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Physical limnology and water quality during 2006 at the City of 
Hamilton drinking water intakes in western Lake Ontario 

Yerubandi, J. Milne, R,_B. Rowsell, C. Marvin and S. Watson 

EC Librafi’ NWRI RESEARCH SUMMARY . Burhngtm 
Plain language title 

Water Quality in western Lake Ontario 

What is the problem_ and what do scientists already know about it? 
In Lake Ontario drinking water intakes are located in the nearshore zones. These 
intakes experience occasional taste and odour episodes in summer, and turbidity 
spikes during wind events. Local utilities spend millions of dollars on treatment 
systems to ameliorate the problem-. 

Why did NWRI do this study? 
To better understand the processes controlling the water quality issues, particularly, turbidity 
and taste and odour compounds at the intakes. Also to provide an up-to-date information 
about the physical and water quality conditions in Lake Ontario WSTD sci_enti_st_s conducted 
this study. 

Whatwere the results? 
The preliminary analysis revealed that in general the water quality parameters are in 
the expected limits near the existing City of Hamilton. intakes; however, wind induced 
circulation played a significant role in modifying these conditions. Moderate to 
significant taste and odour near the intakes is due to transport of Geosmin from 
deeper regions of the lake to this area. We also observed improvement of water 
quality, especially turbidity due to resuspension and Geosmin in the offshore area 
(depth > 30m) at 5 km from the existing intakes. 

How will these results be used? .

V 
' 

The results will assist the City of Hamilton in making their decision on installing new 
water intakes or extending the present intakes to deeper waters to avoid adverse water 
quality, especially taste and odour problems and high turbidity associated -with 
nearshore waters of Lake Ontario. 

Who were our main partners in the study? 
City of Hamilton and Ontario Water Works Research Consortium 

Abstract . 

This data report presents a preliminary analysis and a summary of the environmental 
data collected as part of the City of Hamilton water intakes project. The project is



designed to develop a field monitoring program, which will assist the city in making 
their decision on installing new water intakes or extending the present intakes to 
deeper waters to avoid adverse water quality, especially taste and odour problems and 
high turbidity associated with nearshore waters of Lake Ontario. The preliminary 
analysis revealed that in general the water quality parameters are in the expected limits 
near the existing intakes; however, it appears that the wind induced circulation played a 
significant role in modifying these conditions. Comparison of temperature and wind 

. time series reveals that upwelling due to winds from the -west (westerly) and 
downwelling due to * winds from the east (easterly) determine the enviromnental 

' 

conditions at the intakes during the summer. We have observed a moderate to 
significant taste and odour in r'aw'wate'r— near the intakes due to a strong downwelling 
episode in late August’ to early September. However, in the offshore ‘waters at around 
30 In depth contour, the water quality conditions are slightly better. More accurate 
estimates are required for further assessing these aspects and we will be conducting 
thorough analysis and modeling in the near future. - »



Modélisation physique et qualité de l’eau en'2006 aux prises d’e_au 
potable de la ville de Hamilton dans l’ouest du. lac Ontario 

Ram Yerubandi-, J. Milne, R.B. Rowsell, C. Marvin set S. Watson 

Sommaire des recherches de l'INRE 

Titre en langage clair 
La qualité de l’eau dans la partie ouest du lac Ontario 

Quel est le probléme et que savent les chercheurs in ce sujet? » 

Dans le lac Ontario, les pri_ses d’eau potable sont situées dans la zone littorale et sont 
parfois exposées a des épisodes de gofit et d’odeurs en été et a des pics de turbidité 
par temps venteux. Les services publics locaux consacrent des millions de dollars a 
l’achat et a l’exploitation de systémes de traitement afin de régler ce probléme. 

Pourq’i1oil'INRE a-t-il effcctué cette étude? .

H 

Pour mieux comprendre les processus a1’o'rigine des problemes de qualité de 1’eau, 
en particulier la turbidité et les composes responsables de gofits et d’odeurs 
désagréables a l’emp1acement des prises d’eau, Aussi, pour fournir de l’information a 
jour sur les conditions physiques et la qualité de l’eau dans le lac Ontario. Etude faite 
par des scientifiques de la DSTE. . 

Quels sont les résultats? . 

L’analyse préliminaire a révélé que les pararnétres de la qualité de l’eau sont 
généralement inférieurs aux limites prévues a proxirnité des prises d’eau de la Ville de 
Hamilton; toutefois, la circulation engendrée par le vent joue un role "important dans 
la modification de ces conditions. Les problémes de go1‘1tfetd’odeurs modérés ou 
maj eurs pres des prises d’eau sont causés par le transport de la géosmine £1 partir des 
couches plus profondes du lac dans ce secteur. Nous avons également noté une 
amélioration de la qualité de l’eau, notarmnent en ce qui a trait a la t11rbidité 
provoquée par la remi_se en suspension et la présence de géosmine dans la zone 
pélagique (profondeur > 30 m), 21 5 km des prises existantes. 

Comment ces résultats -seront-ils utilisés? 
Les résultats aideront la Ville de Hamilton a opter soit pour l’inst_allati_on de nouvelles 
prises d’eau, soit ‘pour la relocalisation des prises existantes en eau plus profonde afin 
de prévenir les problémes de qualité de l’ea'u, notarmnent les problémes de gofit et 
d’odeurs et la forte turbidite’ associés aux eaux littorales du lac Ontario. 

Quels étaient nos principaux partenaires dans cette étude? 
La Ville de Hamilton et l’Ontario Water Works Research Consortium.



Résumé '

. 

Le présent rapport contient une analyse préliminaire et un sommaire des données 
environnementales recueillies dans le cadre du proj et de prises d’eau de la Ville de - 

Hamilton, Ce projet porte sur Pétablissement d’un programme de 'sui’vi sur le terrain, 
qui aidera la Ville a opter soit pour l’insta1.lation de nouvelles prises d’eau, soit pour 
la relocalisation des prises existantes en eau plus profonde afin de prévenir les 
problemes de qualité de l’eau, notamment les problémes de gout eta d’odeurs et la 
forte turbidité associés aux eaux littorales du lac Ontario. L’analyse préliminaire a 
révélé que les paramétres de la qualité de l’eau sont généralement inférieurs aux 
limites prévues a proximité des prises d_’eau de la ville de Hamilton; toutefois, la 
circulation engendrée par le vent joue un role important dans la modification de ces 
conditions. L’étude comparative des séries chronologiques sur la ternpérature et le vent 
montre que la remontée et la plongée d’eau dues respectivement aux vents d’ouest et aux 
‘vents d’est déterminent les conditions environnementales aux prises d’eau en été. Nous 
avons observé des problémes de gofit et d’odeurs modérés .ou majeurs dans l’eau brute a 
proximité des prises d’eau, problémes causés par un important épisode de plongée d’eau 
de la‘ fin aofit au début septembre. Toutefois, dans les eaux pélagiques pres de 1’isob_athe 
de 30 metres, la qualité. de l’eau était un peu meilleure. Nous avons besoin 
d’estirnations plus précises pour mieux évaluer ces aspects et nous réaliserons des 
analyses plus poussées et une rnodélisation dans un avenir rapproché. 

___________________
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Abstract 

This data report presents a preliminary analysis and a summary of the 

environmental data collected as part of the City of Hamilton water‘ intakes project. The 
‘ project is designed to develop a field monitoring program, which will assist the city in 
making their decision on installing new water intakes or extending the present intakes to 
deeper waters to avoid adverse water quality, especially taste and odour problems and 
high turbidity associated with nearshore waters of Lake Ontario. The preliminary analysis 
revealed that in. general the water quality parameters are in the expected limits near the 

existing intakes; however, it appears that the wind induced circulation played a significant 
role_ in modifying these conditions. Comparison of temperature and wind time series 

reveals that upwelling due to winds from the west (westerly) and downwelling due to_ 

winds from the east (easterly) determine the environmental conditions at the intakes 
during the summer. We have observed a moderate to significant taste and odour in raw 
water near the intakes due to a strong downwelling episode in late August to early 
September. However, in the offshore waters at around 30 m depth contour, the water 
quality conditions are slightly better. More accurate estimates are required for further 
assessing these aspects and we will be conducting thorough analysis and modeling in the 
near future.

I



Introduction 

Each summer there are one or two episodes of earthy taste and odour in the 
drinking water that forces local utilities to spend millions of dollars on systems to 

ameliorate the problem. The earthy taste and odour is caused by geosmin, a secondary 

metabolite of Cyanobacteria. Recently extensive field studies were undertaken off the 

Region of Peel’s Lakeview water treatment plant to document the lake physics, biology 

and chemistry before and during the taste and odour events to understand the processes 

controlling the delivery of geosmin to the water treatment plant intakes (Watson et al. 

2006). The thermal structure and circulation in Lake Ontario generally depends on the 

season because of the large annual variation of surface heat fluxes. During the 

unstratified period (November—June), storm action is the important forcing, as 

higher wind speeds and the absence of stratification allow the wind forcing to penetrate 

deeper‘ into the water column. In summer there is a distinct thermocline in the upper 20-. 

30 m in the lake which makes it stratified. During this period significant westerly (winds 
from the west) and easterly (winds from the east) wind events cause upwelling and 

downwelling of the thermocline along the shore, If the coast is on the left of the 

prevailing winds, the wind induced transport will be away fiom the coast in the surface 
layer and upwelling occurs near the coast. During this period an onshore and upslope 

transport occurs at some depth below the surface (Fig la). Ori the other hand, if the coast 

is on the right of the wind downwelling occurs. The transport in the surface layer is 

towards the coast, and offshore transport occurs below the surface layer (Fig. 1b). 

In an earlier study by the project team they. observed that the abrupt increase in 

geosmin levels coincided with increased temperatures due to downwelling forced by 

winds from the east (Rao et al., 2003). Based on this evidence, and similar observations 

at other water intakes along the north shore of Lake Ontario, it was hypothesized that 

strong downwelling and associated shoreward currents may favour the transport of 

geosmin produced at offshore locations to nearshore areas causing the T/O problem at the 

water intakes. Geosmin peaks occur every year between late August and mid September 

over a two week period, but show considerable variation in severity, with maximum 
levels remaining below theodour threshold concentration 4 -l0 ng/L in some years, or 

reaching 25 ng/L in other years. Another important parameter affecting the treatment 

system is turbidity in lake waters. Excessive turbidity may interfere with disinfection and

I 
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reduce filter performance during the water treatment. The three primary particles that 
contribute to nearshore turbidity are inorganic materials (suspended solids), algae and 

organic matter. In western Lake Ontario higher turbidity levels are observed during 
spring and fall/winter. In addition, turbidity levels reduced in the offshore direction. 

Turbidity in the deepoffshore waters i_s low and stable compared to the nearshore waters 
during most of the year. However, occasional easterly stonn-induced waves and currents 
increase the suspended matter in this area. 

The City of Hamilton draws raw water from the western Lake Ontario from a 

water intake that extends into the lake to about 945 In. The City’s Plant Capital & 
Planning Section has been studying alternate strategies such as extending a second intake 
that is currently decommissioned to avoid adverse water quality, especially taste and 
odour problems and high turbidity associated with nearshore waters of Lake Ontario. In a 

report prepared by NWRI in response to a request from the City of Hamilton, it has been 
identified that typical downwelling events would likely deliver geosmin in the surface 
waters to the bottom and hence to possible water intakes out to a distance where the 
depths are less than 20 m_ or 2.5 km from the shore in the vicinity of the present Hamilton 
intakes, and greater offshore distances in stronger winds (Rao, 2006). This study used a 

simple hydrodynamic model for these calculations. The model has been calibrated with 
data from other locations due to lack of observations in this region. Development of a . 

modeling framework to the point where it can be used confidently for supporting 

management decisions such as extending water intakes in western Lake Ontario would 
require field measurements of hydrodynamics and water quality. The purpose of this 
study is to develop a field monitoring program, which will assist the City in their decision 
on installing new water intakes or extending the present intakes to deeper waters. 
In 2006 field work of hydrodynamic and water quality monitoring was undertaken at the 
present locations of intakes and at a few stations in the offshore areas (Figure 2a &b). 
Specific objectives of this research will include: 

i) What are the water quality conditions at the intakes and fiiture locations? 

ii) The response of thermocline to different meteorological conditions at these. 

locations.



iii) To study if we can we reduce (or avoid) taste and odour and turbidity in the 
drinking water by moving outfalls to offshore?

’ 

This report provides a preliminary analysis of some important aspects of water quality 

in relation to the development of the temperature and flow fields as they evolved during 
the period from early April to early October. Also, plots of all water quality and physical 

variables are provided. 

Experimental Program 

The western Lake Ontario field study covered a seven-month period from April to 

late October 2006. The main objective of this field work is to monitor the/water quality 

and hydrodynamic conditions at present intakes and at a few stations around the intakes. 

Bi-weekly sampling at WWI to WW6 and monthly sampling at WMl to WM3 was 
carried out during this field campaign. In addition weekly samples were also obtained for 

Taste and Odour period during August and September. Discrete water samples were 

collected using a 6 liter Van Dorn water sampler. Water samples were then prepared for 

Total Phosphorus (filtered and unfiltered), soluble rjeactive phosphorus, nitrate/nitrite and 

ammonia analyses by filtering through a 0.45 um cellulose acetate filter. Chlorophyll ,a 
samples were prepared by filtering 1 liter of sample water through a 42.5 mm glass fiber 
filter. The prepared samples were then analyzed by the National Laboratory for 

Environmental Testing (NLET) in Burlington, Ontario. 1 liter of sample water was 

filtered through a 47 mm glass fiber filter for analyses of % Loss on Ignition (LOI) by 
Environment Canada. % LOI gives a good indication of the organic’ vs inorganic 

component of the sample water. Geosmin/MVIB samples were collected in 1 liter amber 

glass bottles. Analyses were completed by Environment Canada. Sample water for E. 

coli, total coliform and total suspended solids was collected for analyses by the City of 

Hamilton. The samples were kept cold and delivered on the day of collection. Bi-weekly 

sampling at WW1, WW2, W3, W4, W5 and W6 (same as T5) was completed in 
April, May, June and October. Weekly sampling at the same stations was completed July, 

August and September (Table 1). Monthly sampling was completed at WMl, WM2 and



WM3 between April and October (Table 1). Locations, total depths and sample depths of 
each station are located Table 

An YSI 6600 water quality profile was taken at each station. .Par’a'mete'rs measured 
included depth, temperature, pH, conductivity, dissolved oxygen, Chlorophyll a, and 
turbidity. The profiler encountered operational difficulties with pH and turbidity on many 
occasions in the summer, however, the moored YSIs provided good quality data of these 
parameters (Table 1).



Table 1: Details sampling and availability of profiles 

Date Water samples profile collected pH turbidity 
2006 collected available available 

April 1 1 Yes Yes Yes Yes 
April 24* Yes Yes Yes Yes 
May 8 Yes Yes Yes No 
May 25* Yes 

A 

Yes Yes No 
June 6 Yes Yes Yes Yes 
June 21 * Yes Yes Yes No 
July 11 Yes Yes Yes No 
July 24 * Yes Yes Yes No 
July 31 Yes Yes Yes Yes 
August 8 Yes No No No 
August 16 Yes Yes Yes Yes 
August 22* Yes Yes Yes Yes 
September 5 Yes Yes Yes Yes 
September 14 Yes Yes Yes Yes 
September 21* Yes Yes ' No- Yes 
September 26 Yes ’Yes No Yes 
October 3 Yes Yes No Yes 
October 16* Yes Yes No Yes 
October 26 Yes Yes No Yes 

* Monthly ‘samples collected at WMI, WM2 and WM3 

Table 2: Water quality stations 

Stn Latitude Longitude Total Depth . Sample Depth 

WW1 N43°l5.89l' W79°45.465' 11 8.5 
WW2 N43°16.565' W79°44.l-30' 16 14 W3 N43°l6.788' W79°44_.-325' 16 14 
WW4 N43°lv6.342' W79°43.922' 16 14 

N43°l7.020' W79°43.l95' .20 18 
WW6 N43°17.738' W79°4l.797' 30 28 
WM1 N43°l7.559'. W79°47.11§' 5 3 
WM2 N43°l6.656' W79°46.228' 10.5 8.5 
WM3 N43°15.314' W79°44.863' 10.5 8.5

7
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In order to provide continuous records of water temperature and currents within 
the nearshore zone, we have deployed 4 moorings at CM1, CM2, CM3 and CM4. At all 
these stations both water current profiles (by ADCPs) and temperature profiles (at every 
1-2 m from surface to bottom) is recorded at every hour from April to October, 2006. At 
T5 temperature profiles were measured at every hour starting in May (Figure 2). Time 
series of turbidity, dissolved oxygen, conductivity, pH are measured by moored YSI 6600 
EDS at 1 In above bottom at CM1 and CM2 at 1 hr interval. Time series of wave height, 
period and direction can also be computed at this location from Sontek Hydra 
measurements. Winds, air temperature and solar radiation are measured at Burlington 
Pier and CCIW Breakwall. Typical mooring diagrams were provided in_ a separate 

deployment report.
F 

The moorings at stations CM3 and CM4 are deployed for a different internal study, but 
the data at these stations were included in this report. 

Table 3: The details of moorings in western Lake Ontario during 2006. 

Mooring 
A 

Data Type 
O6-00M-009A ' Climate data from Burlington Pier - Wind Speed/Direction, Air 

\ Temperature/Relative Humidity, Water Temperature and 
Barometric Pressure. — 

06-59M-9791A‘ 
' ' ‘ 

Climate data frm CCIW breakwall - Wind Speed/Direction, Air 
Temperature/Relative Humidity and Water Temperature. 1 

' 

, .. . CM1 
06—00C-0l9AB Hydra moored at 310 m ‘dept1i,2 data sets (60, 1 Hz samplesevery 

_ , _ hour, 1024, 4 Hz samples every 3 hours), Apr 27 - Oct 20, 2006." 
O6-OOT-011A 

I 

Temperatureinooring, 10 minute data at 1, 3, 5 and 7 metre depths, 
YSI 6600EDS recorded 30 minute data at 9.8 m depth, Apr 27' -' 
Oct 30, 2006. 

I 7 1 CM2 _ 

067-00C-0l2ABC - ADCP moored at 16.2 m depth, data in 1 m bins, 30 minute data, 
. . _ _ Apr 12 -Oct 30, 2006. 

06-OOT-013A 
A 

"Temperature mooring, 10 minute data at 1, 3,.5, 7, 9 ll, 13 and 15 
metre depths, pressure at 10 metre depth, YSI 6600EDS recorded 
60 minute data at 16.1 rn depth, Apr. 12 - Nov ,1, 2006. 

CM3 
06-00C40l4AB 

4' 

6 ADCP moored at 20.0 m depth, data in 1 m bins, 30 minute data,’ ‘ 

"Apr 12 - Jul 24, 2006, data from second deployment lost due to 
unit tilted <1 30° to the vertical on deployment. 

06-00T-015A Ter_nper'ature mooring, 10 minute data at 1, 3, 5, 7, 9 11, 13, 15, 17, 
19 and 20 metre depths, pressure at 10 metre depth, Apr 12 - Nov 
1, 2006.
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_ _ 
_. ._, _ . ..CM4 

' " 

06-00C-016AB ADCP moored at -30.0 m depth, data in l m bins, 30 minute 
g 

. _ 'dataApr__1.2 - Qct .30.; 2006- 
06-OOT-0l7A 

C ‘ 

Temperature mooring, 10 minute data at 1, 5, 7, 9 ll, 13, 15, 17,
_ 

19, 21, 23, 25, 27, 29 and 30 metre depths, pressure at 10 metre 
depth, Apr 12 - Oct 30, 200§.

A 

_T5 
06-00T-017A 

C ' 

Temperature mooring, 10 minute data at l, 3, 5, 7, 9 11 13, 15, 17, 
19, _21—,.23gL;5,.27__and_29..1netre d¢Pt11S, Apr 27 - NOV .1, 2.006. 

Data Presentation and Analysis 

Water Quality 
\ 

Graphical representation of water quality data from weekly or bi-weekly surveys 

i_s shown in Figures 3 to 21. Figures 3 and 4 illustrate water quality data from Im at each 
station for the entire study period,-.; Figure 3 shows nitrate/nitrite, ammonia and 

Chlorophyll a and Figure 4 shows total phosphorus (filtered and unfiltered), and soluble 

reactive phosphorus. Figure 5 and 6 illustrate ‘water quality data from bottom- 2 In. Figure 

5 shows nitrate/nitrite, ammonia and Chlorophyll a and figure 6 shows total phosphorus 

(filtered and unfiltered), and-soluble reactive phosphorus. Overall, integrity of data is 

very good. Chlorophyll a (Chla) as an indicator of algal populations has been measured 
' 

with consistent methods for many years. Although changing species composition and 

physiological states of algal populations may not be well described by chlorophyll a, this 
measure is an economical way to derive some baseline information on the primary 
production potential of the water. Chla concentrations show strong variation fiom one 
location to the other with a maximum concentration of 4 mg/L after the September 
downwelling event. Nitrate and nitrite can come fiom agricultural sources, urban runoff, 
atmospheric deposition, and municipal sewage. Nitrate and nitrite showed slightly higher 

concentrations during the spring, otherwise like ammonia concentrations remained low 

and did not vary much throughout the experimental period. Total Phosphorus (unfiltered) 

concentrations varied significantly at both depths, mainly due to the influence of strong 

episodic events. The monthly average TP (uf) was around 8 ug/L in the surface layer and 
around 12 ug/L close to the bottom. Soluble reactive phosphorus (SRP) is generally 

thought to be an indicator of phosphorus forms available for algal uptake. In general its 

variability is consistent with TP concentrations in the water column, and the highest 

values occurred during the strong wind event. 

‘ 
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Figures 7 and 8 illustrate E. coli, total coliforrn and total suspended solids at 1m 
and bottom-2m respectively. The City of Hamilton analyzed water samples for these 
variables. It should be noted the “O” as a data point on the graph is equal to‘ <10 or < 100 
for both E. coli and total coliform (as c'on_fi_r_med by the City of Hamilton). Also noted the 
“0.8” as a data point is equal to <0.8. On July 24, 2006 at station W5 1 m-possible 
contamination of the sample water may have occurred. E. coli was 290 cfu/100ml and 
total colifofins reached 960 cfu/100ml. Figure 9 and 10 illustrates averages of all 

parameters for the entire study period with distance from shore for 1111 and bottom-2111. 
An YSI 6600 water quality profile was taken at each station. Parameters measured 

included depth, temperature, pH, conductivity-, dissolved oxygen, and turbidity. The 
following operational difficulties were encountered: because of noise interruption with 
the data, all June 6 profiles were not included; WW6 Aprilll no profile was recorded; pH 
was not included at all stations on September 14 and September 21; dissolved oxygen 
was not included from station WW6 on July 31. See table 1 for summary. Profiles 
illustrations are shown in Figures 11 to 19. 

In the western basin of Lake Ontario, the timing and severity of the annual 
geosminpeaks in drinking water supplies is largely a function of the degree of synchrony 
between small and large scale processes. Geosmin is not carried in from rivers but 
produced within the lake by planktonic Cyanobacteria in the illuminated offshoresurface 
layers. Production peaksybriefly each year in late summer but offshore levels vary, and 
only reach nuisance levels in some years. Areal odour is usually low or undetectable 
across the lake, and cell disruption by heat or other fofins of extraction (or water 

treatment processes) is needed to release cell bound geosmin. Importantly, it requires a 

climate driven event for this peak to be detected in drinking water supplies. Following the 
warm, calm period when offshore production increases, an onset of late-surnrner east 
winds causes the mass transport of offshore surface water and associated cells/geosmin 
towards the NW shore and downward to deep WTP intakes (Watson et al-. 2006). The 
strength of the downwelling and associated T&O event varies among years with the 
duration and persistence of the east winds (Rao et al. 2003). Figures 20 and 21 show the 
concentrations of geosmin during 2006 season at all six bi-weekly and three monthly 
water quality stations. The samples from W2, W3 and W4 on 28 August are not 

V included because of some sampling issues at those locations on that day. The



12 

downwelling event caused by easterly winds from August 27 to September 5 correlated 

with a rise in geosmin concentrations at all the stations. The stations closer to the 

shoreline experienced slightly higher concentrations (40-50 ng/L) compared to offshore 

station (24 ng/L at WW6) in the surface layer. The concentrations at 3 meter ‘above 

bottom are much lower than the surface values. 

Meas'urement's from moored instruments 
Graphical and tabular reporting of the data collected in this experiment is 

generally consistent with previous NWRI limnological summaries (Miners et al. 2002). 
However, we have used updated methods to summarize and display the meteorological, 
temperature and radiation fields. The field observations were obtained from standard data 

logging equipment in a time series format (e.g. Campbell 21); data loggers). At each 

temperature mooring, the data from individual temperature loggers) can be displayed as 

time-series to identify responses with depth. Further, the temperature observations for a 
A 

site can be interpolated in the vertical (e.g. cubic-spline) with time to derive temperature 

isotherm plots. Data processing procedures adopted include quality control by checking 

instrumentation calibration and setup, associated documentation on mooring design and 

placement and by the general appearance of the time series data sets’. MATLAB was 
used to produce the graphical and tabular results (see Appendix) and the summary was 

output to and text file using ActiveX features. Wind speed and direction are presented as 

time-series vector plots and rose histograms. Tabular summaries of hourly) values of wind 

were also presented. The mean duration is defined as the average time a current direction 

remained in the sector. The mean excursion is the product of the mean duration and the 

mean current. The mean scalar speed, mean square speed, mean square E-W, N-S, U and 
V components, and U-V variance are summarized below the table. 

The conditions at the lake side of the Burlington Pier are ideal for observing 

onshore winds, that is, wind out of the east and are the location of one of NWRI’s 

meteorological stations. However it is a poor site for observing the prevailing westerly 

winds because of the three bridges, the large CCIW building complex, and numerous 
trees upwind during west winds. To overcome the problem, NWRI has installed a second 
meteorological station on the south end of the breakwater on the west side of the CCIW 
complex, open to the full fetch of Hamilton Harbour, The data used in this study are a

K
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combination of the data sets from the two sites. When winds were_f_rom the lake side of 
the barrier beach the ‘pier’ station was used and when the winds were from the harbour 
side of the beach, the ‘breakwater’ site was used. Winds from meteorological 
observations located at CCIW sites (Burlington Pier and Breakwall) are summarized in 
the appendix, respectively. Derived statistics indicate that the mean scalar speed is 

marginally higher at the breakwall at 4.0 m/s compared to the Pier 3.5 m/s. The_ mean 
direction for winds at the pier is towards the south-east to the east as depicted in the wind 
rose diagrams, however, strong winds in a range of 15 m/s were observed blowing 
towards the west during some occasions. On one of these easterly (blowingutowards east) 
during late August to early September caused significant downwelling and mainly 
responsible for the taste and odour episode. 

Temperature recordings at five thermistor moorings are illustrated in Figures 22a 
to 22e.. A general picture of the seasonal cycle of water temperature variations can be 
constructed from these figures. Close to the shoreline at CM1 in a water depth of 7 m, the 
waters warmed quicker and remained isothermal for most of the period. However,- 
cooling and warming due to wind induced upwelling and downwelling can be clearly 
observed. At other stations also, the thermal stratificationl cycle and its variability is 

closely related to these upwelling and downwelling events caused by prevailing winds. 
The strong downwelling event due to easterly winds started on August 27 (day 239) can 
be clearly seen with increased temperatures. As discussed before the values of geosmin at 
all stations increased during this event. At a station located farthest from the shoreline 
(T5) it is observed that the downwelling front intersected the bottom only during this 
strong event, otherwise the waters were cooler" due to thermal stratification. 

In 2006, two YSI6600 EDS systems containing turbidity, oxygen and pr/I sensors 
A 

were deployed at two stations (CM1 and CM2). The accuracy of turbidity sensors were 
verified with values from the profiles. Figures 23a and b show the 30 minute observations 
of turbidity during the whole period. The turbidity at CM1 reached a peak of 50 NTU on 
many occasions during April to May. The high values were also observed during the 
strong wind events, probably due to resuspension of bottom material. We can also deduce 
turbidity in the water column fiom the acoustic back scatter intensity obtained from 
ADCPs (Figures 24a to c). Clearly it appears that backscatter intensity can beused as a 
proxy variable for a qualitative understanding of the turbidity in the water column as it
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correlated with the observed turbidity fi'om the moorings. Figures 25a to 250 show the 

rawiewater quality from plant measurements.
' 

Tables in the Annexure summarize several statistical parameters based on data 

records fiom all the four current meters at all depths. Where gaps existed in the data, 
parameters have been determined only from values present, with no interpolation. While 

mean currents largely‘ determine the transport characteristics, variations in currents due to 

turbulence and other high frequency perturbations can be very important in dispersing 

pollutants through mixing and diffiision. The variance in a data record is a measure of 

these variations. Extended periods of consistently low currents, referred to as stagnation 

currents, can lead to serious accumulation of‘ these pollutants from sho_re based 

discharges. The rose histogram plots tabulate hourly wind and current data for 2006 into 

speed and direction ranges. Vector directions are sorted into eight 45 degree sectors 

(directions are l“towards” for both wind and current in.all types of vector plots). Speed 

ranges are defined in centimetres per second for current. For wind the numeric range 

limits are the same but units are metres per second. Different speed ranges are indicated 

in the drawings by the indicator’s line width as shown in the key. The percentage of the 

total data record comprised of values of a given speed and direction is shown by the 

radial length of each segment of indicator line with respect to the radial percentage scale. 

At the bottom of the page wind and current vector stick plots were plotted to show the 

time series of current characteristics for the entire season.
' 

As mentioned before upwelling and downwelling occur in the coastal zone as part 

of response to energy imparted to the water surface by wind drag modified by the 

complex geometry, and are easiest to observe in temperature data (see time series 

figures), under thermally stratified conditions. Time series of eastewest and north-south 

currents show the flow reversals due to upwelling and downwelling events. During a full 
upwelling event from Julian Day (JD) 164) (June 13) to ID 169 (June 18), the strong 

north-eastward winds raised the thermocline to 5 m fiom the surface. The nearsurface 
temperatures dropped briefly by nearly 5 - 6°C from 19°C within a period of about 12 

hours. During this period surface currents were predominantly eastward. The net along.- 

shore currents were relatively small coinciding with weak stratification. The downwelling 

of the thermocline was mainly caused by the easterly winds. The therrnocline intersected 

the bottom at the offshore station on one occasion (Aug 27 to Sep 7). The surface
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temperatures increased considerably to 18 - 209C because of the arrival of warm waters 
from the east. Although the cross-shore currents were towards the shore in surface layer 

they were somewhat in opposite direction in the lower levels during this episode. The 
duration of this downwelling event was slightly longer (8-10 days) and stronger than 
other events, causing significant production and delivery of geosmin to the intakes. 
Except for this event the rest of the downwelling events did not show any significant 
impact at deeper depths. 

. Summary 
Weekly to bi-weekly water quality sampling, and hourly temperature, currents and 

waves were measured at several stations off the water intakes of the City of Hamilton during 
April to October, 2006. The preliminary analysis revealed that in general the water quality 
parameters are in the expected limits near the existing intakes (WW 1); however, it appears 
that the wind induced circulation modified by the complex geometry of this region played a 

significant role in varying these conditions. Comparison of 
; 

temperature and wind time 
series reveals that upwelling and downwelling events correspond to westerly (winds fiom 

A the west) and easterly (winds from the east) winds. Except during strong upwelling and 
downwelling episodes the temperature profiles show a stable stratification from 2.5 km 
(CM2) from the shoreline. The therrnocline intersected the bottom at the station T5 
(WW6) (~ 6 km fiom shoreline) on one occasion (days 239-254) and on several 

occasions on other stations. We also observed that near the present intakes (CM1), the 
water column is isothermal and responds rapidly to prevailing wind, thus impacting the 
water quality.

I 

During this observational period a moderate to significant taste and odour episode 
occurred between August 27 and September 5 due to the strong downwelling in the lake. 

V The observed geosmin concentrations were higher (48 ng/L) close to the present intakes 
than in the offshore (28 ng/L at WW6) during this episode. During this episode rawewater 
at the plant also showed a peak of 22 ng/L. We have also observed that the turbidity 
peaks due to resuspension of bottom sediments are more or less similar between stations 
CM1 (59 NTU) and CM2 (52 NTU) because of longer exposed fetch of Lake Ontario ‘for » 

the east winds. The observed turbidity fi-om plant data was around 15 to 20 NTU during 
this episode, but higher values were more common in March. The backscatter data from 

.

\ K
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ADCPs at further offshore locations indicates improvement of turbidity due to 

resuspension. Based on this preliminary data analysis, we conclude that marginal to 
moderate improvement of water quality, especially turbidity due to resuspension and taste 

and odour in drinking water, is expected in the offshore area (depth > 30m & 5 km from 
the existing intakes). More accurate estimates are required for further assessing these 
aspects. and EC will conduct further analysis using both 2006 and -2007 data and 

hydrodynamic modeling in the near fitture.

.
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Figure 20a: Geosmin concentrations 1 In below the surface August and September.
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Figure 21a: Geosmin concentrations 1 m below the surface fiotn monthly stations. 
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Fig 22a: Time series of t_e_m_perature over the depth at CM1 
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Fig 22b: Time series of temperatiire over the deptli at CM2 \~ Mooring 2006-DDT-D15Afl21 » 
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_Fig 22c: Time series of temperature over the depth at CM3
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Fig 22d: Time series of temperatu’r'e over the depth at CM4
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Fig 23b 2 Time series of turbidity measurements at 1m above bottom at CM2
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Fig 25d: Plant turbidity (N TU) at the existing'intakes



'Annexure (Statistics of winds and currents)
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Wind Data; Station 20Q6—0OM—0O9A (Burlington Pier). 
First Day_200€/04/01/100 
Final Day 2006/10/31/2400 
There are 5136 readings out of a possible 5136. 

Direction Percent Maximum Mean Mean 
Deg True Observed (unit of Speed Category, m/s) Speed Dura— Speed 

tion 
Towards 

_ 
2 5 10 20 50 Total m/s hours‘ m/s 

0.0 1.1 1.4 0.6 0.1 0.0 3.2 12.3 1.4 3.3 
45.0 0.9 4.9 3.2 0.0 0.0 9.0 9.3 2.5 4.2 
90.0 7.4 18.6 2.0 0.0 . 0.0 28.0 8.7 4.0 2.8 

135.0 4.1 6.5 .217 0.0 0.0 13.3 10.2 2.3 3.2 
180.0 1.8 4.0 3.0 0.1 0.0 8.8 10.3 2.2 4.0 
225.0 2.7 7.1 4-3 0.2 0.0 14.2 12.2 2.7 4.0 
270.0 2.7 5.6 3.2 0.4 0.0 11.9 15.1 2.5 4.0 
315.0 2.1 4.8 1-5 0.1 0.0 8.4 13.8 2.3 3.4 

Mean Scalar Speed = 3.5 m/s 
Mean East Speed = 0.2 m/s, Mean North Speed = -0.6 m/s 
Mean Velocity = 0.6 m/s, 157 deg true 
Variance = 8.2 m*2/s‘2 

Total Percent Observed for each speed Categofy (m/s) 
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Wind Data, Station 2006—00M—991A (CCIW Breakwall). 
First Day 2006/04/01/100 
Final Day 2006/10/31/2400 
There are 5136 readings out of a possible 5136. 
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Direction Percent Maximum Mean Mean 
Deg True Observed (unit of Speed Category, m/s) Speed‘ Dura- Speed 

tion 
Towards 2 5 10 20 50 Total m/s hours m/s 

0.0 0.4 0.6 0.1 0.0 0.0 1.1 7.9 1.1 2.6 
45.0 0.3 0.5 1.5 0.1 0.0 2.4 12.5 1.7 5.8 
90.0 0.9 8.6 9.4 0.6 0.0 19.5 12.3 2.8 5.3 

135.0 . 3.8 15.4 8.9 0.7 0.0 28.8 13.9 3.5 4.4 
180.0 ‘'1.8 2.8 1.9 0.0 ‘0.0 6.5 9.7 1.9 3.6 225.0 3.1 7.0 0.7 0.0 0.0 10.7 9.4 2.8 2.8 
270.0 4.7 13.7 1.9 0.0 0.0 20.2 10.0 3.6 3.0 
315.0 1.8 6.6 0.7 0.1 0.0 9.3 10.2 2.4 3.0 

Mean Scalar Speed = 4.0 m/s ' 

Mean East Speed = 1.1 m/s, Mean North Speed = -1.0 m/s 
Mean Velocity = 1.5 m/s, 133 deg true 
Variance = 9.3 mf2/s“2 
Total Percent Observed for each Speed Category (m/s) 
0-0.5 0.5-2 2-5 5-10 '10—20 20-50 

1.6 16.7 55.1 25.1 1.5 0.0 

Wind Rose Sum_m_ary. Station 2006-UIJM-991:A (CCNV Breaakwall). 
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2006 
Mooring 2006-00C—O19AB (SEQ CM1), Hydra depth: 10 m. First Day 2006/04/27/1600 

Final Day 2006/10/30/1500 
There are 4447 readings out of a possible 4471. 
Direction Percent Maximum Mean Mean Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur— Current 

tion sion
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Towards 2 5 10 20 50 100 Total cmfls hours km cm/s 

mo 20 /4.6 12 mi 00 00 BJ 214 13 02 32 
45.0 2.5 6.0 2.8 0.2 0.0 0.0 11.5 16.7 1-9 0.3 3.7 
90.0 3.7 10.0 6.5 1.7 0.0 0.0 21.9 24.4 2.8 0-5 4.8 

135.0 3.5 5.9 1.9 0.1 0.0 0.0 11.5 12.8 1.8 0.2 3.2 
180.0 2.5 4.3 0.9 0.0 0.0 0.0 7.7 9.4 1.5 0-1 2.8 
225.0 2.9 6.3 2.0 0.0 . 0.0 0.0 11.1 8.7 1.8 0.2 3.2 
270.0 3.3 7.6 3.2 0.2 0.0 0.0 14.3 20.3 2.1 0.3 3.7 
315.0 3.1 5.6 1.3 0.2 0.1 0.0 10.3 22.4 2.0 0.2 3.3 

Mean Scalar Speed = 3.7 cm/s 
Mean East Speed = 0.6 cm/s, Mean North Speed = 0.1 cm/s 
Mean Velocity = 0.6 cm/sq 84 deg true 
Variance = 10.0 cm“2/s‘2 

Total Perbent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 
3.0‘ 24.2 50.3 19.8 2.6 0.2 0.0 
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Mooring 2006-00C-016AB (Stn CM4), ADCP bin depth is 27.7 metres. 
First Day 2006/04/12/1900 
Final Day 2006/10/30/1800 $ There are 4803 readings out of a possible 4824. 
Direction ’ Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur— Current 

' 
' tion sion Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0" 2.2 6.8 8.0 2.7 0.0 0.0 19.7 
V 

19.7 2.0 0.4 5.9 
45.0 ‘1.9 5.4 3.4 1.1 0.0 0.0 11.7‘ 23.1 2.1 0.4 5.1 
90.0 1.6 2.7 0.8 0.1 0.0 0.0 5.2 13.7 1.5 0.2 3.3 

135.0 1.5 3.3 1.5 0.3 0.0 0.0 6.6 18.9 1.6 0.2 4.1 
180.0 2.6 9.0 8.1 4.0 0.6 0.0 24.3 31.2 2.8 0.7 6.6 
225.0 2.2 8.3 5.7 2.4 0.3 0.0 19.0 25.7 2.4 0.5 5.8 
270.0 2.1 2.5 0.5 0.0 0.0 0.0 5.1 10.1 1.5 0.1 2.6 
315.0 1.7 3.2 1.3 0.1 0.0 0.0 6.2 12.6 1.6 0.2 3.5 

Mean Scalar Speed = 5.4 cm/s 
Mean East Speed = -0.3 cm/s, Mean North Speed = -0.9 cm/s 
Mean Velocity = 0-9 cm/s, 199 deg true 
Variance = 22-5 cm‘2/s“2 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

2.1 15.9 41.1 29.2- 10.7 1.0 0.0 

Cu_rren_t Rose Summary, 2_ElE|B-DDC-E|15AB (Stn CM4), 27.7 m bin. 
I I In . 
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2006 
Mooring 2006—00C—O16AB (Stn CM4), ADCP bin depth is 26.7 metres. First Day 2006/O4/12/1900 

Final Day 2006/10/30/1800 - 

There are 4804 readings out of a possible 4824. 
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‘ Direction Percent Max-i-mum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/_s) Current Dura'— Excur- Current 

tion sion 
Towards 2 5 10 20 50 100 Total hours km cm/s 

‘0.0 2.0 5.9 7.7 3.4 0.1 0.0 19.2 24.4 2,0 0.5 6.5 
45.0 1.8 5.6 3.9 1.4 0.2 0.0 12.9 24.0 2.3 0.5 5.6 
90.0 1.8 2.6 0.8 0.1 0.0 0.0 5.2 17.1 1.7 0.2 3.2 

135.0 1.2 2.4 1.2 0.3 0.0 0.0 5.2 21.0 1.6 0.2 4.2 
180.0 2.5 8.3 7.1 4.6 0.9 0-0 23.4 33.8 2.8 0.7 7.1 
225.0 2.2 7.2 7.6 3.1 0.4 0.0 20.5 26.9 2.5 0.6 6.4 
270.0 2.4 _3.0 0.6 0.0 0.0 0.0 6.1 9.3‘ 1.5 0.2 3.3 
315.0 1.6 2.8 1.4 0.0 0.0 0.0 5.9 12.3 1.5 0.2 3.5 

Mean Scalar Speed = 5-8 cm/s
_ 

Mean East Speed = -0.4 cm/xs, Mean North speed = -0-9 cm/s \ 

Mean Velocity = 1.0 cm/s, 205 deg true 
Variance = '26.2 c'm"2/s"2 

Total Percent Observed for each Current Category (cm/s) 
0.—0.S 0.5"—'2 2-5 5-10 10-20 20-50 50-100 

1.6 15.5 37.9 30.3 13.0 1.6 0.0 

_Curr_ent Rose Summary, 2008-00C—016AB (Stn CM4), 26.7 m bin. 
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Mooring 2006—00C—O16AB (Stn CM4) , ADCP bin depth is 25.7 metres. 
FirstvDa.y 2006/04/12/1900 - 

Final Day 2006/l0/30/1800 
There are 4803 readings out of a possible 4824. 

Direction Percent 
I 

4 

Maximum Megan Mean >Mean 
Deg True Observed (unit of Current Category, cm/s) Current DuVra— E_xcur— Current
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_ 

tion sion 
Towards 2 S 10 20 50 100 Total cm/s hours km cm/S 

0.0 1.3 5.7 7.4 3.9 0.1 0.0 19.0 26.7 2.1 0.5 6.6 
45.0 1.9 6.2 4.0 2.1 0.5 0.0 14.6 28.1 2.5 0.6 6.3 
90.0 1.5 2.2 0.9 0.1 0.0 0.0 4.7 20.2 1.5 0.2 3.5 

135.0 1.3 2.2 1.0 0.2 0.0 0.0 4.7 21.0 1.5 0.2 4.0 
180.0‘ 2.4 6.6 7.1 4.7 0.8 0.0 21.6 35.3 2.6 0.7 7.5 
225.0 2.1 7.5 8.4 4.3 0.5 0.0 22.8 32.8 2.6 0.6 6.8 
270.0 1.6 3.2 1.0 0.0 0.0 0.0 5.8 11.6 1.5 0.2 3.2 
315.0 1.8 2.5 1.0 0.0 0.0 0.0 5.3 12.8 1.5 0.2 3.2 

Mean Scalar Speed = 6.1 cm/s 
Mean East Speed = -0.5 cm/s, Mean North Speed = -0.9 cm/s 
Mean Velocity : 1.0 cm/s, 210 deg true 
Variance = 29.5 cm‘2/s“2 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5—l0- 10-20 20-50 50-100 

1.5 14.3 36.1 30.7 15.4 1.9 0.0 

Current Rose Summary, 2005-000-016AB (Stn CM4), 25.7 m bin. 
I I Ir | I 
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2006 
Mooring 2006-00C-016AB (Stn CM4), ADCP bin depth is 24.7 metres. First Day 2006/04/12/1900 

Final Day 2006/10/30/1800 
There are 4803 readings out of a possible 4824 . 

Direction Percent Max_i_1_n].1I_n Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur- Current 
V 

’ tion sion Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 
0.0 1.8 5.8 6.9 4.4 0.0 0.0 18.9 i 22.7 2.1 0.5 6.9
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45.0 1.6 6.3 5.1 2.1 0.8 0.0 15.8 31.1 2.6 0.6 6.6 
90.0 1.5 2.5 0.9 0.1 0.0 0.0 4.9 23.5 1.5 0.2 3.5 

135.0 '1.1 2.1 0.9 0,2 0.0 0.0 4.3 19.8 1.7- 0.2 3.9 
180.0 1.9 6.1 6.6 4.7 0.8 0.0 20.1 34.3 2.6 0.7 7.7 
225.0 2.0 6.5 10.0 4.9‘ 0.7 0.0 24.1 34.1 2.9 0.8 7.4 
270.0 1.7 2.9 1.0 0.1 0.0 0.0 5.7 13.5 1.6 0.2 3.2 
315.0 1.3 '2.7 0.8 0.0 0.0 0.0 4.8 11.3 1.6 0.2 3.3 

Mean Scalar Speed = 6.4 cm/s 
Mean East Speed = -0-5 cm/s, Mean North Speed = -0.8 cm/s 
Mean Velocity = 1.0 cm/s, .212 deg true 
Variance = 32.5_cm“2/s‘2 

Total Percent Observed for each Current‘Category (cm/s) 
0-0.5 0.5-2 2-5 ' 5-10 10-20 20-50 50-100 

1.4 12.9 34.9 32.1 16.5 2.3 0.0 

Cunem Ruse Summary. 2005-000-01SAB (Sin CM4), 24.7 m bin. 
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Mooring 2006-00C-016AB (Stn CM4), ADCP bin depth is 23.7 metres- 
First Day 2006/04/12/1900 
Final Day 2006/10/30/1800 
There are 4804 readings out of a possible 4824. 

Direction Percent Méximum Mean Mean ' Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur— Current 

7 

tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 1.6 5.4 6.5 4.7 0.1 0.0 18.3 22.0 2.2 0.6 7.2 
45.0 1.6 6.6 5.7 2.6 0.9 0.0 17.3 32.1 2.7 0.7 7.0 
90.0 1.2 2.6 0.9 0.1 0.0 0.0 4.8 19.2 1.6 0-2 3.5 

135.0 1.0 1.9 0.9 0.1 0.0 0.0 4.0 14.4 1-6 0.2 3.9 
180.0 1.6 5.4 5.9 4.4 1.0 0.0 18.3 ,33.7 2.6 0.8 8.0

~ 

.
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225.0 1.8 6.6 11.0 6.1 0.7 0.0 26 1 34.6 3.4 1 0 7.9 
27'o.q 1.6 2.2 1.0 0.1 0.0 0.0 5 0 11.3 1.5 o 2 3.3 
315.0 1.4 2.6 0.7 0.0 0.0 0.0 4 9 11.4 1.6 0 2 3.2 

Mean Scalar Speed = 6.8 cm/s
. Mean East Speed = -0.6 cm/s, Mean North Speed = -0 8 cm/s 

Mean Velocity = 1.0 cm/s, 215 deg true 
Variance = ‘ 35.4 cm‘2/s“2 
Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.3 11.7 33-5 32.7 18.1 2.6 0.0 

Current Rose Summary, 2005-DUC-015AB (Stn CM4), 23.7 m bin.
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Mooring 2006-00C-016AB (Stn CM4), ADCP bin depth is 22.7 metres. First Day 2006/04/12/1900 - 

Final Day 2006/10/30/1800 ‘ 

There are 4804 readings out of a possible 4824. 
Direction » Percent \ Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur- Current 

, tion sion Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 
0.0 1.8 5.5 6.9 4.6 0.1 0.0 19.0 24.1 2.1 0.5 7.2 45.0 1.2 6.9 6.3 2.8 1.1 0.0 18.2 33.7 2.8 0.8 7.4 90.0 1.2 2.2 0.9 0.1 0.0 0.0 4.4 23.2 1.5 0.2 3.5 135.0 1.2 1.9 0.9 0.0 0.0 0.0 4.1 13.2 1.5 0.2 3.5 180.0 1.5 5.2 6.1 4.2 0.9 0.0 17.9 34.1 2.4 0.7 8.1 225.0 1.3 5.9 10.8 7.1 0.8 0.0 25.9 36.1 3.4 1.0 8.5 270.0 1.2 2.6 1.1, 0.1 0.0 0.0 5.0 12.0 1.6 0.2 3.7 315.0 1.3 2.3 0.7 0.1 0.0 0.0 4.3 13.0 1.5 0.2 3.3
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Mean Scalar Speed = 7.1 cm/s
’ 

Mean East Speed = 40.6 cm/s, Mean North Speed = -0.8 cm/s 
Mean Velocity = 1.0 cm/s. §19 deg true 
Variance = 38.4.cm‘2/s‘2 

Total Percent Observed for each Current Category jcm/s) 
0-0.5 0-5-2 2-5 5-10 10-20 20-50 50-100 

1.2 10.7 32.6 33.6 18.9 ’k 3.1 0.0 

Current Ruse Summary. 200.5-U00-lII15AB (Sm CM4). 22.7 m bin. 
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' 2003 
Mooring 2006-000-016AB (Stn CM4), ADCP bin depth is 21.7 metres; 

First Day 2006/04/12/1900 
Final Day 2006/10/30/1800 
There are 4803 readings out of a possible 4824. 

Direction Percent ' Maximum Mean ‘Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura— Excur— Current 

tion . sion 
Towards 2 ‘ 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 1.9 5.6 6.5 4.9 0.2 0.0 19.2 23.4 2x2 0.6 7.2 
45.0 1.3 6.1 7.1 3.2 1.3 0.0 19.1 35.2 3.2 0.9 7.8 
_90.0 1.2 2.1 0.7 0.0 0.0 0.0 4.1 24.4 1.6 0.2 3.3 
135.0 1.1 1.7 0.6 0.1 0.0 0.0 3.5 12.4 1-5 0.2 3.4 
180.0 1.1 4.9 5.8 4-3 0.9 0.0 17.0 34.8 2.5 0-8 8.4 
225.0 1.1 5.7 10.7 8.3 111 0.0 27.0 34.7 3.9 1.2 9.0 
.270.0 1.2 2.6 1.0 0.1 0.0 0.0 4.9 11.5 1.8 0.2 3.6 
315.0 1.1 2.2 0.6 0.0 010 0.0 4.0 ’ 10.4 1.6 0.2 3.2 

Mean scalar Speed = 7.4 cm/s ' 

W Mean East Speed = ~0.6 cm/s, Mean North speed = -0.7 cm/s 
Mean Velocity = 1.0 cm/s, 221 deg true 
Variance = 41.7 cm“2/s‘2
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Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.3 10.0 31.0 33.1 21.0 3.6 0.0 

Current Rose Summary, 2005-ODC-01EAB (Stn CM4), 21.7 m bin. 
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Mooring 2006—00C—016AB (Stn CM4), ADCP bin depth is 20.7 metres. 
First Day ‘Z006/04,/12/1900 
Final Day 2006/10/30/1800 
There are 4804 readings out of a possible 4824. 
Direction Percent Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current Dura— Excur— Current 

1 tion sipn Towards 
_ 

2 5 10 20 50 100 Total cm/s hours km cm/s 
0.0 1.3 5-3 6.9 5.2 0.3 0.0 19.0 22.7 2.1 0.6 7.6 - 45.0 1.2 5-4 718 3.5 1.5 0.0 19.4 33.9 3.1 0.9 8.4 90.0 1.3 2.1 0.9 0.0 0.0 0.0 4.3 11.7 1.6 0.2 3.3 135.0 1.0 1-8 0.4 0.0 0.0 0.0 3.2 10.3 1.4 0.2 3.2 180.0 0.9 415 5.5 4.2 0.8 0.0 15.9 33.6 2.3 0.7 8.4 225.0 0.9 5.5 10.7 9.2 1.6 0.0 27.8 35.7 3.7 1.3 9.5 270.0 1.1 2.8 1.1 0.0 0.0 0.0 5.1 13.5 1.8 0.2 3.6 315.0 1.1 2.2 0.6 0.0 0.0 0.0 4.0 10.2 1.5 0.2 3.2 

Mean Scalar Speed = 7.7 cm/s 
Mean East Speed = -0.7 cm/s, Mean North Speed = -0.7 cm/s Mean 1.0 cm/s, 223 deg true 
Variance = 45.1 cm“2/s‘2

§ 

Total Percent Observed for each Current Category (cm/s) 0-0.5 0-5-2 2-5 5-10 10-20 20-50 50-100
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1 2 8 9 29 7 33.9 22 2 4 2 0 0 

Current ‘Rose Summary. 2005-0040-01BAB (Stn CM4), 20.7 m bin. 
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2008 
Mooring 2006-00C-016AB (Stn CM4), ADCP bin depth is 19.7 metres. 

First Day 2006/04/12/1900 _ 

Einal Day 2006/10/30/1800 
There are 4803 readings out of a possible 4824. 

Direction 
I 

Percent Maxifium Mean Mean Mean 
Deg True observed (unit of Current Category, cm/s) Current Dura— Expur— Current 

. tion sion 
Towards 2 5 10 20 50 100 Total. cm/s hours km cm/s 

0.0 1.8 5.6 6.5 5.1 0.3 0.0 19-3 24.9 2.1 0.6 7.5 
45.0 1.5 4.8 7.7 4-6 1.8 0.0 20-5 33.2 3.3 1.1 9.0 
90.0 1.3 1.7 0.6 0.1 0.0 0.0 3.7 12.7 1.5 0.2 3.2 

135.0 0.9 1.5 0.5 0.0 0.0 0.0 2.9 \11-0 1.5 0.2 3.1 
180.0 0.9 3.9 5.8 4.4 0.9 0.0 15.8 34-5 ’2.2 0.7 8.7 
225.0 0.9 5.0 10.7 9-2 2.1 0.0 27.9 35.4 3.7 1.3 9.9 
270.0 1.0 2.7 1.0 0-1 0.0 0.0» 4.9 13.0 1-8 0.2 3.7 
315.0 1.2 2.1 0.5 0.0 0.0 0.0 3.9 9.2 1.6 0.2 3.1 

Mean Scalar Speed = 8.0 cm/s
_ 

Mean East Speed = -0.7 cm/s, Mean North Speed = -0.7 cm/s 
Mean Velocity = 0.9 cm/s, 226 deg true 
Variance = 48a9 cm‘2/s‘2 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.2 9.5 27-4 33.3 23.5 - 5.1 0.0
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Current Rosja Summary. 2003-00C—018AB (Qfn CM4), 19.7 rh bin. 
I n 
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Circle 0 — 0.5'omI_s 
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D4109 D4429 05119 06/08 06.98 07718 DSIOT 13:12?‘ 09116 10103 10:26 
2000 

Mooring 2006-0OC—Ol6AB (Stn CM4), ADCP bin depth is 18.7 metres. First Day 2006/04/12/1900 
Final Day 2006/10/30/1800 
There are 4804 readings out of a possible 4824. 
Direction Percent Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/ s) Current Du'fa— Exé’u"r— Cu'rr'ent 

_ 
_ 

tion sion Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 
0.0 1.7 4.9 6.8 5.6 0.5 0.0 19.4 27.4 2.1 0.6 7.9 45.0 1-5 4.8 8.0 4.5 2.1 0.0 21.0 34.4 3.2 1.1 ‘ 9.3 90-0 143 - 1.8 0.6 0.1 0.0 0.0 3.7 11.7 1.6 0.2- 3.2 135.0 0.8 1.6 0.4 0.0 0.0 0.0 2.9 10.0 1.5 0.2 3.2 180.0 1.0 ‘3.6 5.6 4.8 1.0 0.0 15.9 34.8 2.4 0.8 8.9 225.0 0.8 5.0 10.5 9.1 2.5 9.0 27.9 35.6 3.9 1.4 10.2 270.0 0.9 2.3 1.2 0.1 0.0 0.0 4.4 12.5 1.7 0.2 4.0 315.0 1.0 2.2 0.6 0.0 0.0 0.0 3.8 9.0 1.5 no.2 3.3 

Mean Scalar Speed = 8.3 cm/s 
Mean East Speed‘: -0.7 cm/s, Mean North Speed = -0.6 cm/s Mean Velocity‘: 0.9 cm/s, 228 deg true Variance = 53.0 cm“2/s“2 

Total Percent Observed for each Current Category (cm/s) 0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 
1.1 8.8 26.2 33.7 24.0 6.1 0.0
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Current Rose Summary.'2UU5-UUC-01EAB (Stn CM4), 18.7 m bi'n. 
- »u _ 

_' '.
. 

Legend 
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04909 04429 D5J'19 D6108 D5128 D7118 D8107 98:2? DQIIB 1D!D8 10:26 
2006 ' 

Mooring 2006—00C—016AB (Stn CM4) , ADCP bin depth is 17.7 metres. 
First Day 2006./04_/12_/1_9_oo 
Final Day 2006/10/3V0/1800 
There are 4804 readings out of a possible 4824.. 

Direction Percent , 
Maximum Mean Mean Mean 

Deg True Observed (unit of Current Category, cm/s) Current Dura— Excur- Current 
( ‘ 

tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 1.4 5.0 6.7 5.1 0.7 0.0 18.8 30..'7_ 2.70 0.6 8.0 
45.0 1.6 5.1 7.5 5.4 2.3 0.0 21.9 34.3 3.3 1.1 9.6 
90.0 1.0 1.9 0.7 0.0 0.0 0.0 3.6 12.9 1.5 ‘0.2 3.4 

135.0 0.9 1.1 O._5 0.0 0.0 0.0 2.5 9.4 1.4 0.2 3.1 
130.0 0.8 3.4 5.5 4.9 1.1 0.0 15.5 34.1 2.3 0.3 9.3 
225.0 1.0 4.3 10.4 9.4 2.8 0.0 27.9 36.8 3.9 1.5 10.5 
270.0 0.8 2.3 1.1 0.1 0.0 0.0‘ 4.4 11.3 1.7 0._2 3.9 
315.40 1.1 2.6 0.5 0.0 0.0 0.0 4.2 10.3 1.7 0.2 3.2 

Mean Scalar Speed = 8.6 cm/s 
Mean East Speefd = -0.6 cm/s~. Mean Nor-th Speed = —O_.5 <_:_m/_s 

Mean Velocity = 0.8_ cm/s. 228 deg true" 
Variance = 56.6 cm"2/s"'2 

Tota-1 Percent Observed for each Current Category (cm/s) 
0.5-2 2-5 5-10 10-20 20-50 50-100 

1.0 8.5 25.7 33.1 24.9 6.8 0..O
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Current Rosa Summary, 2005-DUO-EI1BAB (Stn CM4), 17.7 m bin. -~~ -';'" ~“’ *. > ""“':§’"' ,":i:,M. ““ ' ;;;7L i:.:_: 

Legend 

Circle 0 -0.5 crnls 
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041139 D5319 D3108 D6128 08307 09.06 10106 1D.Q6 
2008 

Mooring 2006-00C-016AB (Stn CM4). ADCP bin depth is 16.7 metres. First Day 2006/04/12/1900 
Final Day 2006/10/30/1800 
There are 4803 readings out of a possible 4824. 
Direcpion 

_ 
Percent Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current: Dur'a- ExC11r— current 

V 
tion sidn Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 1.2 4.6’ 6.6 4.9 0.5 0.0 17.8 33.7 2.0 0.6 8.0 45.0 0.9 5.1 8.3 5.9 2.9 0.0 23.2 35.4 3.5 1.3 10.2 90.0 0.9 1.5 0.7 0.0 0.0 0.0 3.2- 11.2 1-5 0.2 3.6 135.0 0.9 1.0 0.4 0.0 05.0 0.0 2.3 8.2 1.4 0.1 2..9 180.0 0.9 3.6 5.3 4.8 1.2 0.0 15.8 33-1 2,3 0.8 9.3 225.0 1.0 4.3 9.8 9.5 3.1 0.0 27.6 35.7 3.6 1-4 10.8 270.0 0.9 2.1 1.1 0.2 0.0 0.0 4.3 12.5 1-8 0.3 4.0 
315.0 1.1 2.6 10.7 0.0 0.0 0.0 4.5 10.5 1-7 0.2 3.3 

Mean Scalar Speed = 8.8 cm/s 
Mean East Speed = -0.5 cm/s, Mean North speed = -0-5 cm/s Mean Velocity = 0.7 cm/s, 229 deg true 
Variance = 60.4 cm“2/s“2 

Total Percent Observed for each Current Category (cm/s) 0-0.5 0.5-2 2-5 
. 5-10 10-20 20-50 50-100 

1.3 7.8 24.9 33.0 25.3 7.7 0.0
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Current Rose Summary. 2006-DOC-l'J16AB (Stn 0M4), 15.7 m bin. 
. . .N ~..,....i -;.:.:— ;...; 

Legend 
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_ 0.5-20:-rI!s 

3 2-5Cl'1>"I/S 

5-10_cmIs 

. 10-2Dcm!s 

20-Soémls? 

5n..1dpcmIs

N 
L; 
10 cm‘: 

' 

I 

I 

I_v—_ 
V’ 

I 
I I 

04.409 04:99 05.09 08:08 08128 07118 0810 08 7 09118 10106 10125 
2008 

Mooring 2006—00C-016AB (Stp CM4), ADCP bin depth is 15.7 metres. 
First Day 200_6/04/12/1-900 
Final Day 200.6/10/30,/1800 
There are 4803 readings out of a possible 4824. 

Direction Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, crfn/s). Current D1_1ra- E_Jxc_ur.— Current 

_g 

tion sion 
Towards 2 S 10 20 50 100 Total cm/s hours km cm’/s 

o.o 1.5 4.7 6.6 4.7 0.7 0.0 13.2 -34,5 21.0 0.6 8.1 
45.0 1.2 4.5 8.3 6.5 3.1 0.0 23.5 3g..1 _3_.7 1.4 10.6 
90.0 1.0 1.5 0.7 0-1 0.0 0.0 3.3 12.2 1.4 0.2 3.4 

135.0 0.9 1.0 0.4 0.1 0.0 0.0 2.3 12-4 1.4 0.2 3.1 
180.0 1.1 3.1 4.8 4.9 1.2 0.0 15.0 33.4 2,2 10.8 9.6 
225.0 1.1 4.5 9.9 9.3 3.6 0.0 28.4 37.3 3.8 1.5 10.9 
270.0 ’ 0.9 2.1 1.1 0.1 0.0 0.0 4.3 12.5 1.8 0.3 4.0 
315.0 1.1 2.1 0.7 0.0 0.0 0.0 3.8 9-6 .1.6 0.2 3.3 

Mean Scalar Speed .= 9.1 cm/s” 
Mean East Speed = -0.5 cm/s, Mean North Speed = —0..4_ cm/s 
Mean Velocity = 0.6 cm/s, 231 deg true 
Variance = 64.6 cm"2/s"2 

Tota-1 Percent Observed for each Current Category (cmi/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.1 8.8 23.4 32.4 25.6 8.7 0.0



~~ 

65 

Current Rose Summary, 2CIEI8lUDC-Cl1BAB (Stn CM4), 15.7 m bin. 
I I In 

Legmd 
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Curreht ‘uhctdr (Raw). 2008-DOC-DIBAB (Stn CM4). 15 .7 m bin.
N L e 1Dcm$
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04109 04:29 05119 00:08 06128 07I§8 [I8 7 09118 10:08 10426 
2006 

Mooring 2006—0QC-016KB (Stn CM4), ADCP bin depth is 14.7 metres. 
first Day 2006/04/13/1900 
Final Day 2006/10/30/1800

. There are 4803 readings out of a possible 4824. 
Direction- Percent Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current Dura— Excur— Current 

_ 
tion sion Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 1.5 4.2 6.4 5.1 9.8 0.0 13.1 34.3 2.1 0-5 8.4 45.0 1.1 4.6 7.9 7.1 3.4 0.0 24.2 38.4 4.0 1.6 11.0 
90.0 1.0 1.5 0.5 0.0 0.0 0.0 3.1 12-3 1.6 0.2 3.3 

135.0 0.7 1,0 0.5 0.1 0.0 0.0 2.2 12.4 1.5 0.2 3.3 180.0 1.2 3.1 4.7 5.1 1.4 0.0 15.6 34.4 2.3 0.8 9.8 225.0 0.9 4.7 8.7 9.4 3.7 0.0 27.3 37.4 3.7 1.5 11.2 270.0 1.1 2.4 1.1 0.1 0.0 0.0 4.7 14-4 1.7 0.2 3.9 315.0 0.7 2.1 0.6 0.0 0.0 0.0 3.5 ‘ 11.4 1.6 0.2 3.5 
Mean Scalar speed = 9.3 cm/s 
Mean East Speed : -0.4 cm/s, Mean North Speed = -0.3 cm/s 
Mean Velocity = 0.5 cfi/S, 235 deg true 
Variance : 69.1 6m‘2/s“2 
Total Percent Observed for each Current Category (cm/s) 0-0.5 015-2 2-5 5-10 10-20 20-50 50-100 

1.3 8.2 23.6 30.5 27.1 9.3 0.0
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Current Rosa Summary, 2005-DOC-D1BAB (Stn CM4), 14.7 rn bin. 

Legend 

, 
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04.-ans 05:19 name naxzs fo.-2_s 

2006 
Mooring 2006-00C—016AB (Stn cm), ADCP bin depth is 13.7 metres. 

First Day 2006/04/l2_/1900 
Final Day 2006/10/30/1800 
There are 4803_ readings out of a possible 4824. 

Direction Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current .Dur'a- Excur- Current 

tion sifon 
Towards 2 5 10 20 50 100 Total cm/s hours Ian cm/s 

0.0 1.0 4.4 6.8- 5.0 0-.9 0.0 18.0 35.5 2.0 0.6_ 8.6 
45.0 1.4_ 4.2 7.7 7.5 4.1 0.0 24.9 39.7 3.9 1.6 11.5 
90.0 0.8 1.4 0.5 0.1 0.0 0.0 2.7 14.9 1.4 0.2 3.6 

1-35.0 0.8 1.0 0..4 0.1 0.0 0.0 '2.2 12..6 1.3 0.2 3.4 
180.0 1.3 2.9 4.6 5.2 1.7 0.0 15.7 33.9 2.3 0.9 10.3 
225.0 1.0 5.4 8.2 9.0 4.0 0.0 27.6 -37.6 3.8 1.5 11.1 
270.0 0.8 2.2 0.7 0.1 0.0 0.0 3.9 13.8 1.6 0.2 3.8 
315.0 0.7 2.1 0.9 0.1 0.0 0.0 3.-8 11.8 1.5 0.2 3.8 

Mean Scalar Speed = 9.7 cm/sv 1 

Mean East speed =' ‘Q.-.3, cm/s, Mean North Speed = -0.2 cm/"s 
Mean Velocity = 0.4 c_x_n/s. 243 deg true 
Variance = 73.8 cm"2/s‘2 

Total Percent Observed for'e'ach Current Category (‘cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.0 7.9 23.6 29.8 27.1 10.6 0.0



Current Rose Summary, 2008-DUO-015AB (Sm CM4), 13.7 m bin. 
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Mooring 2oo6—QQC-0.16115, (sun c_M4). ADCP bin depth is 12-7 metres. 
First Day gogs/04/12/1900 
Final Day 2006/10/30/1800 
There are 4804 readings out of a possible 4824. 
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Direction Percent Maximum Mean Mean >Mean Deg True Observed (unit of Current Category, cm/s) Current Dura- Excure Current 
_ tion sion 
Towards 2 5 10 _20 50 100 Total cm/s hours km cm/s 

0.0 0.9 4.2 6.6 5.2 0.8 0.0 17.7 35.4 2.0 0.6 8.7 45.0 0.8 3.7 8.2’ 7.4 4-9 0.0 25.1 40.8 4.1 1.8 12.4 90.0 1.0 1.4 0.6 0.1 0.0 0.0 3.0 14.4 1.5 0.2 3.3 135.0 1.1 1.2 0.4 0.1 0.0 0.0 2.7 13.2 1.5 0.2 3.2 180.0 1.3 3.1 4.4 5.1 1.9 0.0 15.8 35.0 2.4 0.9 -10.5 225.0 0.7 4.4 7.7 9.0 4.2 0.0 26.1 38.0 3.6 1.5 11.7 270.0 0.7 2.6 1.0 0.2 0.0 0.0 4.6 15.1 1.7 0.3 4,2 315.0 0.9 2.0 1.0 0.1 0.0 0.0 4.0 16.3 1.7 0.2 4.1 
Mean Scalar Speed = 10.0 cm/s 
Mean East Speed = -0.2 cm/s, Mean North Speed = -0.0 cm/s Mean Velocity = 0.2 cm/s, 265 deg true

' Variance = 78.8 cm‘2/s‘2 

Total Percent Observed for each, Current Category (Vcm/s) 
0-0.5 0.5-2 2:5‘" 5-10 10-20 20-50 50-100 

1.0 7.4 22.7 29.8 27.3 11.8 0.0
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Mooring 2006-000-o16AB (Stn CM4), ADCP bi_r_1'dept-h is 11.7 metres. 
First Day zoos/04./12./19190 . 

Final Day 2006/10/30/1800 
There are 4802 readings out Qf a possible 4824. 

, 

" - 
-

I 

was n4r2_a 05:19 name 05:23 09.-".3 

68 

Legend 

Circje 0 - 0.5 crnis
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Direction . Percent Maximum Mean Mean Mean 
Deg True observed (unit of Currept~Category, cm/s) Current Dura- Excur- Currey; 

' tion sicn 
Towards 2 5 10 20 50 100 Total cm/s hours km gm/s 

0.0 1..1 4.1 6.3 5.2_ 0.7 0.0 17.4 36.9 2.0 O_._6 8_.~6 

45.0 0.6 3-5 8.6 7.5 5.6 0.0 25.8 41.8 4.3 2.0 13.0 
90.0 0.9 1.5 

, 
9.7 0.1 0.0 0.0 311 14.6 1.5 0,2 3.4 

135.0 0.8 1.1 0.4 0.1 0.0 0.0 2-5 14.0 1.5 0.2 3.7 
180.0 1.2 3.8 4.6 5.1 2.1 0.0 16-7 35.5 2.3 0.9 10.2 
225.0 1.0 4-1, 6.8 8.9 4.4 0.0 25.2 40.2 3.3 1.5 12.2 
270.0 0.8 1.9 113 0.4 0.0 0.0 4.4 17.1 1.6 0.3 4.8 
315.0 0.7 2.0 142 0.1 0:0 0.0 4.1 12.1 1.6 0.3 4.2 

Mean Scalar Speed = 10.2 cm/s 
Mean East Speed = -0.1 cm/s, Mean North Speed = 0 1 cm/s 
Mean Velocity = 0.1 cm/s, 311 deg true 
Variance = 83.2 cm‘2/s‘2 

Total Percent Obserhed for each Current Category (cm/s) 1 

0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 
0.9 7.2 22.0 » 29.9 27.3 12.7 0.0
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Current Rose Summary, 2003-000-01BAB (Sin 'CM4')»._.11.7 r'n bin. 
I I .. In 1 I 

Legend 

Circle 0-07.5¢:11.Fé 

__ 05-Qcmb

\ 

5-1UE::fnIs 

10-Zflcmfi 

20-Socmfl 

50’-‘10Dc‘mIé

N 
L: 
10¢ms~ 

, 
I - I 

A 

A ...,.,;:"':_:._- 
0409 D4fl9 '05fl9 owns D088 } Mb 03}? DQHG 10MB 

2000 
Mooring 2006-00C-016AB (Stn CM4), ADCP bin depth is 10.7 metres. 

First Day 2006/04/12/1900 - 

Final Day 2006/10/30/1800 
.There are 4801 readings out of a possible 4824. 
Direction Eercent 

V 

Msximpm Mean Meep ‘Meafi Deg True observed (unit of Current Category, cm/s) Current Dura- Excur- Current 
. 

' tion sion
_ Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 0.8 3.9 6.7 5.1 0.6 0.0 17.1 -37.6 2.1 0.6 8.5 45.0 0.8 4.2 8.5 7.6 6.1 0.0 27.1 43.1 4.3 2.0 13.1 90.0 0.8 1.2 0.6 0.1 0.0 0.0 2.7 16.4 1.6 0,2 3.3 135.0 0.9 1.2 0.5 0.1 0.0 0.0 2.9 12.4 1.5 0.2 -3.7 180.0 ’ .l.O 3.4 4.6 5.0 2.1 0.0 16.1 35.3 2.4 0.9 10.7 225.0 0.9 4.0 7.0 8.5 4.6 0.0 25.0 41.3 3.6 1.6 12.4 2-70.0 1.0 1.9 1.2 0.3 0.0 0.0 4.5 17.7 1.7 0.3 4.5 315.0 0.7 1.0 1.2 0.1 0.0 0.0 3.0 13.8 1.7 0.3 4.2 
Mean Scalar Speed ; 10.5 cm/s

V Mean East speed s 0.0 cm/s, Mean North Speed = 0.2 cm/s Mean Velocity = 0.2 cm/s, 11 deg true 
Variance = 87.2 cm“2/s“2 

Total Percent-Obseryeq for eaqh Current Category (cm/S) 
0-0.5 0.5-; 2-5 5-10 10-20 20-50 50-100 

0.0 7.0 21.6 30.4 :26.8 13.4 0.0

~
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Current Ruse Sufhihar'y.’2'|jl.T6,-UUC—U1BAB (Sin CM4), 1D.7 em bin. 
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04309 D4?29 05119 06:08 06:23 
2003

‘ 

Moor-ing '20,06'—0.0C—016AB (st.-.n CM4), Abe? bin depth is 9.7 metres .. 
‘ 1-*;:'.»s': may 2006‘/04/1__2/1900 
Final Day V2006‘/10/,3_0/1800 
There are 48_02 readiggs out of a possible. 4824. 
Direct'5.o'n Percent Maxim_g._r_n Mean _Mean Mean 
Deg True Qbserved (unit of Current Category, cm/s’) Curr‘er_1_t D1.;ra- Excu-r—” Current 

__ 

' ’ tiqn sion
_ 

T’o'war"ds" 2 5 10 20 50 100 Total cm/s hgurs km cm/s 

0.0 9.8 3...2 6.6 4.9 0.6 0.0 16.2 37.9 2-.-1 0.7 8.18 

45.0 0.7 3.-.-»7 8.7 8.4 6.5 0..0 28.0 42.-3 4.5» 2.2 13.6 
90.0 0.7 1.3 0.8 0.2 0.0 0.0 3.0 22.4 1.6 0.-2 4.4 

135.0 0.6‘ 1.-6 0.56 0.1 0.0 0.0 3.0 13.7 -1.5 0.2 3.9 
180.0 1.3 3.7 4-5 4.7 2.0 0.0 16.3 42.1 2.2 0.8 10.2 
225.0 0.8 3.9_ 6_..—9 8.4 5.0 0.0 25.0 44.4 3.3 1;._5 ,1_2.-6 

270.0 0.7 2.0 1.2 0.2 0.0 0.0 4.0 19.8 1.8 0,3 4,.-6_ 

31-5.0 0.7_ 1.7 1.2 0.1 0-.-0 0.0 '3.7 15.9 1.7 0.2 4.2 

M_ea_n Scalar‘ Speed = 10.7 cam’/s
_ 

Mean East Speed, = V 

0.2 cm/s, Méan North Speed = 0.3 cm/Vs 
Mean Velocity = 0.4 cm/s, 35 deg true 
Variance = 90.5 cm’-*2/s*2 ' 

Total Pe'r"ce'n‘t Observeq for each Current Category (cm/is) 
0-0..5 0.5-2 2-5 5:10 10-20 20-50 50-100 

0.8 6.4 21.1 30.6 27.0 14-2. . 0.0 

~ ~
. 

t—..z—m—__$$$.».
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Current Rose Summary, 2005.-000-01EA>B (Sin CM4), 9.7 m bin. 
I I IV I 1 

Legend 
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2006 

Mooring 2006—00C-016AB (Stn CM4), ADCP bin depth is 8.7 metres.. 
First Day 2006/04/12/1900 
Final Day 2006/10/30/1800 
There are 4800 readings out of a possible 4824. 
Direction Percent Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current D(_J._1ja- Exc1'1r— Current 

_ 
tion sion Towards 2 5 10 20 S0 100 Total cm/s hours‘ km cm/s 

0.0 0.6 3-3 6.0 5.0 0.6 0.0 15.6 233.3 2.1 0.7 9.0 45.0 0.6 3.7 8.7 8.8 7.0 0.0 23.8 43.3 4.7 2.3 13.9 
90.0 0.6 ‘ 1.2 1.0 0.2 0.1 0.0 3.1 24.2 1.5 0-3 5.1 135.0 0.7 1.9 0.5 0.1 0.0 0.0 3.3 14.3 1.5 0.2 3.6 180.0 1.2 3-7 4.6 4.6 2.0 0.0 16.0 44.3 2_.3_ 0.9 10.2 225.0 0.8 3.8 7.2 8.2 5.1 0.0 25.2 46.1 3.6 1.6 12.7 270.0 0.8 1.9 1-2 0.3 0.0 0.0 4.2 24.4 1.5 0.3 4.5 315.0 0.6 1-4 110 0.1 0.0 0.0 3.2 13.4 1.7 0.3 4.4 

Mean Sca1ar Speed ; 10.9 cm/s_ 
Mean East Speed = 0.4 cm/s, Mean North Speed = 0.4 cm/s Mean Velocity = 0.5 cm/s, 45 deg true Variance = 9319 cm“2/s”2 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

0.7 6.0 20.9 30.2 27.4 14.8 0.0
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Current Rosa Summary, 2U0&lJlJC-EI‘18AB (Stn CM4), 8.7 m bin. 
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Mooring 2006—00C—016AB (Stn CM4) , ADCP bin depth is 7.7 metres. 
First Day 2006/O4/12/1900 
Final Day 2006/10/30/1800 . 

There are 4792 readings out of a possible 48,24. 

Direction Percent Maximum Mean Mean Mean 
Deg True 

‘ 

Observed (unit of Current Category, cm/S) Current Dura— Excur— Current 
~ tion sion 
Towards 2 5 10 20 50 100 Total c_m/s hours km cm/s 

0.0 0.6 2.-9 5.8 4.7 0.6 0.0 14.5 38.9 2.0 0.6 9.0 
45.0 0.6 3.1 8.6 9.5 7.6 0.0 29.4 43.7 4.8 2.5 14.4 
90.0 0.5 1.5‘ 1-3 0.4 0.1 0.0 3.8 2-5.6 1.5 0.3 5.7 

135.0 0.9 .\l.9. 0.7 0.2 0.0 0.0 3.7 14.7 1.5 0.2 4.0 
180.0 1.0 3.7 4.2 4.5 1.7 0.0 15.2 41.7 2.2 0.8 10.0 
225.0 0.8 4.4 §.7 8.3 5.3 0.0 25.4 49.9 3.6 1.7 13.0 
270.0 0.8 1.9 0.3 0.1 0.0 4.5 27.6 1.6_ 0.3 5.0 
315.0 0.4 1.3 1.0 0.1 0.0 0.0 2...9 16.0 1.6 0-._3 4.4 

Mean Scalar Speed = 11.1 cm/s 
Mean East Speed = 0.6‘ cm/s, Mean North Speed = 0-4 cm/s 
Mean Velocity = 0.7 cm/s, 51 deg true 
Variance = 97.7 cm’-*2/s"2 

Total Percent Observegfi for each Cur-rent Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

0.6 5.6 20.7 V 29.8 28.0 15.3 o.o 
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Current Rose Summaryv,2ClEl5-U130-E|1BAB (Stn CM4), 7.7 m bin. __ .. .,. T. . ..... 
I 
-.-‘1._,. I)“. 

.. ,: _: _ ., _:_ _ 

Legend 

Circle 0 - 0.5 cm}: 

_ 0.5 - 2 cmls 
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20 - 50 cm: 

50 -100 cms 

. 1 I 

W29 bans name aims 

Mooring 2006—O0C—016AB (Stn CM4), ADCP bin depth is 6.7 metres. 
First Day 2006/04/12/1900 
Final Day 2006/10/30/1800 
There are 4777 readings out of a possible 4824. 
Direction Percent Maximum Mean Mean Mean Deg True Observed (unit of" Current Category, cm/is) Current Dura— Excur— Current 
__ tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 0.3 2.2 5.4 4.3 0.8 0.0 13-0 39.3 1.9 0.7 9.6 
45.0 0.6 2.8 7.7 10.4 7.9 0.0 29.5 44.6 5.0 2.7 15.0 
90.0 0.9 1.8 2.0 0.5 0.0 0.0 5.2 22.3 1.8 0.3 5.4 

135.0 1.0 2.0 0.9 0.2 0.0 0.0 4.1 21.7 1.5 0.2 4.3 
180.0 0.9 4.0 4.8 4.6 2.0 0.0 16.2 40.2 2.3 0.8 10.2 
225.0 0.9 3.7 6.2 8.2 5.2 0.0 24.3 55.1 3.4 1.6 13.2 
270.0 0.7 1.8 1.5 0.3 0.1 0.0 4.4 27.3 1.7 0.3 5.1 315.0 0.6 1.0 1.0 0.1 0.0 0-0 2.8 14.8 1.5 0.3 4.8 

Mean Scalar Speed = 11.4 cm/s 
Mean East Speed = 0.8 cm/s, Mean North Speed = 0.5 cm/s Mean Velocity = 0-9 cm/s, 61 deg true 
Variance = 102.0 cm°2/s“2 - 

Total Percent Observed for each Current Category (cm/s) 0-0.5 0.5-2 245 5-10 10-20 20-50 50-100 
0.6 5.9 19.3 29.6 28.6 16.0 0.0
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Current Rose Summary, 2006-DUO-[]'1BA_B (Stn CM4), 6.7 r_n bj_r_1. 
’ W - v 1 
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2006 

Mooring _2006—00C-0l6AB (Stn CM4), ADCP bin depth is 5.7 metres. 
First Day 2006/04/12/1900 -

' 

Final Day 2006/10/30/1800 ‘ 

There are 4751 readings out of a possible 4824. 

Direction Percent Max-imum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur- Current 

_ 

tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours Jan cm/s 

0.0 0.4 1.7 4.5 4.4 0.9 0.0 _11.-79 45.7 1.9 0.7 10.2 
45.0 0.5 2.7 7.2‘ 10.7 8.8 0.0 29.9 44.3 5..3 3.0 15.7 
90.0 0.7 1.8 2.7 0.7 0.1 0.0 5.9 22.3 1.9 0.4 6.3 

135.0 0.7 2.0 1.3 0.1 0.1 0.0 4.1 32.9 1.5 0..3 4.7 
180.0 1.1 ,4.1 4.9 4.8 2.2 0.0 17.2 39.5 2.5 0-9 10.2 
225.0 0.8 3.7 5.6 7.9 5.1 0.0 23.2 57.1 3.4 1.6 13.4 
270.0 0.5 1.8 1.6 0.5 0.1 0.0 4.4 30.0 1.6 0.3 5..9 

315.0 0.5 1.2 1.0 0.2 0.0 0.0 2.9 18_4 1.7 0.3 5.12 

Mean scalar Speed = 11.8 cm/s 
_ _

~ 

Mean East Speed = 1.1 cm/s, Mean North Speed = 0 6 cm/s 
Mean Velocity = 1.2 cm/s, 63 deg true 
Variance = 107.8 cm"2/s"2 

Total Percent Observed for each Current Catfegory (cm/gs.) 
- 0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

0.6 5.1 19.0 28.7 29.5 17.2 0.-.()
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Current Rose Summary, 2003-UCIC-C|18AB (Stn 5.7 m bin. 
I I IN I 
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2008 
Mooring 2006—00C—O16AB (Stn CM4), ADCP bin depth is 4.7 metres. 

First Day 2006/04/12/1900 
Final Day 2006/10/30/1800

V There are 4659 readings out of a possible 4824. 
Direction Percent ‘ Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current pu'ra_— E:_<c‘I'1’i.'- CL’1r":'rent 

tion Sign 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 0.5 1.9 3.9 4.5 1.0 0.0 11.8 45.7 1.8 0.7 10.4 
45.0 0.5 2.2 6.6 10.9 10.0 0.0 30.1 44.6 5.4 3.2 16.5 90.0 0.7 1.6 2.9 1.4 0.2 0.0 6.7 26.7 2.0 0.5 7.6 

135.0 0.5 2.0 1.3 0.3 0.1 0.0 4.5 35.5 1.6 0.3 5.3 180.0 0.8 3.4 5.3 5.3 2.0 0.0 16.8 41.1 2.4 0.9 10.7 
'225.0 0.9 3.7 5.6 6.8 5.5 0.1 22;? 60.6 3.0 1.5 13.6 270.0 0.7 1.6 1.3 0.6 0.1 0.0 4._3_ 33.0 1.7 0.4 6.2 
315.0 0.3 1.0 ' 0.9 0.5 0.0 0.0 2.7 24.7 1.8 0.4 6.2 

Mean Scalar Speed = 12.3 cm/s
_ Mean East Speed = 1.5 cm/s, Mean North Speed = 0.7 cm/s Mean Velocity = 1.6 cm/s, 65 deg true 

Variance = 115.3 cm‘2/s“2 

Total Percent Observed for each Current Category (cm/s) 0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 
0.3 4.9 17.4 28.3 ‘30.1 19.0 0.1
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Current Rose Summary, 7 
C—018AB (Stn CM-4). 4.7 m bin, 
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2006 
Mooring 2006-00C—O16AB (Stn CM4), ADGP bin depth is 3.7 metres. 

First Day zoos/o4/152/1900 
Final Day 2006/10/30/1800 
There are 2089 readings out of a possible 4824. 
Direc't'io’n Percent Maximum Mean _Mean Mean 
Deg True Ohserveg (unit of Current Category. cm/s) Current Dura— Excur- Current 

tion sion 
Towards 2 5 10 2 0 50 10 0. Total cm/s hours km cm/ s 

0.0 0.6 1.5 4.1 4.7 0.8 0.0 11.7 32.2 1.7 0.6 10.3 
45.0 0.2 2.4 5.5 9.1 3.0 0.0 20.2 36.6 2.7 . 

1.3 12.9 
90.0 0.4 1.7 3.7 1.7 0.0 0.0 7.6 20.6 1.9 0.5 7.5 

135.0 0.6 2.2 2.2 0.6 0.1 0-0 5.6 28.7 1.8 0.4 5.8 
180.0 1.5 4.2’ 6.1 6.3 3.0 0.0 21-1 43.9 2.2 0.8 10.6 
225.0 0.8 ’ 3.5 6.1 7.7 5.7 0.4 24-3 82.5 2.2 1.2 14.8 
270.0 0.9 1.6 1.6 0.8 0.5 0.0 5-5 53.9 1.5 0,4 8.1 
315.0 0.4 0-9 1.4 0.5 0.1 0.0 3.4 25.5 1.5 0.4 7.1 

Mean Scalar Speed = 11.3 cm/s
\ 

Mean East Speed = —0.5'om/s, Mean North Speed = -2.0 em/5 
Mean Velocity = _ 2.1 cm/s, 193 deg true 
Variance = 98.7 cm“2/s‘2 

Total Percent Observeci for each Current Category (cm/ s") 
0-0.5 0.5-2 2-5. 5-10 10-20 20-50 50-100 

0.6 5.5 18.1 30.7 31.4 - 13.3 0.5



~ 

77 

Current Rose Summary, 2006-OIJC-C|18AEI (Sin CM4), 3.7 m bin. 
l I _ IN I I 
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Mooring 2006—0OC—0l6AB (Stn CM4), ADCP bin depth is 2.7 metres. 

First Day 2006/04/12/1900 
Final Day 2006/10/30/1800 
There are 587 readings out of a possible 4824. 
Direction Percent- Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current Dura— ExcuVr- Currefint 

. \_ tion sign Towards 2 5 10 20 ‘ 50 100 Total .;m/s hours km cm/S 
0.0 1.7 3.2 4.8 3.4 0.3 0.0 13.5 25.1 1.2 0.3 7.1 45.0 1.9 4.9 5.5 4.9 0.5 0.0 17.7 39.1 1.6 0.4 7.6 90.0 1.2 2.6 216 1.5 0.0 0.0 7.8 17.8 1.3 0.3 6.0 135.0 1.0 1.4 1.0 0.5 0.0 0.0 3.9 15.0 1.2 0.2 5.0 180.0 2.0 2.9 2-7 3.2 0.0 0.0 10.9 15.3 1.3 0.3 6.4 225.0 4.8 5.5 7.0 4.1 0.2 0.2 21.6 53.2v 1.6 0.4 6.4 270.0 2.2 3.7 4.9 2.2 0.0 0.0 13.1 17-8 1.3 0.3 5.9 315.0 1.5 2.7 1.7 1.5 0.0 0.0 7.5 14.8 1.4 0.3 5.1 

Mean Scalar Speed = 6.5 cm/s
_ Mean East speed = -0.6 cm/s, Mean North Speed = 0.5 cm/s Mean Velocity = 0.8 cmjs, 312 deg true 

Variance = 33.4 ¢m‘2/s‘2 

Total Percent Observed for each Current Category (cm/s) 0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 '3.9 16.4 26.9 30.2 21.5 1.0 0.2
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Mooring 2006-006-01253 (Sta CM2); ADCE bin depth is 14.1 metres. 
F,i.r.$_t‘ D.,aY 2.006/0.4/1.2./1.600 
Final Day 2006/10/30/1500

_ 

There are 4799 readings out of a possible 4824. 
Direction Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura— Excur- Current 

. 

' tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 1.7 4.0 '2.5 0.1 0.0 0.0 8.4 11.7 1.4 0.2 4.2 
45.0 1.6 3.4 2.3 0.5 0.0 0.0 7.8 22.9 1.9 0.3 4.6 
90:0 1.8 5-1 5.2 1.3 0.1 0 0 13.4 25.2 2.2 0.4 5.5 

135.0 2.1 6.4 9.7 '2.8 0.1 0.0 21.1 24.8 2.9 0.6 6.3 
180.0 .2.0 5.8 4.1 0.5 0.0 0.0 12.4 16.2 2.1 0.3 4.5 
225.0 .2.1 5.7 3.1 0.2 0.0 0.0 11.1 14.1 2.0 0.3 4.2 
270;0 1.7 6.6 5.1 0.4 0.0 0.0 13.8 14.8 2.3 0:4 4.6 
315.0 2.0 4.7 3.4 0.7 0.0 0.0 1029 22.5 .211 0.4 4.8 

«Mean scalar Speed = 5.0 cm/s 
Mean East Speed = 0.6 cm/s, Mean North speed i [-0.9 cm/s 
Mean Velocity = 1,0 cm/s, 145 deg true 
Variance = 16.9 qm‘2/s“2 

Total Percent Observed for each Current cacegcry (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.2 15.0 41.8 35.4 6.4 0-3 0.0 

Current Rose Summary. 2005-000-012AB (Stn CM2), 14.1 m bin. 
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Mooring 2006-00C—0l2AB (Stn CM2), ADCP bin depth is 13.1 metres. First Day 2006/04/12/1600 9 ” 

Final Day 2006/10/30/1500 
There are 4799 readings out of a possible 4824.
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Direction Percent 
I 

Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur- Current 

v 
- tion sion 

Towards 2 5 10 20 50 100 Total cm/s hours km cm/S 

0.0 1.5 3.8 2.4 0.4 0.0 0.0 _8.0 12.7 1.5 0.2 4.4 
45.0 1.5 3.3 2-1 0.5 0.0 0.0 7.5 23.0 2.0 0.3 4.5 
90.0 2.1 4.6 4;2 1,0 0.0 0.0 12.0 23.0 2.2 0.4 5 1 

135.0 1.9 5.7 10.0 3.0 0.1 0.0 20.7 25.7 3.0 0.7 6.5 
3 

180.0 2.3 5.1 5-1 0.7 0.0 0.0 13.3 16.5 2.2 0.4 4.9 
225.0 1.9 5.6 .3.0 0.4 0.0 0.0 10.9 14-0 2.0 0.3 4.3 
270.0 1.8 6.7 5.5 0-6 0.0 0.0 14.5 16.4 2.6 0.5 5.0 
315.0 1.7 5.0 3.9 1.2 0.1 0.0 11.8 25.4 2.4 0.5 5.3 

Mean Scalar speed = 5.2 cm/s 
Mean East Speed = 0.3 cm/s, Mean North Speed = --0.9 cm/s 
Mean Velocity ; 1.0 cm/s, 161 deg true 
Variance = 18.4 cm“2/s‘2 

Total Percent Observefi for each Current Category (cm/s) 
0-0-5 ‘0.5-2 2-5 5-10 10—20_ 20-50 50-100 

1-3 14.6 39.9 36.2 7,9 0.2 0.0 

Current Rose Summary, 2005-0UC—012AE| (Sm CM2), 13.1 m bin. 
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2006 

Mooring 2006-00C-OIZAB (Stn CM2), ADCP bin depth is 12.1 metres. 
First Day 2006/04/12/1600 
Final Day 2006/10/30/1500 
There are 4799 readings out of a possible 4824. 

Direction Percent Maximum’ Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/5) Current Dura- Excur- Current 

tion sion
,
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Towards 2 5 10 20 50 100 Total ‘cm/s hours km cm/s 
0.0 1.7 3.8 1.9 0.5 0.0 0.0‘ 8.0 17.1 1.5 0.2 4.3 

45.0 1.6 3.1 1.7 0..3 0.0 0.0 6.7 22.0 1.8 0.3 4.2 
90.0 1.9 4.1 3.8 0.7_ 0.0 0.0 10.5 23.7 2.0 0.4 5.0 

135.0 2.2 6.2 9.6 3.4 0.1 0.0 21.5 26.5 3.3 0.8 6.5 
180.0 2.0 5.4 5.1 0.7 0.0 0.0 13.3 22.6 2.2 0.4 5.0 
225.0 1.9 6.0 3.1 "0.4 0.0 -“0.0 1-1.3, 13.9 2.1 0.3 4.2 
270.0 2.0 5.9 5.8 1.1 0.0 0.0 14.8 16.2 2.5 0.5 5.2 
315.0 1.6 4.8 4.8 1.6 0.0 0.0 12.8. 22.3 2.6 0.5 5.7 

Mean Scalar speed = 5.2 cm/s 
Mean East speed = 0.1 c1_n/_s, Mean North speed = -1 0 cm/‘S 
Mean Velocity .= 1.0 cm/s. 175 deg true 
Variance = 1.8.8 .<:.m42/s‘2 

Total Perqent Observed for each Current Category (Cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.1 14.9 39.3 35.8 8.7 0.2 0.0 

Current Rose Summary, 2El0B—UOC—EI12AB (Sm CM2), 12.1 m bin. 
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Mooring 2_006—0_0C—O12AB (Stn CM2) , ADCP bin depth is 11.1 metres. 
First Day 2.006/04/12/1600 
Final Day 2006/10/30/1500 
Ther'e'a'fe 4799 readings out of a possible 4824. 
Direction 

_ ' 

Percent Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur- Current 
tion sion Towards 2 5 10 20 50 100 Total cin/s hours km cm/s 

0.0 1.8 3_.8 1.8 0.4 0._0 0.0 7.8 16.6 1.4 0.2 4.1 45.0 1.5 3.2 1.4 0.3 0.0 0.0 6.4 21.6 1.9 0.3 4.0
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90.0. 1.6 4-3 3.7 0.6 0.0 0.0 10.2 19.1 ' 2.2 0.4 V4.9 
135.0 2.0 5.8 8.9 3.7 0.1 0.0 20.5 27.0 3-3 0.8 6.7 
180.0 2.2 5.8 5.5 0.8 0.0 0.0 14.3 22.8 2-4 0.4 5.0 
225.0 ‘ 2.0 5.6 3.2 0.3 0.0 0.0 11.1 14.0 210 0-3 4.2 
270.0 1.5 6.5 6.2 1.1 0.0 0.0 15.3 18.6‘ 215 0.5 5.3 
315.0 1.8 ‘5.0 4.5 2.1 0.0 0.0 13.3 20.7 2-5 0.5 5.9 

Mean Scalar Speed = 5.3 cm/s 
Mean East Speed = -0.1 cm/s, Mean North Speed : -1.0 cm/s 
Mean Velocity = 1-0 cm/s7 185 deg true 
Variance = 19-1 cm"2/s"2 

Total Percent observed for each Current Category (cm/s) 
0-0.5 0.5-2 ‘ 2-5 5-10 10-20 20-50 50-100 

1.1 14.4 39.9 35.1 9.2 0.2 0.0 

Current Rose Summary. ZUUB-DOC-U12AB (Stn CM2)_ 11.1 m bin. 
. .._. . ;N _' f . 

'”
. 

Legend 

Circle. 0 -0.5 cm’: 

7_—_ 0.5-Zcrljufs 

‘— 2-Semis 

”— 5-10crn'!s 

J-' 10-zocmre 

20-50603 

50.-100crn!s 

“‘-_>__ ‘I. I I I I I. 
-—- 

I‘ I I 

04109 [W29 
_ 

,l;_l'§I19_ 08108 00128 0?.f18 08107 0812? _09!1fi 10308 10123 
' 

l 

2003 
Mooring 2006-OOC-0l2AB (Stn CM2), ADCP bin depth i_s 10.; metres. 

First Day 2006/04/1-2/1600 
Final Day 2006/10/30/1500 
There are 4799 readings out of a possible 4824- 

Direction 
V 

Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura— Excur— Current 

_ 

_ 

tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0_ 2.1 3.5 1.5 0.2 0.0 0.0 7.3 16.1 1.4 0.2 3.7 
45.0 1.5 3.3 1.3 0.3 0.0 0.0 6.4 22.1 ’1.8 0.3 4.0 

__9o.o 1.5 4.0 ,3.2 0.6 o.o 0.0 9.3 21.3 2-1 0.4 4.a_ 
135.0 1.7 6.4 '8.4 3.9 oil 0.0 20.5 27.0 3-2 0.8 6.7 
180.0 1.8 6.4 5.3 1.0 0.0 0.0 14.5 23.4 2.4 0.4 5.2 
_225.0 ’1.8 5.3 3.1 0.4 0.0 0.0 10.6 13.6 2m0 0.3 4.2
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270.0 1.9 6.7 6.8 1.2 0 O 0 0 16.6 18 3 2.8 0.5 5.3 
315.0 1.7 4.8 4.8 2.4 0 O 0 0 13-6 19 8 2.8 0.6 6.2 

Mean Scalar Speed = 5-3 cm/s »

_ Mean East Speed = -0.2 cm/s, Mean North Speed = -1-0 cm/s 
Mean Velocity = 1.1 cm/s, 193 deg true 
Variance 19.2 cm‘2/s‘2 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.3 14.0 40.4 34.3 9.8 0.2 0.0 

Current Rose Summary, ZDUB-000-01263 (Stn CM2), 10.1 m bin. 

Legenfi 

Circle 0 - 0.5 cmls 

+ Mawm 

n4m9 

1 2-Semis

1 _ 5'-10c'mIs 

i 1'0 — 20 cm: 

I 20 — so crnls 

I so - 100 crmrs 

I I I I I I I 1 1 I . 

D4429 l.J5J'19 D6108 D6423 DN18 D310? 0812? 091-16 10308 . 1511126 

ZDDB 
Mooring 2oo6—ooc—o12_AB (_S__t__n Cr/I2), ADCP bin depth is 9.1 metres. 

Eirst=Day zoos/04/12/1500 
Fi—na—]_. Day 25905/1o/A30/1500 
There are 4799 readinge out of a possible 4824. 
Direction 
Deg True 

Towards 
0. 

45. 
90. 

135- 
180. 
225. 
270. 
315; 

Mean Scalar Speed = 

oooooooo 
HI4I4P4P4f*k*H 

Percent Maximum Mean Mean Mean 
Observed (unit of Current Category, cm/s) Current Dura— Excur— Current 

- tion sion 
100 Total 'cm/s hours km_ cm/s 2 5 10 /20 50 

.9 3.4 1.3 0.1 0.0 0.0 6.7 14.3 1.3 0.2 3.5 
6 3.1 1.3 0.3 0.0 0.0 6.3 20.9 1.9 0.3 3.7 
6 3.8 2.9 0.7 0.0 0.0 9.0 20.3 2.0 0.4 4,8 
7 6.6 7.9 4.0 0.1 0.0 20.3 27.0 3.0 0.7 6.6 
7 6.6 5.6 0.9 0.0 0.0 14.9 24.2 2.4 0.4 5.1 
9 5.0 3.4 0.5 0.0 0.0 10.8 14.4 1.9 0.3 4.4 
9 6.3 7.0 1.3 0.0 0.0 16.5 19.1 2.6 0.5 5.3 
9 4.4 5.3 2.3 0.0 0.0 14.0 21.0 2.7 0.6 6.2 

5.3 cm/s
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Mean East Speed = —.'0t.-3 cm/s, Mean North Speed = -1.1 cm/s‘ 
Mean Ve_1o<_:ity = 1.2 cm/s, 197 deg true 
Variance '= 19.3 c_m"2/s"'2

' 

Total Percent Observed for each Current Category ‘(cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50+.10O 

1.5 14.3 39.2 34.6 10.2 0.2 0.0 

Currérit Rcise Sui11ma'ry,2UEl6-EAIUC-D12AB (Stn CM2), 9.1 m bin. 
IN I I 

Legend . 

Circle 0-0.5‘I:rm‘s 

'— 05—2cmIs 

1 2-5611113 

E 5-1I'JcmIs 

5 10-20cn'1!s 

20-5'0cmIs 

S0-10tIcmls 

N. 

La 
10 crnfs 

V 
I I I I I I 

V H l:w _.> .I 
V 

I J_ 
04109 04:29 05119 08/08 06123 oms 0810? 08.427 D9f_13 1.0403 10126 

2005 
Mooring 2006—00C-01_2_AB (St;n CM2) , ADCP bin depth is 8.1 metres. 

First Day 2006/01.1./12/1600 
Final Day 2006/10/30'/1500 
There are 4799 readings out of a possible 4824. 

Direction Percent 
_ 

Max-imum Mean Mean Mean 
Deg True Observed (unit of Current Gategory, cm/s) Current Dura— Ex‘cu'r— Current 

tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours c':'m/'5' 

0.0 1.7 3.1 1.3 0.1 0.0 0.0 6.2 12.1 1.3 0.2 3.5 
45-0 1.7 3.0 0.8 0.2 0.0 0.0 5.7 17.2 1.6‘ 0.2 3.4 
90.0 1.6 -3.6 2.8‘ 0.5 0.0 0.0 8.6 21.7 1.9 0.3 4..7 

135.0 2.1 7.7 3.8 0.1 0.0 20.3 26.7 2.8_ 0.6’ 6.4 
180.0 ,2.3 7-._1 5.7 1.3 0.0 0.0 16.5 25.2 2.3 0.4 5.0 
225..0 1.8‘ 5.8 3.3 0.3 0.0 0.0 11.1 12.6 2.0 0.3 4.2 

.270.0 2.2 5.7 6.4_ 1.4 0.0 0-0 15.8 18.2 2.5 0.5 5.4 
315.0 1.8 4.5 5.6 2.1 0.1 0.0 14.1 20.7 2.6 0.6 6.2 

Mean Scalar Speed = 5.2 cm/,s 
Mean East Speéd = -0.4 cm/s, Mean North speed = -1.1 cm/s 
Mean Velocity = 1.'2 cm/s, 199 deg true 
Variance = 18.8 c'r'i1"2/s‘2
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Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 —5-10 10-20 20-50 50-100 

1.7 15.3 39.4 33.5 9.8 0.3 0.0 

Current Rose Summary, 2006-UEIC-012,AB (Sm CM2). 8.1 m bin. 
- - I — I In I 1 

Lwmw 

Ckde 0-05cm$ 

__ 05-Zgme 

= 2 - 5'cI1'IIs 

Q 5 -1,0 cr_n/s 

I 
I 

10 - 20 cmls 

I 20 - S0 cmls 

i so .100 cm: 

currep; ‘vector (Raw). zone-no c-01293 (Stn cm). 9.1 m "bin,
N 
'— .5 _ Iflcmk 

' 

l I I 1 1 1 I . L. 
I 

1. 1 . 

04109 04129 05319 06.08 06128 07718 08107 08427 00116 10.{06 10125 
2006 

Mooring 2006-00C-012AB (Stn CM2), ADCP bin depth is 7.1 metres. 
First Day 2006/04/12/1600 
Final Day 2006/10/30/1500 
There are 4799 readings out of a possible 4824. 
Direction Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura— Excur- Current 

tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours km ' cm/s 

40.0 1.6 2.9 1.2 0.1 0.0 0-0 5.8 12.9 1.3 0.2 3.4 
45.0 1.7 2.5 1.0 0.1 0.0 0.0 5.4 21.2 ' 1.7 0.2 3.5 
90.0 1.8 3.6 2.5 0.5 0.0 0.0 8.4 22.4 1.8 _0.3 4.5 

135.0 2.1 7.1 7.8 3.7 0.1 0.0 20.7 28.9 2.8 0.6 6.3 
180.0 2.4 7.4 5.3 1.2 0.0 0.0 16.3 25.0 2.2 0.4 » 5.0 
225.0 2.0 6.0 3.6 0.3 0.0 0.0 11.9 12.7 -2.0 0.3 4;2 270.0 2.0 6.3 6.0 1.2 0.0 0.0 15.5 18.9 2.4 0.5 5.2 
315.0 2.1 4.1 5.8 2.3 0.1 0.0 14.4 20.6 2.6 0.6 6.3 

Mean Scalar Speed = 5.2 cm/s
‘ Mean East Speed = -0.4 cm/s, Mean North Speed = -1.2 cm/s Mean Velocity = 1.2 cm/s, 200 deg true Variance =_ 18.5 cm“2/s‘2 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.5 15.8 39.9 33.1 9.4 0.3 0.0
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Currentflose Summaq. 2005-UDL>O12__A_BV (Sin CM2)_ 7.1 m bin. 

Legend 

Circle 0 - 0.5 cm]: 

_ 0.5-2cmI§ 

5 2-5ClT’I/S 

_ 5-10c'rnIs 

I 1o-2ucm:s 

I 20-Sncriils 

50-—10,0cm!s

N 
Le 
10 cr_n!s

_ 

. >1 l I n 1 n I | .17 
04108 04129 05319 06108 06128 0?.i_'18 08107 033? 09116 10108 10I26 

2008 
Mooring 2006-OOC-O12AB (‘st-.n CM2), ADCP bin depth is 6.1 metres. 

First Day 2006/0'4/I2/1600 
Final Day 2006/10/30/1500 . 

There are 4799 readings out of a possible 4824. 

Direction Percent Max-imum Mean ‘Mean Mean 
Deg True. Observed (u'n'it of Current Category, cz_n/Vs‘) Current Dura— Excur— Curirent 

tion sion 
Towards 2 5 10 20 50 100 Total cm/s‘ hours. r k.m cm/s 

0.0 1.3 2.8 1.3 0.0 0..0 0.0 5.4 11.6 1.3 0.2 3.7 
45.0 1.6 2.7 0.9 0.2_ 0.0 0.0 5.4 21.2 1.6 0.2 3.7 
90.0 1.5 3.8 2.4 0.5 0.0 0.0 8.3 21.3 1.7 0.3 4.6 

135.0 2.4 7.2 8.0 3.6 0.1 0.0 21.3 36.2 2.8 0.6 6.3 
180.0 2.7 7.5 5.2 1.4 0.0 0.0 16.8 26.0 2.1 0.4 5.0 
225.0 5.9 3.1 0.52. 0.0 0.0 11.6 14.3 1.9 0.3 4.0 
270.0 2.1 6.2 5.7 1.2 0.0 0.0 15.1 18.4 224 0.5 5.2 
315.0 1.8 4.3 5.7 2.6 0..1 0.0 14.5 22.0 2.6 0.6 6.4 

Mean Scalar Speed = 5,2 cm/s 
‘

. 

Mean East Speed = -0.3 cm/s, Mean North Speed = _ 

-1.2 cm/s 
Mean Velocity = 1.2 cm/s. 196 deg true 
Variance = 18.9 ¢m"_2/s"2 

Total Percent Observed for each Current Category (cm/,s) 
0-0-.-5 0.5.-2 2-5 5-10 10-20 20-50 50-100 

1.5 15.9 40.3 32.3 9.7 0.3 0.0
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~ Current Rose Summary. 2006-DOC-O12AB (Stn CM2); 6.1 m bin. 
‘-> -- >7” ”“-‘AVV”V- - ‘ I IN I I 

Legend 

Circle 0 - 0.5 cmls 

- 05-29m$ 

3 2 - 5 C-ITIIS 

E 5 -10 cmls 

5 10 - 20 cmfs 

20 - 50 cmls 

! so -1ooqn;s 

' ' ' 

A 

' ', 
, 

' .:'i_.‘ ,“‘,.:Lf '__' 1”‘ 1'51: :”"..' " 
D4109 D4329 D5.f19 06/08 06:28 D?I1.8 08:0? 0812?’ 09115 10103 _10._*26 

2006 
Mooring 2006-QOC—012AB (fitn CM2), ADQP bin depth is 5.1 metres. 

First Day 2006/04/12/1500 
Final Day 2005/10/30/1500 
There are 4799 readings out of a possible 4824. 
Direction 

_ 

Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur— Current 

_ 
tion sion ‘ 

Towards 2 5 10 20 50 100 Total cm/s hours km Vcm/s 

_0.0 1.4 3.0 1.5 0.1 0.0 0.0 6.1 12.9 1.3 0.2 3.7 
45.0 1-5 3-0 1.3 0.3 0.0 0.0 6.0 21.8 1.7 0.2 4.0 
90.0 1.5 3.9 2.8 0.7 0.0 0.0 9.0 22:3 1.7 0.3 4.9 

135.0 2.0 7.3 8.0 3.9 0.2 0.0 21.4 29-8 2.7 0.5 6.4 
180.0 2.7 7.3 5.5 1.4- 0.0 0.0 17.0 23.8 2.1 0.4 5.0 
225.0 2.0 5-2 2.8 0.4 0.0 0.0 10-4 13.1 1.9 0.3 4.3 
270.0 2.0 5.1 5.3 1.4 0.0 0.0 13.8 18.7 2.3 0.4 5.4 
315.0 1.7 4.8 5.8 2.7 0.0 0.0 14.9 22.1 2.6 0.6 6.4 

Mean Scalar speed = 5.3 cm/s 
Mean East Speed = -0.2 cm/s, Mean North Speed = -1.1 cm/s 
Mean Velocity = 1.2 cm/s, 189 deg true 
Variance = 19.9 cm*2/s*2 

Total Percent Observed for each Current Category (cm/5) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.4 15.0 39.5 33.0 10.9 0.3 0.0



Current Rose Summary, 2008-000-012/KB (Sin CM2), 5.1 m bin. ,;_.. 
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mgmm 

0—05cmfl 
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5-10cmB 

10-2Dcmfl 

20-Sncmb 

50-100cm$ 

D409 04fl9 
I I I 
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.D8flfi 
' 

DBQ7
7 

Mooring 2006—0QC-0l2AB (Stn CM2). ADGP bin depth is 4.1 metres. 
Eirst Day 2006/04/12/1600 
Final Day 2006/10/30/1500 
There are 4792 readings out of a possible 4824. 

Direction 
Deg True 

Towards 
o. 

45. 

135. 
180. 
225. 
270. 
315. 

oooooooo »*H\4hxHr4+AH 

m~Jmw+m\o»=N

N 

Mean Scalar Speed 
Mean East Speed = 
Mean Velocity = 
Variance = 21.7 

Total Percent Observed for each Current Category (cm/s) 
2-5 5-10 0-0.5 0.5-2 

1.4 13.1 

bbIPU1lO\\'ILnJ»U.JOJ U1II>UJG\I\)|G>I—‘U'| 

1.1 cm/s, 

Percent 

-0.0 cm/s, Mean North Speed 
182 deg true 

cm‘2/s‘2 

10-20 20-50 
38.1 35.0 12.1 0.3 

5 10 20 50 100 

2.3 0.3 0.0 0.0 
1.9 0.4 0.0 0.0 
3.1 1.0 0.0 0.0 
7.9 4.0 0.2 0.0 
6.1 1.6 0.0 0.0 
3.2 0.6 0.0 0.0 
4.9 1.2 0.0 0.0 
5.7 3.0 0.0 0.0 

5-6 cm/s 

Observed (unit of Current Category. cm/s) 
Maximum 

_.|, 
3’d9fih 

Current Dura- 

Total cm/s 
7.3 14.0 
6-5 22-2 
9-4 22.5 

21-1 30.0 
16“5 24.7 
10.9 17.1 
12.2 16.0 
14.7 20.9 

-1.1 cm/s 

50.100 
o.o 

I- ~I 
1fib§_'_Wbfié 

Mean Mean Mean 
Excur— Current 

tion sion 
hours km cm/s 

1.3 0.2 4.4 
1.8 0.3 4.6 
1.7 0.3 5.2 
2.5 0.6 6.6 
2.0 0.4 5.4 
1.8 0.3 4.5 
2.2 0.4 5.5 
2.5 0.6 6.6
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Cujrent Rose Summary, 2006-000-D1A2_AB (Stn 0M2).—4.1 rn bin. 
IN’ I y -r ..""”."..' 

URH 

Circle 0 - 0.5 unis 

_ 0.5 - 2 c_mI: 

= 2 -‘ 5 calls 

3 5 - 10 crnls 

I 10 . 2'0 crnls 

20-Sflcmb 

50 .-100 crnls 

I I I I I L 01 
~ 1” 0 I_ grydr; 

04:09 ’04I‘29 05119 06:08 06:28 07.418 0810? DSIZ? lJ9!16 1I'J!0B 10126 
- 2008 

Mooring 2006-00C-O12AB (SCH CM2). ADCP bin depth is 3.1.metres. 
First Day 2006/04/12/1600 
Final Day 2006/10/30/1500 A 
There are 4777 readings out of a possible 4824. 
Direction Percent Maximum Mean Mean Mean 
Deg True Observed (unit of current Category, cm/s) Current Dgra— Excur- Current 

‘tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours km gm/S 

0.0 1.4 2.8 3.0 0.8 0.0 0.0 7.9 15.1 1.4 0.3 5.3 
45.0 1.1 3.0 2.5 0.6 0.0 0.0 7.3 23.6 1.7 0.3 5.2 
90.0 1.4 4.0 4.1 1.7 0.0 0.0 11.2 211.1 1.8 0.40 5.0 

135.0 1.7 6.0 8.4 4.0 0.3 0.0 20.4 31.2 2.4 0.6 6.9 
180.0 1.6 5.5 6.3 2.2 0.0 0.0 15.6 24.2 1.9 0.4 6.1 
225.0 1.3 4.4 3.9 0.9 0.0 0.0 10.5 22.0 1.8 0.3 5.3 
270.0 1.1 4.4 4.5 1.6 0.0 0.0 11.7 19.4 2.2 0.5 5.8 
315.0 1.4 3.7 5.8 3.5 0.0 0.0 14.4 21.2 2.6‘ 0.7 7.2 

Mean Scalar Speed : 6.2 cm/s 
Mean East Speed = 0.1 cm/s. Mean North Speed = -1.0 cm/s 
Mean Velocity = 1.0 cm/s, ‘172 deg true 
Variance = 26.0 cm‘2/s‘2 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 504100 

1.1 10.9 33.7 38.5 15.3 0.4 0.0



Cur_r_e_nt_R1:se Summary, 2_UD8—lJlJC4J1_2AB (Sm CM2), 3.1 m bin. 
l I IN —~ I I 

90 

Leg; 

Ckde 0-Oficmh 

_ 0.5-2cr_nIs 

in 2-Scmk 

— S-10cmJ's 

I 10-20crnJ‘s 

20-Sflcmfi 

I 50 - 100 cmish 

. . | : 1 _ 1. ..._|,. .. .1 ,. 

n4.-no D4129 fi5£1§'“ "iis?‘p‘s' 
" 

bsfia D7118 cam‘ ' 

nan? none 
, 

zoos 
Mooring 2006—0OC—O1v2A'B (Stn CM2), ADCP bin depth is 2.1 metres. 

First Day 2006/04/12/1600 
Final Day 2006/10/30/1500 
There are 3960 readings out of a possible 4824- 

. | . 
- 

. . 

'1n;fi‘e" 19123 

Direction Percent Maximum Mean Mean Mean. 
Deg True Observed (unit of Current Category, cm/s1 Current Dura- Excur- Current 

0 ticn sidh ' 

Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 
0.0 1.0 2-2 3.5 1.6 ‘ 0.0 0.0 8.4 21.3 1.3 0.3 6.7 

45.0 0.7 2-6 3.2 1.3 0.0 0.0 7.9 20.3 1.7 0,4 6.5 
90.0 1.4 3-3 5-6 2.8 0.2 0.0 13.3 25.7 1.8 0.5 7.3 

135.0 ,1.2 5.4 8-9 5.5 0.4 0.0 21.4 32.6 2.4 0.7 7.9 
180.0 1.4 4.4V 6.7 3.0 0.1 0.0 15.7 24.8 1.8 0.4 6.8 
225.0 0.9 3.5 3.7 1.6 0.1 0.0 9.8 25.0 1.7 0.4 6.5 
270.0 0.9 2.7 4.6 1.8 0.1 0.0 10-0 21.3 1.9 0.5 6.8 
315.0 0.9 3.0 4.8 4.1 0.2 0.0 12.9 23.6‘ 2.1 0.6 . 8.0 

Mean Scalar speed = 7.2 cm/s 
0.7 cm/s, Mean North Speed -1.1 cm/s 

1.3 cm/s, 148 deg true 
Mean East Speed : 
Mean Velocity = 
Variance = 34.5 cm°2/$42 

Tgtal Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 '10—20 20-50 50-100 

0.6 8.4 27.2’ 41.0 21.7 1.1 0.0
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Curr_ant Rose Summaryv,—20lJE-DUC-012AB (Stn CM2), m bin. 
. .__...-._. .. 

Legend 

Cifcfe 0-U.5dn'II's 

_ 0.5-2c_mIs 

ii 2-Scmk 

- 5'-10cr‘ru‘s 

I 10-20:11:}: 

20-50crnJ‘s 

50s100cmh 

. 
‘ '“.* 7”v!q_”.!'Lf”'W.Tj!CIT7flX"".{’fiILk:'IwL. 

04.309 04:29 05:19 00108 06128 07718 08107’ 03:27 09:10 10.06 10f26 
2006 

Mooring 2006-OOC-012AB (Stn CM2), ADCP bin depth is 1.1 metres. 
First Day 2006/04/12/1600 
Final Day 2006/10/30/1500 
There are 194 readings out of a pogsible 4824. 
Direction vPerce_n,t 1 Maximjmp Mean Mean Mean 
Deg True observed (unit of current Category; cm/s) Current Dqra- Excur— Cgrrent 

. tion sign 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 1.0 3.1 1.0 1.0 0.0 0.0 6.2 13.4 1.2 0.2 5.8 
45.0 0.5 3.6 2.6 2.1 0.0 0.0 8.8 18.2 1.2 0.3 6_._s 90.0 1.0 3.6 5.2 6.2 1.5 0.0 17.5 23.3 1.7 0.6 10.5 

135.0 1.0 3.1 6.2 5.2 0.5 0.0 16.0 20.1 1.4 0.5 9.3 
180.0 0.5 5.7 7.7 1.0 2.1 0.0 17.0 23.7 1.4 0.4_ 7.7 
225.0 0.0 3.1 4.6 3.1 0.0 0.0 10.8 17.3 1.5 0.4 7.5 
270.0 0.5 2.6 5.7 1.5 0.0 0.0 10-3 14.4 1.3 0.3 6.7 
315.0 1.5 3.6 5.7 1.5 0.0 0:0 12.4 15.2 1.4 0.3 6.2 

Mean Scalar speed = 7.9 cm/s
_ Mean East Speed = 1.5 cm/s, Mean North Speed 2 -1.6 cm/s 

Mean Velocity = 2.2 cm/S, 136 deg true 
Variance = 43.7 cm‘2/s‘2 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.0 6.2 28-4 38.7 21.6 4.1 0.0



Current Rose Sun'1n'1a'ry, 2006—00C-012AB (Stn CM2). 1.1 ‘m bin. 
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Mooring 2006—OOC—014AB (Stn CM3), ADCP bin depth is 17.9 metres. 
First Day 2006/04/12/1500 
Final Day 2006/07/24/1500 
There are 2463 readings out of.a possible 2473. 
Direction Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category. cm/s) Current Dura— Excur— Current 

tion sion 
Towards .2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 2.4 1.8 0.1 0.0 0.0‘ 0.0 4.3 7.4 1.2 0.1 2.0 
45.0 3.6 5.2 1.5 0.2 0.0 0.0 10.5 15.7 1.8 0.2 .1 
90.0 4.5 14.9 15.7 5.8 0.1 0.0 41.0 21.2 4.5 0.9 5.9 

135.0 4.0 6.5 2.0 0.1 0.0 0.0 12.6 14.9 1.7 0.2 3,1 
180-:0 2.6 2.8 9.2 0-9 0.9 02.0 5.6 7.—_3 1.4 ..o.; 2.4. 
225.0 2.7 3.7 0.4 0.0 0.0 0.0 6.7 7.0 1.5 0.1 2.6 
270.0 3.3 7.6 1.4 0.0 0.0 0.0 12.3 10.3 2.3 0.3 3.1 
315.0 2.4 1.8 0.2 0.0 0.0 0.0 4.4 8.7 1.3 0.1 2.2 

Mean Scalar Speed = 4.1 cm/s . 

Mean East Speed = 2.4 cm/s, Mean North Speed = -0.1 cm/s 
Mean Velocity = 2.4 cm/s, 93 deg true 
Variance = 10.6 cm“2/s“2 

Total Percent Observed for each Current Category (cm/s) 
0-0-5 0.5-2 2-5 5=10 10-20 20-50 50L100 

2.4 25.5 44.3 21.6 6.2 0.1 0.0 

Current Summary, 2005-UUOU14AB (Stn CM3), 17.9 m bin. 
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Mooring 2006=OOC-O14AB (Stn CM3). ADCP bin depth is 16.9 metres. First Day 2006/04/12/1500 
Final Day 2006/07/24/1500 
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There are 2463 readings out of a possible 2473. 

Direction Percent 
_ 

V 

Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura— Excur- Current 

tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 2.2 1.9 0.1 0.0 0.0 0.0 4.1 5.3 1.1 0.1 2.1 
45.0 3.0 4.8 1.5 0.2 0.0 o.o 9.5 15.5 1.7 9.2 3.3 
90.0 5.4 14.3 16.2 7.2 0.2 0.0 43.2 21.5 4.5 1.0. 6.2 

135.0 3.6 6.8 2.3 0-3 0.0 0.0 13.0 15.3 1.7 0.2 3.4 
180.0 2.8 2.3 0.2 0.0 0.0 0.0 5.2 6.3 1.3 0.1 2.1 
225.0 2.6 3.0 0.4 0.0 0.0 0.0 6.1 7.2 4.7 9.; 2.3 
270.0 3.0 6.6 1.4 0-1 0.0 0.0 11.1 12.0 2.8 0.3 3.2 
315.0 2.0 2.2 0._4 0.0 0.0 0.0 4.5 9.3 1.5 0.1 2.5 

Mean _sc_a1ar Speed = 4.3 cm/s_ 
Mean ~Eas_t Speed = 

_ 
2.7 cm/s. Mean North Speed = -0.1 cm/s 

Mean Velocity = 2.7 cm/s, 93 deg true 
Variance = 11.9 <_:m."2/s"2, 

Total Percent Observed for e.3...C.h C‘.1?1?§m'- C5"-e.9‘_0I-‘Y (cmls) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

3.3 24.5 41-9 22.4 7.8 0.2 0.0 

Cu'ne"m Rose Summary, 2006-000-014AB (Stn CM3). 15.9 m bin. 
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Mooring 2006—00C—014AB (Stn cM3)_, ADCP bin depth is 15.9 metres.- 
First Day 2006/04[12/1500 
I-‘i.na_l Day 2006/07/24/1500

A There are 2463 readings out of a possible 2473. 

Direction _ 
Percent. Maximum Mean Mean Mean 

Deg True Observed (unit of Current Category, cm/s) Current Dura— Exeu-r- Current
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tion sion 
Towards 2 5 10 20 50 100 Total cm/s .hours km cm/s 

0.0 1.9 2.2 0.2 0.0 0.0V 0.0 4.3 6.1 1.3 0.1 2.2 
45.0 3.1 4.3 1.5 0.0 "0.0 0.0 8.9 10.5 1.6 0.2 3.1 
90.0 5.3 13.4 15.8 8.2 0.3 0.0 43.0 22.9 4.8 1.1 6.6 

135.0 416 7.3 2.9 0.2 0.0 .0.0 15.0 13.4 2.0 0.2 3.4 
180.0 .215 2.4 0.2 0.0 0.0 0.0 5.0 7.2 1.4 0.1 2.2 
225.0 2,1 2.4 0.6 0.0 0.0 ‘0.0 5.0 7.7 1.5 0.1 2.6 
270.0 ’2¢7 6.2 1.5 0.1 0.0 0.0 10.5 13.1 2.6 0.3 3.2 
315.0 1.8 2.4 0.8 0.1 0.0 0.0 5.1 11.7 1.7 0.2 3.1 

Mean Scalar Speed = 4.5 cm/sh 
Mean East Speed = 2.9 cm/sq Mean North Speed = -0.2 cm/s 
Mean Velocity = 2.9 om/s, 94 deg true 
Variance_= 13.3 cm“2/s‘2 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 .20—50 50-100 

3.0 24.0 40.6 .23.4 8.6 0.3 0.0 

Current Rose Sumrfiary. 20064000-014AB (Stn Ch/£3), 15.9 m bin. 
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Mooring 2006—00C-014AB (Stn CM3), ADCP bin depth is 14.9 metres. 
First Day 2006/04/12/1500 
Final Day 2006/07/24/1500 
There are 2463 readings out of a possible 2473. 
Direction ‘Percent Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current Dura— Excur- Current 

_ _ 
tion sion 

Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 
0.0 2.0 1.9 0.4 0.0 0.0 0.0 4.3 7.1 1.2 0.1 2.5



Mooring 2006-00C-0l4AB (Stn CM3), ADCP b 

45.0 3.4 4.1 21.5 0.1 0.0 0.0 9.1 
90.0 5.0 13.5 14.9 9.0 0.5 0.0 43.0 

135.0 4.0 
’ 

6.7 3.2 0.7 0.0 0.0 14.7 
180.0 2.2 2.9 0.2 0.0 0.0 0.0 5.2 
225.0 2.5 2.4 0.6 0.0 0.0 0.0 5.5 
.270.0 2.5 5.7 1.4 0.3 0-0 ' 0.0 9.9 
315.0 2.1 2.3‘ 0.9 0.2 0.0 0.0 5.5 

Mean scalar Speed = 4.8 cm/s 
Mean East Speed = 3.0 cm/S, Mean North Speed = -0.3 
Mean Velocity = .3-0 cm/S, 95 deg true 
Variance = 14.7 cm“2/s‘2 

Total Percent Observed for each current Category (cm/s) 
0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

2.9 23.7 39.5 23.1 10.3 0.5 0.0
\ 

Curren1‘Rnse Summa_ry,2l_1U5-DOC-01;4AB (S mCM$J49mbm 
I I ~ ~ 

_. . p- 

96' 

12.4 1.6 0.2 3.1 
23.4 4.5 1.1. 6.8 
17.6 1.9 0.3 3.9 
6.4 1.5 0.1 2.3 
9.2 1.5 0.1 2.6 

14.3 2.6 0.3 3.4 
12.1 1.7 0.2 3.2 

cm/s 

Legend 
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First Day 2006/04/12/1500 a 

Final Day 2006/O7/24/1500 
There are 2463 readings put of a possible 2473. 

Direction ,Percent 
Deg True Observed (unit of Current Category, cm/s) 

Towards 2 5 10 20 50 100 Total 
7 

0.0 1.9 1.4 0.4 o.o o.o o.o 3.7 
45.0 2-9 4.5 1.3 0.2 0.0 0.9 8.9 
90.0 ‘541 13.3 14.6 9.4 0.7 0.0 43.1 

135.0 4.0 7.2 3.4 1.3 0.0 0.0 15.9 
180.0 2.7 2-3 0.2 0.0 0.0 0.0 5.1 

| . 1 .. |._...,.. 

name Cb‘fio3's”’"’fi?f1§ ' nms 

in depth is 13.9 metres. 

Maximum Mean Mean Mean 
Current Dura— Excur- Curregt 

ticn sion 
cm/s hours km cm/s 

8.1 1.2 0.1 2-5 
11.7 1.7 0.2 3.3 
24.2 4.5 1.1 ‘ 7.0 
18.9 2.1 0.3 4.2 
5.8 1.5 0.1 —2.1



225.0 2.3 2.6 0.7 0.0 0.0 0.0 5.6 8. 
.270.0 2.3 4.7 1.7 0.4 0.0 0.0 9.1 13. 
315.0 1.7 2.7 1.3 0.2 0.0 0.0 6.0 14 

Mean Scalar Speed = 5.0 cm/s
7 Mean East Speed = 3.2 cm/s, Mean North Speed = -0.3 cm/s 

Mean Velocity = 3.2 cm/s, 96 deg true 
Variance = 16.3 cm‘2/s‘2 

Total Peroent Observeg for_each Current Category (cm/s) 
0-0.5 

2.7 
2-5 0.5-2

_ 

38.8 22.9 
5-10 
23.5 

10-20 20-50 50-100 
11.5 0.7 0.0 

Current Rose Summary. 2008-U'DC—U14AB (Sm CM3), 13.9 m bin. 
u r nm 1 1 
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2006 
Mooring 2006-OOC—O14AB (Stn CM3), ADCP bin depth is 12.9 metres. First Day 2006/04/12/1500 

Final Day 2006/07/24/1500 '

_ There are 2463 readings out of a possible 2473. 
Direction Percent Maximum Mean Mean Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur- Current 

_ tion sipn Towards 2 S 10 20 50 100 Total cm/s hours km 
o.o 2.1 1.6 0.3 0.1 0.0 0.0 ‘4.1 1-0.4 1.-2_ 0.1 

45.0 2.5 ' 4.0 1.4 0.2 0.0 0.0 8.1 16.0 1.7 0.2 90.0 4.8 13.7 14.2 9.3 1.0 0.0 43.0 25.9 4.5 1.2 135.0 3.6 7.9 4.1 1.5 0.0 0.0 17.2 19.7 2.1 0.3 180.0 2.9 2.8 0.4 0.0 0.0 0.0 6.1 8.6 1.5 0.1 225.0 1.9 3.0 0.3 0.0 0.0 0.0 5.2 8.0 1.6 0.2 270.0 1.7 4.0 1.6 0.5 0.0 0.0 7.8 14.5 2.2 0.3 315.0 1.6 2.4 1.9 0.3 0.0 0.0 6.2 13.7 2.1 0.3 

':‘>:C'>.\l:BO\Nw
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Mean Scalar Speed = 5.2 cm/s 
Mean EaSt'SPeed = 3.3 om/s, Mean North speed = -0.4 cm/s 
Mean Velocity = 3.3 cm/s. 98 deg true 
Variance = 18.1 cm“2/s02 

Total Percent Observed for each Current Category (cm/s) 
0-015 0.5-2 2-5 5-10 10-20 20-50 50a100 

224 21.1 39.4 24.2 11.9 1.0 0.0 

Current Rose Summary, 2005-UDC-U14AB (Stn CM3), 12.9 m bin. 

Legend 

Circle 0 -' I15 ornis 

0.5 — 2 cm}: 

2 '- 5 crnt: 

cmis 

1U - 20 érnls 

20-ébcme 

50 - 100 cms 

....;I,_.~: I. 
I I I I .'.., _»I:~~ I I 4 

D4109 04119 114129 05.09 05119 05.429 D6103 06.I'18 08123 lJ?._fD8 D7118 D?.l‘28 

2m» 
Mooring 2006—00C—014AB (Stn CM3), ADCP bin depth is 11.9 metres. 

First Day 2006/04/12/1500 
Final Day 2006/07/24/1500 
There are 2463 readings out of a possible 2473. 

Direction Percent Maximum Mean Mean Mean 
.Deg True Observed (unit of Current Category, cm/s) Current Dura— Excur— Current 

' 

V 

tion sion ' 

Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 1.7 1.7 0.4 0.0 0.0 0.0 3.7 12.6 1.1 0.1 2.6 
45.0 2.8 3.8 1.5 0.2 0.0 '0.0 8.3 12.1 1.8 0.2 3.4 
90.0 3-9 13.0 13.8 9.0 1.2 0.0 40.8 31.3 4.7 1.3 7.6 

135.0 3.7 8.7 4.5 2,2 0.1 0.0 19.2 21.1 2.3 0.4 5.0 
180.0 2.1 3-2 0.9 021 0.0 0.0 6.2 10.9 1.5 0.2 3.1 
225.0 2.4 '2.9 0.3 0.0 0.0 0.0 5-6 8.2 1.7 0.2 2.5 
270.0 2.0 4.2 2.0 0.5 0,0 0.0 8.6 13.7 2.6 0.4 4.0 
315.0 1.2 148 1-9 0.8 0.0 0.0 5.7 14.4 2.2 0.4 5.4 

Mean scalar speed ; 5-5 cm/s 
Mean East Speed = 3-4 cm/s, Mean North Speed = 40.6 cm/s 
Mean Velocity = 3.4 cm/s, 100 deg true 
Variance = 20.0 cm‘2/s“2



Total Percent Observed for each Current Category (cm/s) 
O-0.5 0.5-2 2-5 5-10 ‘10-20 20-50 50-100 

1.9 19.6 39.2 25.3 12.8 1.3 0.0 

Current Rose Summary, 2008-000-D14AB (Stn CM3), 11.9 m bin. 
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Mooring 2006-00C-014AB (Stu CM3), ADCP bin depth is 10.9 metres. 
First Day 2006/Q4/12/1500 
Einal Day 2006%O7/24/1500 
There are 2463 readings out of a possible 2473. 
Direction Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dgra— Excur— Current 

I .t.io.n sion 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

. 0.0 1.6 1.5 0.5 _o._1_ 0.0 0.9 3,7 13.); 1.2 o_.1_ 2.8 
45.0 2.4 3.7 1.1 0.1 0.0 0.0 7.2 13.1 1.7 0.2 3.0 
90.0 3.9 12.6 13.7 9.3 1,5 0.0 41.1 34.8 4.5 1.3 7.8 
135.0 3.5 8.0 5.3 2.1 0.2 0.0 19.1 28.1 2.4 0.4 5.3 
180.0 3.0 2.8 0.7 0.2 0.0 0.0 6.7 14.3 .117 0.2 2.9 
225.0 1.9 2.5 0.9 0.0 0.0 0.0 5:2 8.4 1.6 0.2 3.0 
270.0 1.9 3.8 1.9 0.7 0.0 0.0 8.3 15-1 2-3 0.4 4.4 
315.0 1.1 1.5 2.2 1.0 0.0 0.0 5.8 15.3 2.1 0.4 5.7 

Mean Scalar Speed = 5.7 cm/s 
.Mean East Speed = 3.4 cm/s, Mean North Speed = -0.7 cm/s 

. Mean Velocity = 3.4 cm/s, 
Variance = 22.1 cm“2/s‘2 ‘ 

101 deg true 

Total Percent Observed for each Cgrrent Category (Cm/s) 0-0.5 0.5-2‘ 2-5 5-10 10-20 20-50 50-100 
2.9 19.2‘ 36;4 26.3 13.4 1.8 0.0
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Cu'rren't Rose Summary, 2008‘-0'00-fJ14AB (Stn CM3),10.9 rn bin. 
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Mooring 200.6-OOC-0l4AB (‘Stn CM3) , ADCP bin depth is 9 . 9 metres . 

First Day 2006/04/12/1500 
Final Day 2006/07/24/1500 
There are 2463 readings out of a possible 2473. 

Direction ‘ 
- 

Percent Maximum. Mean Mean Mean 
.Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur- Current 

‘ 
' tion sion 

Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 1.4 1.5 0.4 0.1 0.0 0.0 3.4 11.6 1.2 0.1 2.8 
45.0 2.7 3.3 1.3 0.2 0.0 0.0 7.5 15.6 1.6 0.2 3.3 
90.0 4.3 12.8 12.3 9.3 1.8 0.0 40.5 35.6 4.5 1.3 7.8 

135.0 2.9 757 6.1 2.7 0.4 0.0 19.8 26-1 2.4 0.5 5.9 
180.0 2.8 3.0 1.3 0.0 0.0 0.0 7.2 13,1 1,8 0.2 3.1 
225.0 2.2 2.0 1.0 0.1 0.0 0.0 5.3 11.3 116 0.2 2.9 
270.0 2.1 2.8 2.5 1.0 0.0 0.0 8 4 15.8 2;5 . 

0.4‘ 5.0 
315.0 1.3 1.7 1.4 1.6 0.0 0.0 5 9 17.4 2-2 0-5 6.1 

Mean Sca1ar Speed = 5.9 cm/s 
Mean East Speed = 3.4 cm/s, Mean North Speed = -0.8 cm/s 
Mean Velocity = 3.5 cm/s, 103 deg true 
Variance = 24.0 cm‘2/s02 

Total Percent Observed for each Current Category (cm/S) 
O-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 

2.1 19.7 34.8 26.2 15.0 2.2 0.0 

IZi'1l1=::l11l::I:lZi"ZI



~ ~ 
101 

Current Ruse Summary, 20,U5—UUC-|J.14AB (Sin CM3), 9.9’ m bjn. 
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Mooring 2006-00G-0l4AB (Stn CM3), ADCP bin depth is 8.9 metres. 

First Day 2006/04/12/1500 
Final Day 2006/07/24/1500 . 

There are 2463 readings out of a possible 2473. 
Direction Percent‘ Maximum Mean Mean Mean 
Deg True observed (unit of Current Category, cm/s) Current Dura- Excur- Current 

. tion sion 
Towards 2 5 10 20 50 100 Total cm/s- hours km cm/s 

0.0 1.4 1.8 0.5 0.1 0.0 0.0 3.8 13.3 1.3 0.1 3.1 
45.0 2.1 3.6 1.1 0.3 0.0 0.0 7.1 11.8 1.7 0.2 3.4 
90.0 3.7 12.7 11.7 9.3 1.8 0.0 39.3 34.1 4.4 1.3 7.9 

135.0 2.9 8.2 6.6 2.7 0.4 0.0 20.8 27.8 2.4 0.5 5.9 
180.0 2.2 3.0 1.3 0.4 0.0 0.0 7.0 24.2 1.6 0.2 3.9 
225.0 1.9 '2.1 0.9 0.2 0.0 0.0 5.0 12.8 1.7 0.2 3.3 
270.0 1.9 2.7 2.2 1.5 0.0 0.0 8.3 16.5 2.2 0.4 5.5 
315.0 1.2 1.7 1.5 1.9 0.0 0.0 6.3 18.7 2.2 0.6 7;0 

Mean Scalar Speed = 6.1 cm/s 
Mean East speed i 3.3 cm/s, Mean North speed = -0.9 cm/s 
Mean Velocity = 3.4 cm/s, 105 deg true 
Variance»: 26.4 cm“2/s‘2 

Total Percent Observed'for each Current Category (cm/s) 
0-0.5 0-5-2 2-54 5-10 10-20 20-50 50-100 

2.4 17.3 35.9 25.8 16.4 2.3 0.0
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Current Rose Summary», 20064300-014AB (Stn CM3), 8.9 m bin. 
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- 

Legend 

Circle 0-0.5 cmls 

0.5-2cmIs 

2-5c'fnJs 

5‘-‘1'°GfN'S_ 

10-20c111l: 

I 20-50cni'ls 

I 50.-100crnIs 

I 1 I 1 _| in’ H___~IM> _ 
_...|.. .. .| 

04109 04919 04429 05109 05:19 05129 08108 06.08 06.928 071108 07118 07:28 

_ 

2008 
Mooring 2006—00C—014A_B (S_tn CM3) , ADCP bin depth is 7.9 metres. 

First Day 2006/04/12/1500 
Final Day 2006/07/24/1500 
There are 2463 readings out of a possible 2473. 

Direcggion Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current. Dura— Excur— Current 

' t-ion sion 
Towards 2 S 10 20 50 100 Total cm/s hours km cm/s 

0.0 1.5 1.7’ 0.8 0.1 0.0 0.0 4.0 11.9 1.3 0.2 3.3 
45.0 2.5 3.2 1.2 0.1 0.0 0.0 6.9 11.9 1.7 0.2 3.2 
90.0 3.2 12.4 11.2 9.4 1.7 0.0 37...9 34.1 4.3 1.2 8.0 

135.0 '3.0 {3.2 6.8 2.8 -0.6 0.0 21-3 31.0 2.4 0.5 6.1 
180.0 2.3 2.8 1.4 0.5 0.1 0.0 7..2 26.5 1.6 0.2 4.4 
225.0 1.7 2.6 0.7 0.2 0.0 0.0 5.2 13.5 1.7 0.2 3.5 
270.0 .2.0 2.2 2.0 2.0 0.0 0.0 8.3 22.8 2.6 0.6 6.5, 
315.0 1.1 1-8 2.2 2.1 0.0 0.0 7.3 20.4 2.5 0.6 7.1 

Mean Scalar Speed = 6.13 cm/s 
Mean East speed = 3.1 cm/s, Mean North Speed = -0.9 cm/s 
Mean‘ Velocity = 3.2 /s, 106 deg true 
Variance 28.8 cm’‘2/s’‘2 \ 

Total Percent Obs"erx‘I‘ed for each Current Category (cm/s‘) 
0-0.5 0.5-2 2-5 5-10 10:20 20-50 50.-100 

1.9 17.2 34.9 26.3. 17.2 2.4 0.0
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Current Rose Surhmary, 2006-U00-014AB (Sin CM3). 7.9 m birn. 
I I IN I I 

Legend 

Circle 0 - 0.5 unis 

0.5-2crnI‘s 

2 - 5 uni: 
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10-Ocmb 

20-Sncmk 
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' ' ' 

D4109 lJ4»t19 04:29 05109 05.09 E|5f29 06.08 06f18 06:23 DMJ8 D7718 07.f28 
zone 

Mooring 2006-00C—014AB (Stu CM3). ADCP bin depth is 6.9 metres. 
First Day 2006/04/12/1500 - 

Final Day 2006/07/24/1500 
There aree2462 readings out of a possible 2473. 
Direction Percent Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura— Ex¢ur- Current 

tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0.0 0.9 2.0 0.9 0.0 0.0 0.0 3.8 12.8 1.4 0.2 3.5 
45.0 2.2 3.9 . 0.7 0.0 0.0 0,0 “8.8 9.4 1.6 0.2 2.8 
90.0 2.5 12.1 11.8 8.8 , 1.4 0.0 36.6 32.9 4.2 1.2 7.9 

135.0 3.0 8.7 6.8 3.2 0.5 0.0 22.3 32.7 2.5 0.6’ 6.2 180.0 1.3 3.5 1.7 0.7 0.1 0.0 7.4 27.1 1.8 0.3 5.1 225.0 1.6 '3.2 0.7 0.2 0.0 0.0 5.7 13.3 1-9 0-2 3.4 270.0 1.3 1.7 2.0_ 2.6 0.1 0.0 7.7 23.5 2.3 0.6 7.6 
315.0 1.2 1.7 2.4 2.2 0.1 0.0 7.7 23.9 2.6 0.7 7.5 

Mean Scalar Speed = 6.4 cm/s 
Mean East Speed = 2.9 cm/s, Mean North Speed = -1.0 dm/S Mean Velocity = 3.1 cm/s, 109 deg true 
Variance = 29.5 gm‘2/s‘2 

Total Percent Observed for each Current Category (cm/s) 0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 
1.9 

g 
14.0 37.0 27.1 17.7 2.3 0.0
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Current Rose Summary, ZUUB-DUO-U14AB (Sin CM3), 8.9 m bin. 
I l .N . ... '.-. _.. .__ L]; .. 

Legend 

Circle 0-D.V5Cl:nIS 

0.5-’2cmIs 

2-scmrs 
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10-Zflcmb 

20-50cm!s 

50-100;-mls ' 
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I | I “ll H _..v.I. -7| 
V 

' I’ 

04.09 04119 04429 05/09 05.419 05129 06108 DBMS 06:28 07308 0?.f18 '07r28 

2006 
Mooring 2006-OQC-0l4AB (Stn CM3). ADCP bin depth is 5.9 metres. 

First Day 2006/O4./1}?‘/1500 
Final Day 20_O,.6/07/24/1500 
There are 2462 readings out of a possible 2473. 

Direction Percent. Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category", c'm/s) Current Dura- Excur— Current 

tion sion 
Towards 2 5 10 20 50’ 100 Total cm/‘s -hours km cm/s 

0.0 1.1 2.32 0.9_ 0.1 -0.0 0.0 4.2 13.7 1.4- 0.2 -3.7 
45.0 1.5 _3_._7 1.0 0.2 0.0 0.0 6.3 1‘2..6 2.0 0.3 3.6 
90.0 2.8 12.5 11.6 7.0 2.1 0.0 35.9 30.9 3.9 1.1 7.8 

135.0 1.9 8.,-4 7.4 3.4 0.4 0.0 21.5 27.5 2.3 0.5 6.4 
180.0 2.0 3.3 1.7 1.1 0.4 0.0 8.5 31.4 1.8 0.4 5.8 
225.0 1.4 2.2 0.9 0._2 0.0 0.0 4.7 12.3 1.6 0.2 3.5 
270.0 0.9 2.5 3.5 2.7 0.0 0.0 9.6 17.7 2.7 0.7 7.3 
31-5.0 0.9 1.9 2.8 2.3 0.1 0.0 8.0 21.5 2.7 0.7 7.6 

Mean scalar Speed = 6.6 cm/s 
Mean East Speed = 2.8 cm/s, Mean North Speed = -1.0 cm/—s 
Mean Velocity ~--_ 2.9 cm/s, 110 deg true 
Variance = -30.2 cm"2/s"2 

Total Percent Observed for eagh Current Category (cm/s) 
0-0.5‘ 0.5-2 2-5 5-10 10-20 20-50 50-100 

1.2 12.6 36,6 29.8 16.9 3.0 0.0
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Current Rose Summary, 20084000-014/KB (Sin CM3),.5’.9 m bin. 
_ V _ ' r . 7'1 '.“.““' ‘ “an ‘ ‘T‘ T‘ f"‘ T 

gnaw 
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04109 04.09 04.99 05409 05.09 05129 06.08 06118, 06228 07108 07118 07128 
2003 

Mooring 2006-O0C—014AB (Stn CM3), ADCP bin depth is 4.9 metres. 
First Day 2006/04/12/1500 
Final Day 2006/07/24/1500 

' There are 2460 readings out of a possible 2473. 
Direction Percent- Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura—_Excur— Current 

tion sion Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 
0.0 1.2 2.1 '1.4 0.2 0.0 0.0 4.9 11.6 1.4 0.2 4.2 45.0 1.2. 2.9 1.4 0.2 0.0 0,0 5.7 18.8 1.6 0.2 4-0 90.0 2.5 11.4 11.7 7.2 1.5 0.0 34.3 31.2 3.7 1.0 7.8 135.0 1.9 7.6 9.3 3.3 0.8 0.0 22.8 30.5 2.6 0.6 7.0 180.0 1.3 2.9 1.6 1.1 0.5 0.0 7.3 26.1 1.8 0.4 6.7 225.0 1.3 2.1 1.1 0.1 0.0 0.0 4.6 11.4 1.6 0:2 3.7 270.0 1.4 1-8 3.7 2.9 0.1 0.0 9.8 21.7 237 0.7 7.5 315.0 0.6 2.4 3.0 3.7 0.0 0.0 9.8 21.2 2.8 018 8.2 

Mean Scalar Speed = 6.9 cm/s Mean East Speed = 2.6 cm/sy Mean North speed i -1.0 cm/s Mean Velocity = 2.8 cm/s, 111 deg true Variance = 33.3 cm‘2/s“2 

Total Percent Observed for each Current Category (cm/s) 
0<Q.5 0.5-2 2-5. 5-10 ’10-20 20-50 50-100 

0.7 11.3 33.1 33.3 18.5 3.0 0.0
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Current Rose Summary, 2006-E|0(‘r01"4AB (Sin CM3), 4,9 m bin. 
In I I 

Legend 

Circle 0-D.5'c'mIs 
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04409 04119 04129 05.119 05119 05:29 _0B!08 DBMS 06.08 07.408 07.08 07728 
2006 

Mooring 2006—00C-014AB (Stn CM3), ADCP bin depth is 3.9 metres. 
First Day 2006,/04/:_I.,2/1500 
Final Day 2006/07/24/1500 
There are 2447 readings out of a possible 2473. 
Direction Percent 

‘ 

Maximum Mean Mean Mean 
Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur— Current 

‘ tion sion 
Towards 2 5 10 20 50 100 Total cm/s hours km cm/s 

0-0 0.9 2.0 1.3 0.3 0.0 0.0 4.5 16.7 1.4 0-2 4.4 
45.0 1.6 3.8 1.8 0.2 0.0 0.0 7.5 20.1 1.8 0.3 4.1 
90-0 2.2 9.7 11.9 6.9 1.5 0,0 32.2 28.3 3.7 1.1 8.0 

135.0 .1.7 6.7 8.8 4.4 1.1 0.0 22.7 31.1 2.6 0.7 7.7 
180.0 1.1 2.1 2.4 1.0 0.7 0.0 7.2 27.8 2.0 0.5 7.6 
225.0 1.1 1.8 1.4 0.6 0.0 0.0 4.9 13.4 1.7 0.3 5.0 
270.0 0.7 1.7 3.3 3.3 0.2 0.0 ‘9.2 23.2 2.9 0.9 8.3 
315.0 0.8 2.1 3.2- 4.5 0.4 0.0 11.0 29.9 3.2 1.0 9.1 

Mean Scal_ar Speed = 7.4 cm/s 
Mean East Speed = _ 

2.5 cm/s,‘ Mean North Speed = -0.9 cm/s 
Mean Ve1o,c‘it'y = 2.7 cm/s, 110 deg true ‘ 

Variance = 38.6 c1t'n"2/»s"2 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0.5-2. 2-5 5-10 10-20 20-50 50-100 

0.8 1011 _30.0 34.0 21.2 3.9 0.0
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C.u'rren't Rose Summary. 2006-000-01.4AB (Sin CM3). 3.9 rh bin. 
I I nN 
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Legend 
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04109 D4.-'19 D4129 D5109 05.119 05.929 lJfl.flJ8_ D3318 D6328 OM18 D7718 07128 
1.008 

Mooring 2006—00C—014AB (Stn CM3), ADCP bin depth is 2.9 metres. 
First Day 2006/04/12/1500 
Final Day‘2006/07/24/1500 
There are 2410 readings out of a possible 2473. 
Direction Percent Maximum Mean Mean Mean Deg True Observed (unit of Current Category, cm/s) Current Dura- Excur— Current 

tion sion Towards ’2 5 10 20 50 100 Total cm/s hours km cm/s. 
o.o o..9 1.7 2...2 0.6 0.0 0.0 5.4 13.4 (1.4 0.3 5.6 45.0 < 1.0 3.9 2-5 0.4 0.1 0.0 7.8 31.6 1.9 0.3 5.0 90.0 . 1-3 8.9 11-3 7.6 1.5 0.0 30.6 31.7 3.3 1.0 8.5 135.0 1.2 5.9 9.0 5.1 1.1 0.0 22.4 31.7 2.6 0.8 8.3 180.0 1..1 .2.7 2.3 0.9 0.6 .0.0 7.6 30.6 1.8 0.5 7.2 225.0 019 1-8 1-7 0.9 0.0 0.0, 5.2 17.0 1.8 0.4 5.7 270.0 1.0 1.8 3.0 3.7 0.0 0.0 9.5 23.3 2.9 0.9 8.6 315.0 0.6 137 3.8 4.2 0.5 0.0 10.7 25.2 3.1 1.1 9.7 

Mean Scalar Speed = '7.9 cm/s
_ Mean East Speed = 2.6 cm/s, Mean North Speed = -0-8 cm/s Mean Velocity : 2.7 cm/s, 108 deg true Variance = 43.3 cm‘2/s“2 

Total Percent Observed for each Current Category (cm/s) 0-0.5 0.5-2 2-5 5-10 10-20 20-50 50-100 
0.7 8.0 28.3 35.9 23.3 3.8 0.0
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Current Ruse Summa1fy,_2E!D§-E[lJC-D14A_B_(Stn CM3); 2.9 m bin. 
_ .N .4 .. -1 ._‘Th ;: 

Legend 
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(W19 EW29 05.409 IJ5.f19 06108 D6118 D6123 D7108 ‘ D7718 07728. 

2006 

Mooring 2006-00C—014Afi (Stn CM3), ADCP bin depth is 119 metres. 
First Day 2006/04/12/1500 
Final Day 2006/O7/24/1500 
There are 475 readings out of a possible 2473. 

Direction Percent . Maximum Mean Mean _ Mean 
Deg True Observed (unit of Current Category, cm/s) Current pura— Excur— current 

tion sion 
Towards 2 5 10 20 _50 100 Total cm/s hours km cm/s 

0.0 0.8 2.7 3.4 1.3 0.0 0.0 8.2 18.0 1.1 0.3 6.3 
45.0 1.7 3.8 4.6 1-9 0.4 0.0 12.4 22.9 1.4 0.3 6.8 
90.0 1.5, 8.0 10.5 9-7 . 3.4 0.0 33.1 27-4 1.8 0.6 9.7 

135.0 0.6, 6.1 7.4 4.4 1,7 0.0 20.2 33.3 1.5 0.5 9.0 
180.0 1.1 4.6 2.9 0.4 0.0 0.0 9.1 12.5 1.4 0.2 4.7 
1225.0 1.9 2,3_ 1.5 0.3 0.0 0.0 6.5 19.1 1.5 0.3 5.2 
270.0 1.3 1.9 1.1 0.8 0.0 0.0 5.1 14.9 1.2 0.2 5.1 
315.0 0.4 1.7 1.5 1.3 0.2 0.0 5.1 22.9 2.0 0.6 8.2 

Mean Scalar Speed‘: 7.9 cm/S 
Mean East speed s 4.4 cm/s, Mean North Speed = -0.6 cm/s 
Mean Velocity = 4-5 cm/s, 97 deg true 
Variance = 38.8 cm*2/S02 

Total Percent Observed for each Current Category (cm/s) 
0-0.5 0-5-2. 2-5 5-10 10-20 20-50 50-100 

0.4 9.3 31,2 32.8 20.6 - 5.7 0.0
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Current Rose Summary, 2006-UIJC-D14AB (Sin CM3)_ 1.9 m bin. 
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