m.

Dissolved Oxygen: The data indicate that the dissolved oxygen (DO) in the Basin
bottom water has increased to about 5 mg/L. There appears to be remnants of the
former, oxygen deprived bottom water at an intermediate depth in the northern
Basin. The DO in the near surface water in the Basin and northern Inner Harbour
(Section EE and North) is relatively uniform at about 6.4-6.5 mg/L. South of this the
surface water DO is also quite uniform at around 7.1 — 7.3 mg/L. There appears to be
a discontinuity at this point in several data sets including coliform, ammonia, iron,
manganese and secchi disk depth. The DO is below the use specific guidelines
everywhere in the Basin and the Class SA area of the Outer Harbour (B2). In other
SB areas, the surface water meets the guidelines, but there is deeper water that does
not. In the Inner Harbour the SC guideline is not met only in the deeper water of the
Narrows. The DO data is not ground-truthed and absolute values are questionable
(see DO discussion in QR#1).

TSS: The TSS values are not particularly high and decrease relatively
monotonically from a maximum of 4 mg/L in the north of the Basin to less than 1
mg/L in the Outer Harbour.

Ammonia: At section EE and north, the NH3 values are between 0.05 and 0.18
mg/L. South of this, all values are below the detection limit of 0.05 mg/L.

CBODs: The samples taken at F1 and F2 had non-detectable levels (< 5 mg/L).



Report 116; November 8, 2006

TEMPERATURE-SALINITY CONTOURS

Harbour Water Quality Monitoring Program

depth, m

McNabs Island

10

20

2
() et e e T T T T T T T T T o T T T T T o T o e T e T g
Scale Bar ]
1km I




Depth (m)

Depth (m)

Yacht Clubs BvCy

™y
'I)
8 30 3228 30 32 28 30 32 28 30 R g e
i YC C B | 00— \ =; , e ~~=DYC
| 31— G2¢ ,\.aa
51 ]
5 51 § ~F1F? y 2
84 AR
| S «kx,JEEL-EES
| s
-10| 10+ \/ e M LL\Q
. = T D103
.15/ ., AYC R
"l ‘g’ 15 M\(ﬂ? M{ﬂ\ \;. * *~_svYCc
6 8 10 6 8 10 6 8 10 6 8 10 ED_ — RNSYE:~ B“Bﬂ“\:‘\ “C6
. ™,
o PN D o Qe
@8 30 32 28 30 32 28 30 32 28 _ 30 32 020 ——, S13 L s G e \{
T RNSYsT T PC —SsYeT1 I & S
’G:;_— —— HC 2
5| | 25 JHP1 . BS
s HP2 B4
-
10| 30 \R‘TS £ W
T, &
15| | | || HP3 HP2 HP1 v

Wind Speed and Direction at Shearwater Jetty
T T T T

50 - : I Survey Hours -
Halifax Harbour Water Level - Nov08 o : ]
25 T T T T T T T 30+ 4
Predicted Tide : ]
——— Observed Water Level <
10

15 ||\| M W m 'l||| lW I |r=||
il

km/h
=
3
LA
=

21 o5 |n|| ‘ f “|||[I l“ |||
‘ 10+ - -
g P
. Mov Predicted Tid 20k i
Rainfall and temperature fHe »
data =18 2 °E1 18R #
collected at §- 4 HP3 = 4
Shearwater Autoport. S sex ZLHE. N : , p NGoE ; ; i
a 7 C3 6:00 11:00 16:00 21:00 2:00 8:00 13:.00 18:00
T 4\ ere gi g?fc Time (AST)
Cloud cover data collected at VAL =
. 0 D2 o5 s RAINFALL AND MEAN TEMP CLOUD COVER
Shearwater Airport INE! 27 sve 12 11.6 L
e 28 C6 : : ? : Lo J;Jreci
14 E2 o LG { 10 : : : ] : : p
05+ b= 20 R v 2 : : 8 RRRRTI TR e i
16 F2 e 8 - oo & : f : : cloudy
E : %Z s 3 : . : mostl
a E 648 | fien e L g 6 0 Touc
1 1 1 L L L 1 L : ; D TS S TT IR RN PRI RSP
0:00 2:00 400 600 800 10:00 12:00 14:00 16:00 18:00 4 ¥-3 : ® & @ 2 0 mainly
Time (AST) j § o T -
2 r . e
o : 0.p o : ; : clear
Salinity in PSU Temperature in °C 0—3—3—85 e o e 4 & 2 T @

Days before survey Days before survey



Harbour Water Quality Monitoring Program

depth, m

Report 116; November 8, 2006

FECAL COLIFORM

r—
440 W 840 1100
|\ & & g
\(J?-L?'
4o2h
n,.b'"
10 1000 26082800 E
1024.5
E 1024
éL Scale Bar
100m I
2
3 %
McNabs Island . _
2
Scale Bar i
1km I




Yacht Clubs

BYC DYC BRB
o 4 5 1

_— 5 I

E

£z

B 10 2 69

[

o

15}

1022 1023 1024 1025 1022 1023 1024 1025 1022 1023 1024 1025 1022 1023 1024 1025

AYC

22

Depth (m)

RNSYS PC sYc HC
0 - { . ) \E’\
ol '
= HP3 HP2
2 10 1 160 1 130
4]
[a]
15}
1022 1023 1024 1025 1022 1023 1024 1025 1022 1023 1024 1025 1022 1023 1024 1025
Halifax Harbour Water Level - Nov08
2.5 T T T T T T T
‘ Predicted Tide
(it ——— Observed Water Level
s ||‘I H" '\u il 'l!rrllf
i In|[| (LR
2f o) |ﬂ|| ﬂ Wl
Mov Predicted Tides
. 1
Rainfall and temperature 15 2
data E :
collected at % .
Shearwater Autoport. @ ; z
9
Cloud cover data collected at '
Shearwater Airport
05+
0 1 1 1 L L 1 1 |
000 2:00 400 6:00 800 1000 12:.00 14:00 16:00 18:00
Time {AST)

Potential Density in kg/m®

Fecal coliform: above swimming limit (200 cfu/100mL)

above shellfish limit (14 cfu/100mL)
below limits

HP1

ol S -EEL-EE3
5 X0 Qk\_ o
“"a.,g’ !‘1
D1-D3
__AYC \;m 1:03
MQ‘ . YC
My
RNS‘Y}'“‘U?BREQ_W T
RS
P, i e, ¢
R, \.‘ e 5
Nootica \-W T
c & e
HP1 & b
°s HP2 ., B4
L
\i_\HPE ” B3
\1 e B2
k!
Wind Speed and Direction at Shearwater Jelty
50 I . ) ) I Survey |I-|Dufs I o
40
30
20 .
10 " 2 J_,ﬁ R ®, g
1] _;___.;}.'. * r.._-ZT 1 _| |."
-10 -4. i
-20 g
-30
-40
-50 Nov07 Nov08 P
1 1 1 1 1
6:00 11:00  16:00  21:00 2:00 8:00 13:00  18:00
Time (AST)
RAINFALL AND MEAN TEMP CLOUD COVER
) 1160 . . . .
% : o : Qprecip
i clou
; O o
43 T b mostly
v 1) 2] =]
. : 5&5 5 cloudy
] 353 53‘ 4 ) :
mainl
: @ r.:Iestr)'r
yg 2 : ; :
o : : clear

(&0 =]
o
o

& 0 ) :
L& 3 2 9 0 5 4 3 2 1 0
Days before survey Days before survey



Harbour Water Quality Monitoring Program DISSOLVED OXYGEN AND CHLOROPHYLL Report 116; November 8, 2006

1 2 3 2 1 2 3
0 ;
& = Secchi depth (m)
oy O WU o SR SR R R N W R R —
—
oF
OIOE| L TRVISTRIE SV M. S | NE——— ———————, W [ MR G ————— & A
| 090 ¢ (NEEEGREEMRG  |[EEEEE| - OEEEMEe Bemesnemeemememne. | ECUTEEREL SR [EEeemee——— ""'.
10 i [ E
fey 000 0 msEmeme (Ml 0000 CTESTREEE PRTemeemmsowee 8 cTmemees) 0 EESSTessemesses ] "
£
s Scale Bar
e = B\ EEEE 0 ISEcoeeeeemtmmtemERl [ k- EEEEEREEEEEs | 100m
680 .............................................................
58 B3 6

depth, m

McNabs Island S oo

Unless otherwise
...... I e e B A B b e T e e b e e T e B e A e g o Qi i e ek e G |abe|9d
- dissolved oxygen

i T e S TS .............................................................................................................................. ] Contour |nterva| |S 05
' mg/L
_________ S— ] - chlorophyll Contgour
| 1km | interval is 2 mg/m”.
[ \




Yacht Clubs

g t_9 8 4 6 8 4$ 6 & 4 6 &
BYC DYC BRB | | |AY

Secchi=4.6 Secchi=5.3 Secchi=8.5 | Secchi=6.4
0 5 10 0 5 10 0 5 10 0 S 10

Depth (m)

4 6 8 4 6 8 4 6 8 4 6 8

RNSYS PC}'i .SY ' HC'/-/

0

HP3 HP2 HP1
= -10
o]
15 1
Secchi=7.1 Secchi=6.2 Secchi=8.5 | Secchi=6 e B e cors sl Shvarmtic i
0 5 10 0 D 10 0 5 10 0 > 10 T T T T T T r
50 Survey Howrs
w0t
Halifax Harbour Water Level - Nov08 30+
2.5 T T T T T T T 20
Predicted Tide <
15 ‘ H —— Observed Water Leve| L g4t ARG g 4
Lk '\\ll il il 1 aeeth AT N
| ]I|[I il | x-m-
. 8 05|”||“ i || ‘ || |
Rainfall and temperature 0 )
MNov Predicted Tides -20
data Tkl 17 F3 -40
collected at _q15L 2HP 2003
Shearwater Autoport. E 2 e L i S ... 30 R
- 20 H1 6:00 11:00 16:00 21:00 2:00 8:00 13:00 18:00
-c:” g g; 21 H2 Time (AST)
Cloud cover data collected at | @ T ca g
Shearwater Airport 1"\e o1 2Drc
o D2
N 26 D3
125 27 8YC RAINFALL AND MEAN TEMﬁ: CLOUD COVER
13 12 : %’ﬁ] J;J .
05+ :g i : : () recip
% 8 y 4
16 :
a8 : : . cloudy
'§ . %Z . E mostly
0 1 | | | ! | 1 | E 6 Q 50‘-’ i : % o ° cloudy
000 2:00 400 600 800 10:00 12:00 14:00 16:00 18:00 E PN W 4 "NU S - 5 lesain
i x ] y
Time (AST) &6 . clear
DO in mg/L Chlorophyll in mg/m® oL g a g W 4 -
5 4 3 2 g 0 5 4 3 2 1 0

Days before survey Days before survey



Harbour Water Quality Monitoring Program CHEMISTRY
(&}
i 3] a8 i i o 3 z i@
Orow T 1 TS 7 ] —
1024 2
1008 1 1.2 ol A 1 21 4 . ’__'/\
e —— Ve "\
20+ I e ot = X
20 / \_ - - _‘x\\_’_f by ] /
40 \
50 \
80 TSS A
\'\.
70
- 8]
& O & i oo ] g &
U =Ud =4 AL u,qm,uu .Uy U/ - [~
S W0 —
10 =05 <.05 0.08 0.08.07  0.05 0.06 i
i . 10245 = -
20 —f_ PR o — ) A\
=, - - e .
W - - /
40
| N
50 /
60 AMMONIA /
70 -

Potential Density in kg/m®

me g
& L,

Ammonia in mg/L

Rainfall and temperature data
collected at
Shearwater Autoport.

Cloud cover data collected at
Shearwater Airport

TSS in mg/L

Height (m)

25

L]

s
»

-

0.5

mm/day

W
sl

Halifax Harbour Water Level - Nov038

T T T T T

T T
Predicted Tide
——— Observed Water Level

I
i V |
il

|Y1l'l.-:1.‘i!lll‘i|f|;:-!ll||‘~||;;'I i

Do~ aWK =
m
8]

Days before survey

Days before survey

1 1 1 | L 1 1 |
2.00 400 600 800 10:00 12:00 14:00 16:00 18:00
Time (AST)
Wind Speed and Direction at Shearwater Jetty
50 . I ' I P Survey Huuls :
a0 : .
30| B
20
10 4 " 1T | L
E 0F ~ __ ::,E‘ ZZafl 'r "T | /' AN AN oy
-10 3
-20
=30+ i = ]
40 P -
-50 Nov07 Nov08
600 1100 1600  21:00 200 8§00 4300 1800
Time (AST)
RAINFALL AND MEAN TEMP CLOUD COVER
12 ; : ; "-%?ﬁ) :
L - o Qpreci
o = T RS
s ..... e 5)Z L . cloudy
: : : R T S
o L v . 8 o o mostly
4’;‘8 : o : g ; cloudy
N~ :Sg . »n 4 R e S S i -y
: X : o cleary
2 ; : 1x§ : 2 o .......................... I
: g _ clear
8 88 ¥ >
5 4 3 2 1 0 5 4 3 2 1 0



Harbour Water Quality Monitoring Program

cooa®

cooo
OREHD~

coooa®

ey
ORNEHD

Seo s
= FR NTANNE

Sooeas
= I NTAN NS

CHEMISTRY

Cadmium (Cd) Guideline=9.3pg/L

Mercury (Hg) Guideline=0.025pg/L
0.04 — . . . . ; :

0.02¢ 1

RDL

Copper (Cu) Guideline=2.9ug/L

O
gz Sz EE2 Sz EB gz ﬁz

Iron (Fe) No Guideline

. 12} O ]
e O 96 ® Q * e
- O o o 7.2t ] O 0O ]
e O ® O ® | 48 ]
UII 1 1 1 1 1 1 I\DL 2.3@ @ 1 1 1 1 1 _RDL
B2 D2 EE2 E2 F2 G2 H2 B2 D2 EE2Z E2 F2 G2 H2
Lead (Pb) Guideline=5.6ug/L Manganese (Mn) Guideline=100ug/L
I I I I I I RDL B-I | | ; I I I .
. 48+ Q Q 6 ]
4 36¢ L O ]
1 24+ 1
. 1% ©_O RDL
. 1 1 1 1 1
gz Sz EE2 Sz EB gz ﬁz _Sg D2 EE2 E2 F2 G2 H2
Nickel (Ni) Guideline=8.3pg/L Zinc (Zn) Guideline=86pg/L
I I I I I I RDL 4-‘ | | | | | | .
1 3.2¢ P P 1
: Sl e @ o o ]
: ] 0.8/ o0—O — ©—O—RDL
0 1 1 1 1 1 1 1
g8 Ee8ES B2 D2 EE2 B2 F2 G2 H2
LEGEND
O =Ten Metre Sample

® =0ne Metre Sample
RDL = Reportable Detection Limit




