Clayoquot Sound Weather Station Servicing Field Report 
(CruiseID: 2019-112)
Glenn Cooper

December 2, 2019
Overview:

In collaboration with Cermaq, a meteorological network was established in the Clayoquot Sound in December of 2017.  Davis Vantage Pro2 weather stations with 1 meter sea surface temperature probes (SST) were installed on six of Cermaq’s fish farm: Bare Bluff, Rant Point, Plover Point, Bedwell Sound, Bawden Point and Fortune Channel (Figure 1).  Since the initial installation many of these sites have undergone significant changes:  moved to a different location, completely shut down with all infrastructure removed, or in the process of being reinstated.  During our last visit (April 2019) to compensate for the loss of the Rant Point site, a weather station was installed on the Saranac farm (Figure 2).  However since April, Cermaq moved both Bare Bluff and Bedwell farms to the west side of Bedwell inlet, and have reinstated their Fortune farm. 
During the period of October 28 to November 2, Mark Belton and myself visited the Clayoquot area to deal with the changes at Cermaq sites.  We took this opportunity to perform routine maintenance and service all of our weather stations, expand the weather station network into the northern region, and collect physical oceanographic data.  In order to complete all of this work efficiently and economically we used the Ocean Science Division small boat, CME Anderson.
Figure 1:  Initial Installation of Weather Stations in Clayoquot Sound (Dec. 2017)
[image: image6.jpg]Wmﬁﬂﬂmmm -

TSI

(-
)

i

:
|

i
[l

[
|

I
)

I

il

T





Figure 2:  Weather Station Sites in Clayoquot Sound (April 2019)
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Field Objectives:

1. Install online weather stations at two sites in the northern region of Clayoquot Sound.  Prior to departure, a meeting occurred and 2 potential sites were identified, Dixon Bay and Ross Passage.
2. Transition Bare bluff station to McIntyre Lake farm, and transition the Bedwell station to West Side farm.
3. Visit the remaining farms to perform preventative maintenance, check anemometer orientation, and fix internet connectivity issues.
4. Perform CTD casts at farms with weather stations and at University of Washington historical sampling sites.  
Objective Results:

1. Through discussions with the Cermaq’s area and operations manager about the expansion of our weather stations into the northern region, I was advised that the Millar Channel farm would be a better location as the Ross Passage farm is very sheltered.  This was confirmed when we physically visited both sites, so the decision was made to put a weather station on the Millar Channel farm to collect winds that were more representative of the channel.  An online weather station with a 1 meter SST probe was successfully installed on both Dixon Bay and Millar Channel farms (Figure 3).
2. Cermaq moved both of their farms from the eastern side of Bedwell Sound to the west side.  We transitioned our weather stations to these new locations, putting them in the most exposed location, rebuilding SST instrumentation, and integrating our systems with their internet and power infrastructure.  McIntyre Lake and West Side are now both operational and online (Figure 3).
3. Servicing of the remaining weather stations is summarized in Table 1.  All anemometer orientations were found to be at True north except for the Bawden farm which was corrected back to True North.
4. A total of 31 CTD casts were completed using a RBR Concerto CTD (s/n 066024) with a Fluorometer (Chlorophyll a Turner Cyclops) and oxygen sensor (JFE Advantech Rinko III BT).  CTD site locations are listed in Table 2 and shown in Figure 4.  Most of the locations for the CTD casts are based on Cheryl Greengrove’s (University of Washington) sites who has been collecting both physical and chemical data from these since 2011.
Figure 3.  Updated Clayoquot Sound Weather station network as of October 2019.
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Table 1.  Clayoquot Sound Weather Station Servicing Summary for October 2019 Trip
	Station Name
	Latitude
	Longitude
	Servicing Summary

	McIntyre Lake
	49° 18.313
	125° 48.8517
	Installed and online Oct. 31, 2019 @ 1245 PDT.

	Fortune Channel
	49° 13.600
	125° 45.378
	Formally Plover Farm station. Installed and online Nov. 1, 2019 @ 1745 PDT. New farm design and under construction when arrived so unable to install a SST.

	Millar Channel
	49° 22.550
	126° 05.440
	Installed and online Oct. 29, 2019 @ 1700 PDT.

	Saranac Island
	49° 14.901
	125° 54.358
	Replaced ISS, SST and console batteries.  Anemometer at True north.

	East Side
	49° 16.216
	125° 48.628
	Replaced ISS battery.  Updated SST transmitter with solar panel and replaced battery.

	Dixon Bay
	49° 24.263
	125° 09.083
	Installed and online Oct. 29, 2019 @ 1300 PDT.

	Bawden Point
	49° 18.392
	126° 00.560
	Replaced ISS, SST and console batteries.  Adjust anemometer from 350o True to True north. Re-established online connectivity.

	West Side
	49° 16.745
	125° 49.730
	Formally Bedwell Farm station.  Installed and online Oct. 31, 2019 @ 1600 PDT.


Table 2.  CruiseID 2019-112 CTD stations.
	Event #
	Cast Date (UTC)
	Cast Time (UTC)
	Station name
	latitude
	longitude

	1
	2019-10-29
	15:47:18
	Bawden fish farm
	49.30808
	-126.006

	2
	2019-10-29
	17:57:55
	Dixon farm - predator net in way not full cast
	49.4044
	-126.151

	3
	2019-10-29
	22:55:45
	Millar channel north
	49.38026
	-126.086

	4
	2019-10-30
	20:00:43
	Miller channel South
	49.3368
	-126.069

	5
	2019-10-30
	20:16:36
	Herbert Mouth
	49.31288
	-126.012

	6
	2019-10-30
	20:28:29
	Herbert
	49.32773
	-125.978

	7
	2019-10-30
	20:41:35
	Herbert
	49.36017
	-125.945

	8
	2019-10-30
	22:03:34
	Herbert - stopped at 87 down to fix sounder
	49.3922
	-125.939

	9
	2019-10-30
	22:17:04
	Herbert Head
	49.40883
	-125.907

	10
	2019-10-30
	23:13:27
	Binns Fish farm01
	49.34154
	-125.952

	11
	2019-10-30
	23:22:24
	Binns Fish farm02
	49.34164
	-125.954

	12
	2019-10-30
	23:40:06
	Herbert mouth south
	49.29584
	-126.035

	13
	2019-10-30
	23:49:34
	Herbert sill
	49.25988
	-126.038

	14
	2019-10-30
	23:56:46
	Herbert Russell channel
	49.23664
	-126.032

	15
	2019-10-31
	00:11:10
	Hectare bay
	49.23519
	-125.942

	16
	2019-10-31
	15:12:37
	Cypress Bay
	49.24962
	-125.876

	17
	2019-10-31
	20:13:09
	Newell head
	49.35248
	-125.788

	18
	2019-10-31
	20:22:15
	Bedwell
	49.33617
	-125.804

	19
	2019-10-31
	20:35:01
	Bedwell
	49.29784
	-125.811

	20
	2019-10-31
	23:20:21
	Bedwell Mouth
	49.27011
	-125.821

	21
	2019-10-31
	23:36:40
	Warn Bay
	49.23757
	-125.757

	22
	2019-11-01
	20:11:54
	Fortune Channel
	49.18556
	-125.763

	23
	2019-11-01
	20:29:01
	Tofino
	49.12553
	-125.764

	24
	2019-11-01
	20:37:55
	Tofino
	49.13428
	-125.716

	25
	2019-11-01
	20:45:16
	Tofino
	49.15093
	-125.693

	26
	2019-11-01
	20:53:17
	Tofino
	49.16111
	-125.665

	27
	2019-11-01
	21:02:31
	Tofino
	49.18192
	-125.647

	28
	2019-11-01
	21:14:22
	Tranquil Mouth
	49.16546
	-125.69

	29
	2019-11-01
	21:33:41
	Tofino Browning passage
	49.11913
	-125.797

	30
	2019-11-01
	21:42:55
	Tofino Browning passage 
	49.12984
	-125.846

	31
	2019-11-01
	21:50:44
	Tofino Browning passage 
	49.14151
	-125.876


 Figure 4.  2019-112 CTD cast sites in Clayoquot Sound. 
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Problems and Concerns:

Only one minor problem was encountered on the trip.  The Fortune channel farm was under construction when we arrived.  Working with the Operations manager,  he allowed us access to the site and install a weather station.  However this farm is a new design and is manufactured by a different company (Poseidon Ocean Systems).  So the typical “bird net” post that we attach our instruments to are no longer is used.  We were able to find a substitute post but had to use hose clamps to fasten our pole to the post rather than large U-bolts that are typically used.  The post was also shorter so the weather station is about 11.5 feet off the water compared to 13.5 feet for all of our other stations (Figure 5).  During the next visit to the area, the hose clamps should be replaced with custom U-bolts and see if we can find a taller stanchion to provide better support.  We were also unable to install a SST at this location as there was a good chance it would be damaged as the site anchoring and construction was still in process.
Figure 5.  Weather station installed on new Fortune Farm site design.

[image: image5]
The OSD vessel, CME Anderson, performed flawlessly and provided us with the flexibility and autonomy to complete the necessary objectives.  It is an excellent platform for this particular type of work.  Since many of the sites had just received young fish,  we were typically not able to directly dock at the farm with the CME Anderson due biosecurity issues.  This meant that our equipment had to be shuttled around from our vessel to the weather station site.  This also meant we couldn’t “hang” the CTD at 20 meters of depth from the vessel while we worked on some of the station as requested by Mike Foreman and Peter Chandler.  When it was possible to “hanging” the CTD from the boat,  we ran into the problem with the predator prevention net extending out under the boat and would run the risk of getting the CTD caught in the net.
Conclusions:
All of the objectives were met and a significant amount of work was accomplished.  We now are collecting meteorological data in the northern region and have increased the amount of physical oceanography data with CTD casts.  Finally, I would like to thank Mark Belton for all the hard work and assistance during the trip.  Also like to thank Terry Smith, Cermaq Operations Manager, for his continued support for the program.
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