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CRUISE PLAN R/V WECOMA

Oregon State University

College of Oceanic & Atmospheric Sciences

	FILING DATE:
	XXXX

	CRUISE NUMBER:
	

	TITLE:
	Science and Technology Center for Coastal Margin Observation and Prediction (CMOP)

	CONTRACT/GRANT NUMBER:
	NSF

	PRINCIPAL INVESTIGATOR(S):
	Antonio M. Baptista, et al.


	PURPOSE:   (Short, non-technical statement on how cruise relates to overall project)

	The goals of R/V Wecoma operations are:
1. Occupy a grid of stations over the Oregon and Washington continental shelf and slope to measure hydrographic (T, S, pressure), bio-optical (chlorophyll fluorescence, light transmission) and chemical (nitrate, dissolved oxygen) parameters. Combine these data with ADCP measurements of subsurface velocity to explore biophysical interactions.

2. Collect water samples for membrane lipid and DNA- and RNA-based microbial community analyses, bacterial production and primary production rates and water chemistry studies across environmental gradients in pelagic environments of the Columbia River estuary, the Columbia River plume, the Columbia River estuary and along established sampling lines along the Oregon and Washington coasts.  Estuary sampling will be coordinated with the R/V Barnes, which will be sampling the Estuarine Turbidity Maxima in the North and South Channels.

3. Collect surface sediments in Columbia River, estuary, plume and at a few sites on coastal lines using a multicore.

4. Make continuous measurements of surface water chemistry with several devices attached to the continuous flow seawater system.

5. Feature Tracking exercise using the SWAP system and model-based now-cast/forecast system to follow the Columbia River Plume.

6. Two 24-hour Surface Water Mass Tracking surveys using the SWAP system and model-based now-cast/forecast system to follow coastal water starting at NH-10 and the Columbia River Plume beginning at the end of a strong ebb tide.  Dye releases may be used.


	ITINERARY:    (Include station positions and route waypoints.  Please send/fax/or bring a PAGE SIZE                       CRUISE TRACK for submission to UNOLS).

	Please see attached




	WILL RADIOACTIVE METHODS BE USED?
	X
	YES
	
	   NO             

	If so, list OSU radiation use authorization number: ???


	WILL YOU BE BRINGING HAZARDOUS MATERIALS ABOARD? 
	X
	YES
	
	   NO             

	If so, you are responsible for providing the Master with an Inventory of such materials & associated MSDS sheets.


	SAMPLING PLAN:

	We will perform CTD casts with and without water collection using the rosette of the Wecoma. At selected sites we will collect sediments using a multicorer. 


	EQUIPMENT REQUIRED:  (Should be included on Shared-Use Equipment request form)

	Equipment List /R/V Wecoma /for/ /July cruise (10 July to 28 July 2008) 

Standard Ship’s Outfit 
a. SeaBird CTD system with transmissometer, fluorometer, PAR, O2, altimeter. 
b. SBE Carousel samplers - 12 bottles. 10L bottles 
c. RDInstruments shipboard Doppler current profilers; Frequency 75/300 kHz. Dual system required. 
d. DAS shipboard data logging/display system 
e. Shipboard networking services 
f. Winch slip rings - 4-conductor – for CTD 
g. Dry Lab tables and cabinets in various heights and sizes 
h. Portable refrigerator (15 cu. ft.) 
i. Portable chest freezers (2 freezers required, each 7 ft3 )

j. Alpha Omega 9400 Argos uplink 

Transient Equipment 
k. Low Temperature freezer (1 available) -85 oC, 5 cu. ft. 

Ship’s Deck Equipment 
l. Hydro Winch: 0.322” 3-conductor EM for CTD, 1000m max depth. 
m. Hydro A-Frame for deploying CTD and Niskin Bottles 
n. Gifford block mounted on A-frame

o. Coring Winch: 3/8" wire from the trawl winch for deploying a multicorer. 1000m max depth
Vans 
t. Storage Van 
u. New Radiation Laboratory Van

v. Cold Van



	SCIENTIFIC PERSONNEL TO BE ONBOARD:  (Provide full legal name & affiliation)

	Scientist in Charge:
	Byron Crump (UMCES) 

	Other Scientist(s):
	

	Party Chief:
	

	Technicians:
	Paul Walczak

	Grad Students:
	Suzanne DeLorenzo (OHSU), Katelyn Nichols (OSU), Caroline Fortunato (UMCES), Mouxhong Xu (OHSU), Peter Kahn (OHSU)

	Undergraduate Students:
	Justin Roberts (OHSU, UPS), Melinda Ingebretson (OHSU), Nicole West (OHSU), Lauren Vice (OHSU)

	Observers:
	Jeff Schilling (OHSU)


	OSU Marine Technician(s) Assigned to Cruise:
	David O’Gorman 


	USER SUPPLIED EQUIPMENT: Nitrogen Tank to be supplied by Suzanne DeLorenzo

	Vans/Containers:
	

	Number:
	

	Size:
	

	Estimated Weight:
	

	Location:
	


	OTHER BULKY HEAVY ITEMS:

	Location:
	

	Estimated Weight:
	


	BILLING INFORMATION:

	Name:
	

	Address:
	

	City, State, Zip
	

	Phone:
	

	Account Number (or number to reference):
	


	DO YOU WANT CELLULAR/INMARSAT PHONE ACCESS:
	X
	YES
	
	   NO             

	Chief Scientist will be responsible for all charges – dedicated science phone.




CMOP cruise plan

Oregon & Washington Coasts and Columbia River, Plume & Estuary 

R/V Wecoma
July 10-28, 2008
Area of Operations: Pacific Northwest coastal ocean from South Oregon to North Washington, Columbia River plume, Columbia River and its estuary

Scientific personnel  
	Name
	Inst
	Activity
	Berth
	Watch (Jul 10-22)
	Watch (Jul 23-28)
	July 10-17
	July 17-28

	Byron Crump (PI)
	UMCES
	Chief Sci., BP
	15
	D
	D
	X
	X

	Suzanne DeLorenzo (grad)
	OHSU
	Water
	3
	D
	N
	X
	X

	Mouzhong Xu (grad)
	OHSU (Simon)
	Water/sediment
	8
	D
	
	X
	

	Melinda Ingebretson (REU #1)
	OHSU (Simon)
	Water/sediment
	11
	D
	
	X
	

	Caroline Fortunato (grad)
	UMCES
	BP, water
	4
	
	N
	
	X

	Peter Kahn (grad)
	OHSU
	PP, water
	1
	D
	D
	X
	X

	Katylin Nichols (grad)
	OSU
	CTD, water
	7
	D
	N
	X
	X

	Justin Roberts (REU #2)
	OHSU, UPS
	Water
	5
	N
	D
	X
	X

	Nicole West (REU #3)
	OHSU
	Water
	12
	D
	
	X
	

	Lauren Vice (REU #4)
	OHSU
	Water
	13
	
	N
	
	X

	Paul Walczak
	OSU
	Coring
	2
	D
	
	X
	

	Jeff Schilling
	OHSU
	Observer
	6
	
	D
	
	X

	Dave O’Gorman
	OSU
	Marine Tech
	10
	D
	D
	X
	X

	BERTHS FILLED
	
	
	
	
	
	10
	9

	BERTHS OPEN
	
	
	
	
	
	4
	5


Watches: All on Daytime watch until 23-July.  Split into Day/Night watches on July 23.

R/V Wecoma objectives and operations
The goals of R/V Wecoma operations are to:
1. Occupy a grid of stations over the Oregon and Washington continental shelf and slope to measure hydrographic (T, S, pressure), bio-optical (chlorophyll fluorescence, light transmission) and chemical (nitrate, dissolved oxygen) parameters. Combine these data with ADCP measurements of subsurface velocity to explore biophysical interactions. 

2. Collect water samples for DNA- and RNA-based microbial community analyses, and measure bacterial production, primary production and water chemistry across environmental gradients in pelagic environments of the Columbia River estuary, the Columbia River plume, and along established sampling lines on the Oregon and Washington coasts.  Estuary sampling will be coordinated with the R/V Barnes, which will be sampling the Estuarine Turbidity Maxima in the North and South Channels.

3. Collect surface sediments at several sites on coastal lines using a multicorer.

4. Make continuous measurements of surface water chemistry with several devices attached to the continuous flow seawater system.

5. Conduct Feature Tracking exercises using the SWAP system and model-based CORIE forecasts to identify sampling locations in the Columbia River Plume

6. Conduct 24-hour Water Mass Tracking surveys using the SWAP system and model-based CORIE forecasts to follow coastal water starting at NH-10 and GH-21, and in the Columbia River Plume beginning at the end of a strong ebb tide. 

We kindly request copies of all calibration/information sheets for R/V Wecoma instruments.
I. Tasks
1. C.S.: Chief Scientist

2. S.L.: Shift Leader – in charge when Chief Scientist is off shift.

3. CTD (night): Run CTD casts and fill buckets from Niskin bottles for biology team
4. CTD (day): Run CTD casts and fill buckets from Niskin bottles for biology team
5. Chemistry: Dissolved and particulate chemistry (nutrients and organic matter)

i. Nitrate plus nitrite, nitrite, ammonium, phosphate, silicic acid 

ii. Dissolved organic carbon/nitrogen 

iii. Total suspended solids 

iv. Particulate organic carbon/nitrogen

6. Fixations: Gluteraldehyde fixation, Flow cytometry fixation

7. Pigments: Chlorophyll and HPLC pigments

8. DNA/RNA: Collect DNA and RNA samples on sterivex filters 

9. BP: Bacterial Production measurements in radioisotope van

10. PP: Primary production

11. N expt.:  Incubations with 15-N labeled N compunds in cold van.

12. Sediment:  Collection and processing of coastal sediments using multicorer and core extruder.

13. Drifter:  Deploy and monitor Argos Drifter

II. CTD and Water sampling
	Name
	July 10-17
	July 18-21
	July 22-28 (Day)
	July 22-28 (Night)

	Byron Crump (PI)
	C.S.,  BP
	C.S.
	C.S., BP
	

	Suzanne DeLorenzo (grad)
	Chemistry, N expt.
	Chemistry
	
	S.L., Chemisty, pigments, fixations

	Mouzhong Xu (grad)
	Chemistry, Sediment 
	
	
	

	Melinda Ingebretson (REU#1)
	Pigments, Sediment 
	
	
	

	Caroline Fortunato (grad)
	
	BP, Pigments
	
	BP, DNA/RNA

	Peter Kahn (grad)
	PP, Fixations
	PP, Fixations
	PP, Chemistry
	

	Katylin Nichols (grad)
	CTD (day)
	CTD (night)
	
	CTD (night), Drifter

	Justin Roberts (REU #2)
	CTD (night)
	CTD (day)
	CTD (day)
	

	Nicole West (REU #3)
	DNA/RNA
	
	
	

	Lauren Vice (REU #4)
	
	DNA/RNA
	DNA/RNA
	

	Paul Walczak
	Sediment 
	
	
	

	Jeff Schilling
	
	
	Fixations, Pigments
	

	Dave O’Gorman
	
	
	Drifter
	


DNA (OHSU)
2 sterivex, 4 ml RNAlater, Cha-seal, male luer plug

RNA (OHSU)
2 sterivex, 4 ml RNAlater, Cha-seal, male luer plug

DNA (UMCES)
2 sterivex, 2 ml DNA Extraction Buffer, Cha-seal, male luer plug

POC/N+SPM
2 ashed & weighed 25mm GF/F filters, labeled petri plate (Provided by Crump lab)

Nutrients
1 nutrient bottle; Fill to shoulder (provided by OSU Analytical Services)

TDN/TDP
1 pre-extracted 30ml bottle; add EXACTLY 20 ml of sample (provided by UMCES Horn Point Laboratory analytical services)

DOC
1 polypropylene 20ml scintillation vial; fill to shoulder

Flow cytometry
1 5ml cryo tube, 0.1ml paraformaldehyde (provided by Letelier lab)

HPLC
1 25mm GF/F filter, 2ml cryovial (provided by Letelier lab)

ChlA/phaeo
1 25mm GF/F filter, 2ml cryovial (provided by Letelier lab)

Cell counts
1 glass 7ml scint vial, 0.25ml 25% pre-filtered gluteraldehyde

IV. Sediment Coring

Coring will be restricted to the first week of the cruise (July 10-17), and will be done with the OSU Multicore.  Paul Walczak (OSU) will deploy the multicore with the help of Mouzhong Xu and Melinda Ingebretson.  Xu and Ingebretson will process the sediment cores.  Coring will occur on July 10, 11, 13, and 15.
V. Feature Tracking

Using SWAP system during Water Mass Tracking and Plume Studies (Crump, ?)

VI. Water Mass Tracking

One of two GPS-equipped Argos drifters will be deployed at pre-selected locations and followed by the ship for 24 hour periods.  During each of these 24 hour campaigns the CTD will be cast near the drifter every hour for a total of 25 casts, and surface water will be collected with Niskin bottles every 3 hours for a total of 9 samples.

VII.  Surface water mapping

Mapping using the ship’s flow-through system will be conducted throughout the cruise. The flow through system will be equipped with ?????
Cruise Plan Summary

Dates / Location / CTDs # / Maximum # of water samples for biology team / Coring site #

	Date
	Location†
	# CTDs
	Water stations (samples)
	Primary Prod.
	Coring+

	07/09/08
	Load Ship
	
	
	
	

	07/10/08
	SH line
	10
	4 (12)
	1
	2

	07/11/08
	NH line
	10
	4 (12)
	1
	2

	07/12/08
	CF line
	
	2 (6)
	1
	

	07/13/08
	CR line
	8
	4 (12)
	1
	2

	07/14/08
	GH line
	6
	2 (6)
	1
	

	07/15/08
	LP line
	10
	4 (12)
	1
	2

	07/16/08
	Plume Feature Tracking - Spring
	10
	3 (12)
	1
	

	07/17/08
	Dock in Astoria
	
	
	
	

	07/18/08
	Estuary 
	12
	6 (6)
	1
	

	07/19/08
	Estuary 
	12
	0
	
	

	07/20/08
	Estuary 
	12
	6 (6)
	1
	

	07/21/08
	Estuary
	12
	0
	
	

	07/22/08
	Water mass tracking (plume)
	25
	9 (9)
	1
	

	07/23/08
	Water mass tracking (plume)
	25
	9 (9)
	2
	

	07/24/08
	Plume Feature Tracking - Neap
	10
	3 (12)
	2
	

	07/25/08
	Water mass tracking (NH-10)
	25
	9 (8)
	1
	

	07/26/08
	Water mass tracking (NH-10)
	
	
	2
	

	07/27/08
	Water mass tracking (NH-10; cont.)
	
	9 (9)
	1
	

	07/28/08
	Dock, Offload
	
	
	
	

	
	Total
	180
	82 (132)
	15
	9


†Station locations can be found in the Appendix

*Microbial process stations will typically collect water at 3-6 depths, 1 depth during Water Mass Tracking.
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Cruise Plan Details

Times in Pacific Daylight Time (PDT)

Station sampling key:

Water samples = (w) = Niskin bottles fired at 3 depths (unless otherwise noted) for chemistry and microbiology.

Productivity samples = (p) = Niskin bottles fired at 2 to 6 depths at depths shallower than 60m.

Sediment coring = (c) = Deploy Multicorer to collect several sediment cores.

9 July 2008 

08:00
Load ship in Newport (44.63N, 124.04W). Load radiation van, cold van and coring equipment on main deck (multicorer, extruder).

10 July 2008: Strawberry Hill line

10:00 
Departure for SH-10

11:00
Safety meeting

12:30
Strawberry Hill Line.  CTD casts at 10 stations in the following order: SH-10, SH-30(w), SH-70 (p,w,c), SH-100(w), SH-d, SH-f(w,c).  Productivity samples at SH-70.  Water samples at SH-30, SH-70, SH-100 and SH-f.  Sediment coring at SH-70 (70 m depth) and SH-f (1500 m depth).
21:30
Transit to NH-55

11 July 2008: Newport Hydroline

00:00
Nighttime CTD casts on Newport Hydroline at NH-55, NH-20, NH-10

07:00
Transit to NH-3

07:30
Newport Hydroline.  CTD casts at NH-3(w), NH-5, NH-10(w,p,c), NH-15, NH-20(w), NH-25, NH-35, NH-45, NH-55(w,c).  Productivity samples at NH-10.  Water samples at NH-55, NH-20, NH-10 and NH-3.  Sediment coring at NH-10 (80m depth) and NH-55 (2885m). 

20:30
Transit to NH-10
12 July 2008: Cape Falcon line

01:00
Nighttime CTD casts along 100m isobath at NH-10, LB-100, CH-10, CHCM-a, CM-10, CF-10, CFCR-a.

11:00
Transit to CF-3

13:00
Cape Falcon line.  CTD casts at CF-3, CF-7, CF-10, CF-20, CF-30, CF-a.  Productivity samples at one station.  Water samples at two stations to be determined based on CORIE model prediction of location of aging Columbia River plume.

19:30
Transit to CR-40

23:00
Nighttime CTD casts on Columbia River line at CR-40, CR-35, CR-30, CR-25, CR-20, CR-15, CR-10, CR-7.

13 July 2008: CR line
06:30
Transit to CR-4

07:00
Columbia River line.  CTD casts at CR-4, CR-7(w,p,c), CR-10, CR-15(w), CR-20, CR-25, CR-30(w), CR-35, CR-40(w,c).  Productivity samples as CR-7.  Water samples at CR-7, CR-15, CR-30, and CR-40.  Sediment coring at CR-7 (55m depth) and CR-40 (1000m depth).

17:30
Transit to GH-41
22:30
Nighttime CTD casts on Grays Harbor line at GH-41, GH-36, GH-31, GH-26, GH-21, GH-10, GH-6, GH-3 (COULD DO SOMETHING ELSE HERE, MAYBE CTDS ALONG WILLAPA BAY LINE).
14 July 2008: GH line

07:00
Transit to GH-2

07:30
Grays Harbor line.  CTD casts at GH-2, GH-3, GH-6, GH-10, GH-16, GH-21, GH-26, GH-31, GH-36, and GH-41.  Productivity samples at one station and Water samples at two stations.  Sites to be determined based on CORIE model prediction of location of aging Columbia River plume.

16:00
Transit to CR-15

21:00
Nighttime CTD casts along 100m isobath at CR-15, CRWB-a, WB-19, WBGH-a, GH-21, GHQR-a, QR-19, QRLP-a, LP-12.

15 July 2008: LP line
09:00
Transit to LP-4

10:00
LaPush line. CTD casts at LP-4, LP-6(w,p), LP-9, LP-12, LP-17(w,c), LP-22, LP-27, LP-32(w), LP-42, and LP-52(w,c);. Water samples at LP-6, LP-17, LP-32, and LP-52.  Productivity samples at LP-6.  Sediment coring at LP-17 (137 m depth) and LP-52 (1500 m depth). 

20:00
Transit to Columbia River Plume (station to be determined by CORIE forecast).

16 July 2008: Plume Studies (Spring)
08:00
Start Daytime Feature Tracking (CTDs at pre-determined sites and times). Do ~10 CTDs (exact number will depend on transit time from LP line to Plume). Water samples at 3 sites characterized by a range of surface water salinities within the plume, with 4 depths for each (surface, chl max, beneath chl max, bottom).  Production sample at one of the stations.

20:00
Start Nighttime Feature Tracking (CTDs at pre-determined sites and times). Do ~10 CTDs (exact number will depend on transit time from LP line to Plume). No water samples. (COULD DO SURFACE MAPPING)
17 July 2008: Dock in Astoria

11:00
Dock in Astoria

18 July 2008: Estuary Studies (South Channel) 
04:00
Transit up estuary to RM-23 

07:00
South Channel.  During slack tides (low tides at 07:45 & 19:30; high tide at 14:30) sample a salinity gradient aiming to get salinity: 0, 5, 10, 15, 20 and 25 PSU. More than 6 CTDs may be required to find the correct salinities.  Start with salinity of 15 PSU.  Water samples at 6 stations at one depth each, Production sample at 15 PSU.  Coordinate with Barnes ETM sampling.

17:30
Travel to NC-11 and stay on station over night in Estuary North Channel at station NC-11.  CTD casts hourly when current is weak enough.  This is to compare data with Saturn-01.  (SHOULD WE ANCHOR NEAR SATURN-04 INSTEAD?).
19 July 2008: Estuary (South channel)
08:00
South Channel.  Along-channel surveys; CTD only (stations to be determined).  Coordinate with Barnes cross channel surveys.

17:30
Travel to NC-11 and stay on station over night in Estuary North Channel at station NC-11.  CTD casts hourly when current is weak enough.  This is to compare data with Saturn-01.
20 July 2008: Estuary (North channel)
08:00
North Channel.  During slack tides (low tides at 08:45 & 21:00; high tide at 15:30) sample a salinity gradient aiming to get salinity: 0, 5, 10, 15, 20 and 25 PSU. More than 6 CTDs may be required to find the correct salinities.  Start with salinity of 15 PSU.  Water samples at 6 stations at one depth each, Production sample at 15 PSU.  Coordinate with Barnes ETM sampling.

17:30
Travel to NC-11 and stay on station over night in Estuary North Channel at station NC-11.  CTD casts hourly when current is weak enough.  This is to compare data with Saturn-01.
21 July 2008: Estuary (North channel)
08:00
North Channel.  Along-channel surveys; CTD only (Stations to be determined). Coordinate with Barnes cross channel surveys.

17:30
Transit to CR-4

22 July 2008: 24-Hour Water Mass tracking (Plume)
08:30
Deploy Argos Drifter in center of plume at end of Strong Ebb tide (Station to be determined by CORIE forecast)

09:00
Begin 24-hour Water Mass Tracking of Plume, start near Ebb slack. CTD casts every hour.  Water samples at surface every 3 hours.  Production samples at beginning and end of series.
23 July 2008: 24-Hour Water Mass tracking (Plume)
09:00
End Water Mass Tracking, Return to Plume Region

10:30
Deploy Argos Drifter in center of plume at end of Strong Ebb tide (Station to be determined by CORIE forecast)
11:00
Begin 24-hour Water Mass Tracking of Plume, start at Ebb slack.  CTD casts every hour.  Water samples at surface every 3 hours.  Production samples at beginning and end of series.

24 July 2008: Plume studies (Neap)
11:00
Transit to Columbia River Plume (Station to be determined by CORIE forecast)

12:00
Start Feature Tracking (CTDs at pre-determined sites and times).  Do ~10 CTD casts (exact number will depend on transit time from LP line to Plume).  Water samples at 3 sites characterized by a range of surface water salinities within the plume, with 4 depths for each (surface, chl max, beneath chl max, bottom). Production sample at one of the stations.
21:00
Transit to GH-21 (or an alternate station depending on CORIE prediction).

25 July 2008: 24-Hour Water Mass tracking (GH-21)
06:30
Deploy Argos Drifter at GH-21 (or an alternate station depending on CORIE prediction).

07:00
Begin 24-hour Water Mass Tracking of Plume, start at Ebb slack.  CTD casts every hour.  Water samples at surface every 3 hours.  Production samples at beginning and end of series.

26 July 2008:

07:00
End Water Mass Tracking, Transit to NH-10 (or an alternate station depending on CORIE prediction).

27 July 2008: 24-Hour Water Mass tracking (NH-10)
06:30
Deploy Argos Drifter at NH-10

07:00
Begin 24-hour Water Mass Tracking of Plume, start at Ebb slack.  CTD casts every hour.  Water samples at surface every 3 hours.  Production samples at beginning and end of series.
28 July 2008:

07:00
End Water Mass Tracking, Transit to Newport.

10:00
Dock at Newport and unload ship.

Notes
-Surface is defined for all as 2 m from surface
-Bottom is defined in plume and coastal lines as 5 m from bottom
-Bottom is defined in estuary (salinity gradient) as 1 m from bottom

-Location of stations for estuary and plume will be determined the day before based on CORIE forecast.

-(w) indicates water to be collected from Niskins; bold & underline indicates microbiology cast.

Station Tables for CTD casts

	
	
	
	
	Depth
	Time at which station is complete
	
	Latitude
	Longitude

	Note
	Station
	Latitude
	Longitude
	m
	Hour
	Min
	
	Deg
	Min
	Deg
	Min

	10-Jul
	Newport
	44.6250
	124.0433
	0
	10
	0
	
	44
	37.50
	124
	2.60

	 
	sh-10
	44.2517
	124.1232
	10
	12
	28
	
	44
	15.10
	124
	7.39

	 
	sh-30
	44.2517
	124.1341
	30
	12
	55
	
	44
	15.10
	124
	8.04

	 
	sh-70
	44.2517
	124.2522
	70
	14
	50
	
	44
	15.10
	124
	15.13

	 
	sh-100
	44.2517
	124.4617
	100
	16
	6
	
	44
	15.10
	124
	27.70

	 
	sh-d
	44.2517
	124.9250
	200
	18
	25
	
	44
	15.10
	124
	55.50

	 
	sh-f
	44.2517
	125.1587
	1500
	21
	34
	
	44
	15.10
	125
	9.52

	11-Jul
	NH-55
	44.6517
	125.3667
	2885
	1
	48
	
	44
	39.10
	125
	22.00

	 
	NH-20
	44.6517
	124.5283
	140
	5
	32
	
	44
	39.10
	124
	31.70

	 
	NH-10
	44.6517
	124.2950
	80
	6
	53
	
	44
	39.10
	124
	17.70

	 
	NH-3
	44.6517
	124.1300
	48
	7
	57
	
	44
	39.10
	124
	7.80

	 
	NH-5
	44.6517
	124.1767
	60
	8
	34
	
	44
	39.10
	124
	10.60

	 
	NH-10
	44.6517
	124.2950
	80
	10
	28
	
	44
	39.10
	124
	17.70

	 
	NH-15
	44.6517
	124.4117
	90
	11
	22
	
	44
	39.10
	124
	24.70

	 
	NH-20
	44.6517
	124.5283
	140
	12
	18
	
	44
	39.10
	124
	31.70

	 
	NH-25
	44.6517
	124.6500
	296
	13
	20
	
	44
	39.10
	124
	39.00

	 
	NH-35
	44.6517
	124.8833
	435
	14
	53
	
	44
	39.10
	124
	53.00

	 
	NH-45
	44.6517
	125.1167
	700
	16
	35
	
	44
	39.10
	125
	7.00

	 
	NH-55
	44.6517
	125.3667
	2885
	20
	33
	
	44
	39.10
	125
	22.00

	12-Jul
	NH-10
	44.6517
	124.2950
	80
	1
	15
	
	44
	39.10
	124
	17.70

	 
	LB-100
	44.8583
	124.2042
	100
	2
	53
	
	44
	51.50
	124
	12.25

	 
	CH-10
	45.0500
	124.2333
	146
	4
	25
	
	45
	3.00
	124
	14.00

	 
	CHCM-a
	45.2667
	124.2208
	100
	6
	3
	
	45
	16.00
	124
	13.25

	 
	CM-10
	45.4833
	124.2083
	135
	7
	43
	
	45
	29.00
	124
	12.50

	 
	CF-10
	45.7333
	124.1850
	110
	9
	32
	
	45
	44.00
	124
	11.10

	 
	CFCR-a
	45.9500
	124.2592
	100
	11
	12
	
	45
	57.00
	124
	15.55

	 
	CF-3
	45.7333
	124.0250
	55
	13
	7
	
	45
	44.00
	124
	1.50

	 
	CF-7
	45.7333
	124.1150
	73
	13
	54
	
	45
	44.00
	124
	6.90

	 
	CF-10
	45.7333
	124.1850
	110
	14
	38
	
	45
	44.00
	124
	11.10

	 
	CF-15
	45.7333
	124.3000
	141
	15
	33
	
	45
	44.00
	124
	18.00

	 
	CF-20
	45.7333
	124.4167
	159
	16
	29
	
	45
	44.00
	124
	25.00

	 
	CF-25
	45.7333
	124.5333
	183
	17
	25
	
	45
	44.00
	124
	32.00

	 
	CF-30
	45.7333
	124.6500
	229
	18
	24
	
	45
	44.00
	124
	39.00

	 
	CF-a
	45.7333
	124.8900
	1000
	20
	16
	
	45
	44.00
	124
	53.40

	 
	CR-40
	46.1667
	124.9100
	969
	23
	44
	
	46
	10.00
	124
	54.60

	13-Jul
	CR-35
	46.1667
	124.7917
	1097
	1
	12
	
	46
	10.00
	124
	47.50

	 
	CR-30
	46.1667
	124.6700
	591
	2
	23
	
	46
	10.00
	124
	40.20

	 
	CR-25
	46.1667
	124.5567
	146
	3
	18
	
	46
	10.00
	124
	33.40

	 
	CR-20
	46.1667
	124.4517
	132
	4
	10
	
	46
	10.00
	124
	27.10

	 
	CR-15
	46.1667
	124.3333
	110
	5
	4
	
	46
	10.00
	124
	20.00

	 
	CR-10
	46.1667
	124.2183
	82
	5
	57
	
	46
	10.00
	124
	13.10

	 
	CR-7
	46.1667
	124.1583
	55
	6
	36
	
	46
	10.00
	124
	9.50

	 
	CR-4
	46.1667
	124.0767
	27
	7
	20
	
	46
	10.00
	124
	4.60

	 
	CR-7
	46.1667
	124.1583
	55
	9
	4
	
	46
	10.00
	124
	9.50

	 
	CR-10
	46.1667
	124.2183
	82
	9
	45
	
	46
	10.00
	124
	13.10

	 
	CR-15
	46.1667
	124.3333
	110
	10
	38
	
	46
	10.00
	124
	20.00

	 
	CR-20
	46.1667
	124.4517
	132
	11
	33
	
	46
	10.00
	124
	27.10

	 
	CR-25
	46.1667
	124.5567
	146
	12
	26
	
	46
	10.00
	124
	33.40

	 
	CR-30
	46.1667
	124.6700
	591
	13
	36
	
	46
	10.00
	124
	40.20

	 
	CR-35
	46.1667
	124.7917
	1097
	15
	4
	
	46
	10.00
	124
	47.50

	 
	CR-40
	46.1667
	124.9100
	969
	17
	27
	
	46
	10.00
	124
	54.60

	 
	GH-41
	47.0000
	125.1883
	1000
	23
	15
	
	47
	0.00
	125
	11.30

	14-Jul
	GH-36
	47.0000
	125.0617
	732
	0
	32
	
	47
	0.00
	125
	3.70

	 
	GH-31
	47.0000
	124.9400
	176
	1
	29
	
	47
	0.00
	124
	56.40

	 
	GH-26
	47.0000
	124.8133
	165
	2
	27
	
	47
	0.00
	124
	48.80

	 
	GH-21
	47.0000
	124.6950
	110
	3
	21
	
	47
	0.00
	124
	41.70

	 
	GH-16
	47.0000
	124.5583
	82
	4
	18
	
	47
	0.00
	124
	33.50

	 
	GH-10
	47.0000
	124.4167
	55
	5
	16
	
	47
	0.00
	124
	25.00

	 
	GH-6
	47.0000
	124.3200
	38
	6
	2
	
	47
	0.00
	124
	19.20

	 
	GH-3
	47.0000
	124.2467
	27
	6
	44
	
	47
	0.00
	124
	14.80

	 
	GH-2
	47.0000
	124.2933
	36
	7
	19
	
	47
	0.00
	124
	17.60

	 
	GH-3
	47.0000
	124.2467
	27
	7
	55
	
	47
	0.00
	124
	14.80

	 
	GH-6
	47.0000
	124.3200
	38
	8
	36
	
	47
	0.00
	124
	19.20

	 
	GH-10
	47.0000
	124.4167
	55
	9
	24
	
	47
	0.00
	124
	25.00

	 
	GH-16
	47.0000
	124.5583
	82
	10
	22
	
	47
	0.00
	124
	33.50

	 
	GH-21
	47.0000
	124.6950
	110
	11
	20
	
	47
	0.00
	124
	41.70

	 
	GH-26
	47.0000
	124.8133
	165
	12
	16
	
	47
	0.00
	124
	48.80

	 
	GH-31
	47.0000
	124.9400
	176
	13
	14
	
	47
	0.00
	124
	56.40

	 
	GH-36
	47.0000
	125.0617
	732
	14
	30
	
	47
	0.00
	125
	3.70

	 
	GH-41
	47.0000
	125.1883
	1000
	15
	55
	
	47
	0.00
	125
	11.30

	 
	CR-15
	46.1667
	124.3333
	110
	21
	16
	
	46
	10.00
	124
	20.00

	 
	CRWB-a
	46.4167
	124.4208
	100
	22
	55
	
	46
	25.00
	124
	25.25

	15-Jul
	WB-19
	46.6667
	124.5083
	110
	0
	35
	
	46
	40.00
	124
	30.50

	 
	WBGH-a
	46.8379
	124.5950
	100
	1
	50
	
	46
	50.28
	124
	35.70

	 
	GH-21
	47.0000
	124.6950
	110
	3
	3
	
	47
	0.00
	124
	41.70

	 
	GHQR-a
	47.2667
	124.7000
	100
	4
	45
	
	47
	16.00
	124
	42.00

	 
	QR-19
	47.5333
	124.8083
	110
	6
	32
	
	47
	32.00
	124
	48.50

	 
	QRLP-a
	47.7250
	124.8833
	100
	7
	52
	
	47
	43.50
	124
	53.00

	 
	LP-12
	47.9167
	124.9583
	110
	9
	12
	
	47
	55.00
	124
	57.50

	 
	LP-4
	47.9167
	124.7417
	35
	10
	13
	
	47
	55.00
	124
	44.50

	 
	LP-6
	47.9167
	124.7917
	55
	10
	38
	
	47
	55.00
	124
	47.50

	 
	LP-9
	47.9167
	124.8750
	82
	11
	11
	
	47
	55.00
	124
	52.50

	 
	LP-12
	47.9167
	124.9583
	110
	12
	45
	
	47
	55.00
	124
	57.50

	 
	LP-17
	47.9167
	125.0833
	137
	13
	29
	
	47
	55.00
	125
	5.00

	 
	LP-22
	47.9167
	125.1917
	183
	14
	11
	
	47
	55.00
	125
	11.50

	 
	LP-27
	47.9167
	125.3083
	494
	15
	5
	
	47
	55.00
	125
	18.50

	 
	LP-32
	47.9167
	125.4323
	790
	16
	10
	
	47
	55.00
	125
	25.94

	 
	LP-42
	47.9167
	125.6803
	620
	18
	37
	
	47
	55.00
	125
	40.82

	 
	LP-52
	47.9167
	125.9283
	1500
	20
	20
	
	47
	55.00
	125
	55.70
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