NLRS Lake Superior 2003

Ver 2.0 12 Aug 2003 0800

Concept of Operations:

Deploy 10-19 Amateur Radio Operators to Minnesota’s North Shore of Lake Superior and the Upper Peninsula of Michigan to conduct RF propagation experiments in conjunction with the ARRL 10GHz and Above Contests.  Through repeated link-ups assess propagation conditions over different path lengths, azimuth angles, altitudes, and weather conditions.  Maintain safety, fun, humor, and good spirits throughout the exercise.
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Team Composition:

North Shore team will be referred to as NS and Michigan’s Keweenaw Peninsula team will be referred to as UP.  The following rosters (with cell numbers) have firmed up:
NS

KØGCJ

WØAUS
612-xxx-xxxx

NØNAS


WØZQ

612-xxx- xxxx

NØUK

612-xxx- xxxx

KT8O

612- xxx - xxxx

NØKP

612- xxx - xxxx

KØSHF
612- xxx - xxxx

WØGHZ
612- xxx - xxxx (↓)

KØFQA


Other Players:

K2YAZ EN74av

231- xxx - xxxx (h)

231- xxx - xxxx (w)

313- xxx - xxxx (cell)
UP

W9FZ

651- xxx - xxxx

WA2VOI


WBØLJC


KCØP

507- xxx - xxxx

NØHZO


KØKFC
612- xxx - xxxx

N8KWX
224- xxx - xxxx (↓)

KDØJI

612- xxx - xxxx
KF9US EN46to/uo or EN56fu/lv

847-xxx- xxxx (cell)

715-xxx- xxxx (h)
Timetable:
Travel on Thursday, Friday, and early Saturday morning in order to be in position and ready to begin at 1200Z on August 16th.  Continue until approximately 0000Z on Saturday.  Break operations overnight ready to commence at 1200Z on Sunday morning (August 17th) continuing till 2100-2300Z.   “Z” will be our time in all discussions because two time zones are involved.  In Michigan’s UP, counties that border Wisconsin (Gogebic, Iron) observe CDT and counties further from the border (Ontonagon, Baraga, Houghton, and Keweenaw) observe EDT.

Science:

UP team will observe and log weather conditions at least once per hour.  UP team is taking a weather station.  NS team(s) will be provided with thermometer, hygrometer, and barometer for air temperature, relative humidity, and barometric pressure.  Data recording forms and instructions are attached (Appendix D).  Occasional reference to NOAA Wx Radio may be helpful. (Grand Marais 162.400, Duluth 162.550, Ashland 162.525, and Houghton 162.400)  One bouy and two automated weather stations in western Lake Superior will provide data on Lake conditions between the operating points.  After the fact, we will collect this data from:  http://www.ndbc.noaa.gov/Maps/WestGL.shtml  Additionally, note in logs major signal strength differences such as (W) weak (S0-1), (G) good (S2-9), and (S) strong (db>S9). 

Liaison:

NS-UP liaison will primarily occur on 144.260 SSB using WØAUS equipment on NS and W9FZ/WA2VOI equipment on UP.  5 elements and 100 watts will be considered the minimum equipment.  Intra-team comms will occur on 146.55 FM using mobile rigs/HT’s and whips. Secondary Comms will occur via Cell-phone.  Cell-phone coverage may be spotty due to terrain, foliage, and sparse populations.  Bold cell numbers in the list above are considered primary.  (↓) denotes cell-phones that are going to be marginal or roaming expensively (Sprint).

Lodging:

NS—WØAUS and KØGCJ are covered by motor home.  Len has arranged three rooms to cover six ops at:    The Outpost Motel 2935 E. Hwy 61 Grand Marais, MN (218) 387-1833 and tollfree (888) 380-1833.  KØSHF is pre-locating to the Duluth area on Friday night.

UP—KØKFC+Shirley are covered at the Bella Vista in CH.  KCØP+NØHZO are covered at the Eagle Harbor Inn in Eagle Harbor.  The remaining five are covered in one room and a cabin at the Minnetonka Resort in Copper Harbor (906) 289-4449.  Sunday night, some ops will start south staying in Houghton or other points further south.

Food:

NS—restaurants will be used along the way for lunch and dinner (near Hovland).  Each op brings his own snacks and bevs.

UP—Breakfasts will be at “The Pines” which opens at 6:30am. Dinners will most likely be at Mariner North and Harbor Haus.  Each op brings his own daytime snacks and bevs.  There is a market in town.  FZ will have room in a cooler for other guys daytime stuff.

What if’s:

Equipment Failure:  Attempt to fix using group tools and group analysis and expertise.  If not successful, consider helping the team by taking on liaison duties, logging assistance, and weather observations.  If frustrated, enjoy the beautiful locale with a hike.  If disgusted, you’ll probably want to hit the road heading home ( .

Bad Weather:  Weather may vary from good to downright awful.  The plan is to continue operating if there is just drizzle or light steady rain.  Along Great Lakes, however, it is quite likely it can become blowing rain.  Or perhaps a strong, isolated Thunderstorm may find a team.  In these cases, we will knock off operations and go to “weather hold” to avoid getting rain inside vehicles.  We will refer to NOAA weather radio for input on duration.  There is a chance that NØKP will have wireless capability for his laptop and the ability to pull up radar images from remote locations.  Each team will discuss how long to remain in “weather hold” and when to cancel completely.  Once a consensus is reached, communicate it to the other team.  

Injury:  Team knocks off operation and applies group knowledge and skills to stabilize situation.  If Clinic/Hospital is needed, at LEAST one operator will accompany the injured.  Remaining operators may then continue operation.

Safety:

RF Safety:  We will keep team-members, visitors, and other humans from the area in front of the dishes during transmissions.

Tripping Hazards:  Probably the most common safety risk for this trip.  Tripod legs, DC power cables, awning ropes and slippery rocks all pose tripping hazards.  But also, vehicle tailgates and 2m Yagi elements pose threat to injury.  The solution will stem from not hurrying and using caution around these threats.  Team members will prompt overly energetic teammates to slow down (for safety).

Lightning:  We will go to “weather hold” before lighting becomes likely.

First Aid Kits:  Both NS and UP teams will have First Aid kits.  All team members must know where the kit is located.

Clinics/Hospitals:  Note signs along the way for Hospitals.  Calumet and Houghton have good facilities.

Rules Reminders:

1. Each operator may operate 24 hours total within the 42 hour contest period 6am local Saturday to Midnight local Sunday.  Times off must be clearly indicated in the log.  Listening time counts as operating time.  Log ON times and log OFF times.

2. A change of location is defined as a move of at least 10 miles (16km).  Road miles are OK.

3. NS and UP intra-team QSO’s must be made over a minimum distance of 1km.  It is important to make these contacts to get the benefit of unique callsigns.  These may be accomplished anytime during the day but perhaps best in the evening.

4.  A legal QSO consists of both operators exchanging callsigns and a unique piece of information and then acknowledging receipt of the information.  In this exercise, we will exchange six-digit Grid locators.  A “roger”, “R”, or “QSL” constitute acknowledgement.  If you have not received the grid square yet, don’t send “R” but rather continue sending calls and grid.

5.  Please use standard phonetics and don’t change phonetics in mid-transmission.

6.  Please zero beat the NS station as they will be the “calling” station.

7.  Exchange the information—then do the ragchew comments in case the path fails.

8.  Slow CW is tolerated and encouraged if it means completing a QSO—we are all friends here and there is no CW too slow within our group.

9.  When conditions are poor, you are encouraged to include both calls and grids at least three times in your transmission.  We call this a 3 by 3. WØZQ WØZQ WØZQ de W9FZ W9FZ W9FZ EN57vk EN57vk EN57vk K K K .  4 by 4’s and 5 by 5’s are approved too.

Operation Stategy:

Here are the real details on how we intend to do business. From previous experience, we feel that orderly operations will lead to faster QSO times and less fiddle-factor.  As you will see, this means that, except by exception, UP ops will be contacted in the same order by NS ops.  We are not intending to operate on two frequencies.  By that I mean we are intending to accomplish all contacts on 10368.100 +/-  No 24GHz operations are planned.  On to the details:

Locations:  The first six locations on the NS are well documented (Thompson Hill Rest Area to Palisade Head).  Most locations beyond Palisade Head have been scouted, but not proven, as to suitability for operation, access, etc.  Tables—attached as Appendix B and C—are provided for proven and scouted locations.  These tables provide Lat/Lon, Grid Square (6-digit), compass bearings (True), actual mileage, and grid-center to grid-center in kilometers for Contest scoring.  (NOTE:  for locations north of Palisade Head, actual locations may be different from those shown on the table and scoring will require adjustments!)

NS:  Saturday morning, NS operators will convene at the Thompson Hill Rest stop.  This is a good place to use facilities, pick-up a free map, give all team members a time-hack, and outline the first three spots.  Early arrivals will make an attempt to look for UP team.  If contact is possible, all team members will give it a shot from 1200Z to 1215Z.  By 1215Z (or sooner), proceed from Thompson Rest area to Kitchi Gammi Pk to be ready by 1245Z.

The NS team will tend to use an “accordion” or “caterpillar” style of operation.  The 8 operators will tend to split into a “pathfinder” team of 4 and a “follow-up” team of 4.  The goal is to maintain mutual support with common frequency and azimuth netting, yet attempt to use time wisely and keep QSO’s steady for the UP team.  We WILL NOT let this action cut the team in two, but rather still provide location talk-in, azimuth assistance, and frequency netting to the “follow-up” team as they arrive.  Once FULL SUPPORT has been provided, the “pathfinder” team proceeds to the next location.  This will become particularly important after “Spot 6-Palisades”.  The order of transmission for the first six spots will generally be (“pathfinder”) KØGCJ, WØAUS, NØUK, KT8O and (“follow-up”) KØSHF, WØZQ, NØKP, NØNAS.  After “Spot 6-Palisades”, KØSHF and KT8O will exchange positions.  The NS team may change this order at the time of the event and they will communicate the new order.  

Because of curvature of the shoreline and foliage, contacts along the northshore between the “pathfinder” and “follow-up” teams stand to have low probability of completion and require significant fiddle-factor.  Because of that, excessive time spent on those efforts would subtract from the ability to make additional trans-Superior contacts later in the day.  The caterpillar action is NOT meant to generate multiple 16km contacts.

Operations will continue throughout the day.  In the afternoon, assess how things are going and decide on how many more locations to activate before 0000Z.  Consider, fuel, hunger, fatigue, and weather.  Around 0000Z, operations will cease and the teams will proceed to lodging and dinner.  Evening might be a good time to arrange intra-team QSO’s of at least 1km. Charge batteries over night.  Look into breakfast options.  Depending on weather, consider whether a shot to K2YAZ is warranted.

Sunday morning, be ready to operate at 1200Z at the last location activated.  Operations will continue throughout the day revisiting the spots used on the first day.  UP team will have relocated 10-20 miles.  While the pathfinding functions will not be as important, the caterpillar style will continue because it is the best use of time.  After Kitchi Gammi Pk, those who wish may give Thompson Rest area a shot.  Those who have plenty of time may want to then wait while a UP op or two relocates to a high location to try a high-high shot.

UP:  After a breakfast at “The Pines”, the team will meet and set-up at Great Sand Bay west of Eagle Harbor (EN57vk).  There is a picnic table there and barriers to which you can lash your tripod.  There is plenty of parking area.  We will be ready at 1150Z.  We will attempt contacts with whoever is attempting from Thompson rest area.  If that is unsuccessful, we will be ready for full operations with NS at Kitchi Gammi Pk commencing at or before 1245Z.

Commencing with the Kitchi Gammi Pk contacts, we will generally expect to be called in the following order:  WA2VOI, WBØLJC, KCØP, NØHZO, N8KWX, K0KFC, W9FZ, and KDØJI.  We understand there may be exceptions, but that is the plan.  This will generally be the case when signals are good so as to decrease the average time per qso.  This order will make it easier for the NS stations to whip through 7 to 8 QSO’s.  When signals are weak, we will not stick to this arbitrary order--particularly when some are not hearing the distant stations.  In that case, those who hear should go first and it will give more time and signals on which teammates may peak.

We will share monitoring duties so that no single UP operator has a problem with 24-hour op time.  As the attempts with Spot 2-Kitchi Gammi Pk and Spot 3-Stony Point Dive proceed, we will get a sense of the pacing of the “pathfinder” team.  We will be ready to beacon as soon as the liaison comms indicate.  We will work hard truly peaking well on KØGCJ so that weaker NS stations will not have to be re-peaked.

We will remain in position until the NS teams knocks-off for the day.  On our way to Copper Harbor for dinner and lodging, it is quite likely that we will go to Brockway (EN67al) for attempts with K2YAZ (EN74av).  I anticipate 30-60 minutes attempting on Saturday evening (0030-0130Z).  It is a low probability shot but worth the effort because the reward would be so great.  We’ll use well placed T-storms if they exist.

Sunday morning, after a breakfast, we will be in position ready to go at 1200Z.  Our location will be one that will be determined on Thursday/Friday but will probably be one of Sand Hills (5miPt) Lighthouse (EN57tj), Copper Country Forest (EN57tj), Bumbletown Beach (EN57sh), County Park Beach (EN57rg), or McLain State Park (EN57qf).  We will continue all day until the NS has finished Kitchi Gammi Pk.  Some will stay to attempt with Thompson Rest Area.  At that point, some will start heading south towards home.  An op or two will be ready to go to Brockway if ops at Thompson are willing to wait that long for a high-high shot.  

General:  If conditions are poor and scheduled sequences are required, the UP will take odd minutes and beacon for 1 minute.  The NS will beacon on even minutes.  If the strong stations (KØGCJ/KØSHF and W9FZ/WA2VOI/WBØLJC) are not able to work the strong stations after 10 minutes, consideration should be given to knocking off the attempt.  If some success is being realized, continue the effort.  If weaker stations are unable to complete with strong or weak stations after 10 minutes of attempts, consider knocking off the attempt.

WØGHZ/KØFQA:  Gary and Jon’s plans are not totally firm but they intend to make 2 to 5 contacts from the NS with the UP and then operate from Wisconsin in the Herbster/Port Wing area to make additional contacts with the NS team.  Depending on the success of making contacts with the UP from Thompson Hill and Kitchi Gammi Pk will determine whether GHZ/FQA go to Port Wing/Herbster first or second.  Appendix B has locations and bearings relating to the Wisconsin locations.

KF9US Phil Hejtmanek:  Phil will have 1w 10GHz equipment and is available to operate on Saturday only.  He is intending to operate near Ontonagon (EN56fu to EN56lv).  He will be able to liaison on 144.260.  The additional callsign will be helpful to everyone who works him and the distance points to him are not trivial.  First, the NS should complete with the UP and then turn to look for Phil.   He should initially attempt with NS operators.  Then once complete with them, he can begin to try sequences with UP operators during lulls while the NS team is moving.  He will be on sometime after 12Z and if Saturday brings bad weather, he may delay his operation until Sunday.

Checklist:

The checklist (Appendix A) is offered as a tool to avoid leaving something important behind.  Not every person needs to bring EVERY item, but at least consider whether your team is covered.  The final section—Individual 10GHz equipment—might seem overly detailed.  I encourage you, once your dish is loaded in your car, to actually use it to look at all of your interconnecting wires etc so that you don’t drive away missing some key piece for YOUR system.  If you have a gain horn, bring it along.

After-Action:  

Email postings to the NLRS reflector will carry members initial reactions and memories.  Logs, weather data, pictures, funny stories and impressions will be shared within the group resulting in a summarizing after-action report and possible QST article.
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Appendix A:  Checklist

	
	
	
	
	
	
	
	
	

	Group Items:
	
	
	
	
	Individual Items:
	

	
	
	
	
	(call)
	
	
	
	

	Liaison Radio NS
	
	 
	AUS
	
	Clothing
	
	

	Liaison Radio UP
	
	 
	FZ/VOI
	
	Jacket
	
	 

	
	
	
	
	
	
	Hat (stocking)
	 

	Awning
	
	
	 
	VOI/KFC
	
	Gloves
	
	 

	
	
	
	
	
	
	Thick Socks
	 

	
	
	
	
	
	
	Sweat Shirt
	 

	First Aid Kit NS
	
	 
	KP
	
	Shorts/T-Shirt
	 

	First Aid Kit UP
	
	 
	FZ/KFC
	
	Boots
	
	

	
	
	
	
	
	
	
	
	

	TP + shovel
	
	 
	FZ
	
	Bug Dope
	
	 

	Freq Std UP
	
	
	
	FZ/VOI
	
	
	
	

	Freq Std NS
	
	
	
	AUS
	
	Sun Goop
	
	 

	Inverter UP
	
	
	
	VOI/LJC
	
	Watch
	
	 

	Inverter NS
	
	
	
	KP
	
	Compass
	
	 

	Spare Dish
	
	
	
	VOI 
	
	GPS+spare batt (VOI/AUS)
	 

	Spare/loaner
	Batteries
	
	
	
	
	Maps
	
	 

	FZ/VOI/KFC  
	AUS/SHF/KP
	
	
	
	
	Rain Gear
	
	 

	
	
	
	
	
	
	Chair
	
	 

	Group Repair Equip:
	
	
	
	Extra Towel
	 

	UP-LJC  
	NS-KP
	
	
	
	
	Ham License + ID
	 

	Tools
	
	
	 
	
	
	Trash Bags
	 

	Fuses
	
	
	 
	
	
	
	
	

	DVM
	
	
	 
	
	
	Food and Snacks
	 

	Solder 
	
	 
	
	
	Beverages
	 

	Soldering Iron
	
	 
	
	
	
	
	

	Solder wick
	
	 
	
	
	Individual Radio Equipment:

	
	
	 
	
	
	
	
	

	Spare coax jumpers
	
	 
	
	
	10GHz Transverter
	 

	SMA jumpers
	
	 
	
	
	IF Radio
	
	 

	Wire
	
	
	 
	
	
	Dish+Tripod
	 

	Alligator leads
	
	 
	
	
	Power cables
	 

	
	
	
	
	
	
	Batteries
	
	 

	Power Strip
	
	
	
	FZ
	
	Battery charger
	 

	
	
	
	
	
	
	CW hand key
	 

	
	
	
	
	
	
	CW keyer +batt
	 

	
	
	
	
	
	
	Headphones
	 

	
	
	
	
	
	
	Spare Mic
	
	 

	
	
	
	
	
	
	Tripod anchoring 
	 

	
	
	
	
	
	
	Horn for severe wx
	 

	
	
	
	
	
	
	Coax for horn
	

	
	
	
	
	
	
	Rain cover for Equip (clear)
	 


Appendix B:  North Shore to Wisconsin 

Locations, Bearings, and Distances

Compiled by WA2VOI

	                                TO


FROM 
	Port Wing, WI         EN46gs         Wayside                  46* 46.27N   ~4mi W of   

91* 27.3950W      town
	Herbster, WI         EN46iu          City Park                46* 50.085N            on 

91* 15.7033W      Lake
	

	Thompson Hill Rstp                EN36vr                    
46* 43.8350N                 92* 12.2410W
	Bearing 85.2*/265.8*   Act Dist 35.6 mi  Grid2Grid 57.5 km
	Bearing 80.5*/261.2*   Act Dist 45.3 mi  Grid2Grid 71.4 km
	

	Kitchi Gammi Pk     EN46au                    46* 50.6730N            91* 59.4700W
	Bearing 101.1*/281.5*   Act Dist 25.9 mi  Grid2Grid 39.3 km
	Bearing 90.9*/271.4*   Act Dist 34.6 mi  Grid2Grid 50.8 km
	

	Stony Point Dr        EN46cw                   46* 55.5930N            91* 48.9160W
	Bearing 122.1*/302.4*   Act Dist 20.1 mi  Grid2Grid 31.5 km
	Bearing 103.4*/283.8*   Act Dist 27.0 mi  Grid2Grid 39.2 km
	

	Flood Bay           EN47ea                    47* 2.3800N              91* 38.5300W
	Bearing 154.6*/334.7*   Act Dist 20.5 mi  Grid2Grid 30.6 km
	Bearing 128.0*/308.3*   Act Dist 22.9 mi  Grid2Grid 31.4 km
	

	~1mi E Split Rock Lt    EN47hf                    
47* 12.5880N           91* 21.4480W
	Bearing 188.8*/8.8*   Act Dist 30.7 mi  Grid2Grid 51.3 km
	Bearing 170.1*/350.1*   Act Dist 26.3 mi  Grid2Grid 42.2.4 km
	

	Palisade Head      EN47jh                     47* 19.1740N               91* 12.9430W
	Bearing 196.8*/16.6*   Act Dist 39.6 mi  Grid2Grid 63.1 km
	Bearing 183.7*/3.7*   Act Dist 33.6 mi  Grid2Grid 51.3 km
	

	Crystal Creek      EN47ji    ALTERNATE
47* 20.98N               to

91* 11.W  Palisade Hd
	Bearing 198.0*/17.8*   Act Dist 42.0 mi  Grid2Grid 67.6 km
	Bearing 186.0*/6.0*   Act Dist 35.8 mi  Grid2Grid 55.9 km
	

	Caribou River/Falls

EN4ll        UNKNOWN
~47* 28.0N   Need this

~91* 2.0W       location
	Bearing 202.7*/22.4*   Act Dist 52.0 mi  Grid2Grid 84.9 km
	Bearing 193.9*/13.8*   Act Dist 45.0 mi  Grid2Grid 72.0 km
	

	Onion River     QUES-

EN47oo     TIONABLE
47* 36.59N     trees may
90* 45.87W   block view
	Bearing 209.6*/29.1*   Act Dist 66.5 mi  Grid2Grid 105.5 km
	Bearing 203.8*/23.4*   Act Dist 58.4 mi  Grid2Grid 91.6 km
	

	Cascade River 

EN47rs     UNKNOWN
47* 42.11N   Need this

90* 32.39W     location
	Bearing 212.0*/31.3*   Act Dist 82.2 mi  Grid2Grid 131.0 km
	Bearing 207.6*/27.1*   Act Dist 73.9 mi  Grid2Grid 116.6 km
	

	Pincushion Mt. Look

EN47uq                 600’

47* 46.24N      ABOVE

90* 19.0W          LAKE
	Bearing 218.2*/37.4*   Act Dist 87.4 mi  Grid2Grid 142.0 km
	Bearing 214.8*/34.1*   Act Dist 78.4 mi  Grid2Grid 126.9 km
	

	Croftville

EN47us   ALTERNATE

47* 45.9N                 to

90* 16.5W Grand Mara  
	Bearing 219.4*/38.6*

Act Dist 88.3 mi

Grid2Grid 142.0 km
	Bearing 216.2*/35.5*

Act Dist 79.2 mi

Grid2Grid 126.9 km
	

	
	
	
	

	Hovland

EN57au              

47* 50.3N     

89* 58.3W  
	Bearing 224.0*/42.9*

Act Dist 101.5 mi

Grid2Grid 165.4 km
	Bearing 221.6*/40.7*

Act Dist 92.1 mi

Grid2Grid 150.0 km
	


NOTES:  

1)  ITALICS indicate an unproven location.  

2)  SHADING indicates not a 10 mi move from one or both adjacent sites.
SOURCES:
Appendix C:

Trans-Superior Locations, Bearings, and Distances

Compiled By WA2VOI

	                                TO


FROM 
	Mt. Brockway         EN67al                     47* 27.8560N           87* 58.1540W
	Great Sand Bay EN57vk                   
47* 26.770N            
88* 13.0083W
	East of Cat Harbor

EN57vk

47* 27.363N

88* 11.227W
	Eagle River         EN57uj                     47* 25.0N                  88* 17.755W
	Five Mile Pt        EN57tj                      47* 23.544N              88* 22.303W    
	~1.5 mi W Five Mi Pt   EN57tj                      47* 22.787N             88* 23.897W
	McLain St Park   EN57qf                      47* 13.905N             88* 37.389W

	Thompson Hill Rstp                EN36vr                    
46* 43.8350N                 92* 12.2410W
	Bearing 74.2*/257.3*   Act Dist 206.1 mi  Grid2Grid 333.2 km
	Bearing 73.8*/254.7*   Act Dist 194.5 mi  Grid2Grid 313.0 km
	Bearing 73.7*/256.7*

Act Dist 196.0 mi

Grid2Grid 313.8 km
	Bearing 74.2*/257.0*   Act Dist 190.4 mi  Grid2Grid 306.6 km
	Bearing 74.4*/25.3*   Act Dist 186.6 mi  Grid2Grid 300.5 km
	Bearing 74.6*/257.4*

Act Dist 185.2 mi

Grid2Grid 300.5 km
	Bearing 77.1*/259.8*

Act Dist 172.8 mi

Grid2Grid 278.2 km

	Kitchi Gammi Pk     EN46au                    46* 50.6730N            91* 59.4700W
	Bearing 75.8*/258.6*   Act Dist 194.3 mi  Grid2Grid 311.1 km
	Bearing 75.5*/258.2*   Act Dist 182.7 mi  Grid2Grid 291.7 km
	Bearing 75.4*/258.1*

Act Dist 184.2 mi

Grid2Grid 291.7 km
	Bearing 75.9*/258.6*   
Act Dist 178.6 mi  Grid2Grid 284.6 km
	Bearing 75.2*/258.8*   Act Dist 174.8 mi  Grid2Grid 278.5 km
	Bearing 76.4*/259.0*

Act Dist 173.4 mi

Grid2Grid 278.5 km
	Bearing 79.2*/261.7*

Act Dist 161.3 mi

Grid2Grid 256.7 km

	Stony Point Dr        EN46cw                   46* 55.5930N            91* 48.9160W
	Bearing 77.0*/259.8*   Act Dist 184.8 mi  Grid2Grid 296.6 km
	Bearing 76.7*/259.4*   Act Dist 173.2 mi  Grid2Grid 277.2 km
	Bearing 76.6*/259.3*

Act Dist 174.7 mi

Grid2Grid 277.2 km
	Bearing 77.2*/259.8*   Act Dist 169.2 mi  Grid2Grid 270.2 km
	Bearing 77.5*/256.0*   Act Dist 165.4 mi  Grid2Grid 264.0 km
	Bearing 77.8*/260.3*

Act Dist 164.0 mi

Grid2Grid 264.0 km
	Bearing 80.9*/263.2*

Act Dist 152.1 mi

Grid2Grid 242.6 km

	Flood Bay           EN47ea                    47* 2.3800N              91* 38.5300W
	Bearing 79.0*/261.7*   Act Dist 175.2 mi  Grid2Grid 282.2 km
	Bearing 78.9*/261.4*   Act Dist 163.6 mi  Grid2Grid 262.8 km
	Bearing 78.7*/261.2*

Act Dist 165.0 mi

Grid2Grid 262.8 km
	Bearing 79.4*/261.8*   Act Dist 159.6 mi  Grid2Grid 255.9 km
	Bearing 79.8*/262.2*   Act Dist 155.8 mi  Grid2Grid 249.7 km
	Bearing 80.1*/262.4*

Act Dist 154.5 mi

Grid2Grid 249.7 km
	Bearing 83.6*/265.8*

Act Dist 149.2 mi

Grid2Grid 228.8 km

	~1mi E Split Rock Lt    EN47hf                    
47* 12.5880N           91* 21.4480W
	Bearing 82.5*/264.9*   Act Dist 160.1 mi  Grid2Grid 259.6 km
	Bearing 82.5*/264.8*   Act Dist 148.4 mi  Grid2Grid 240.4 km
	Bearing 82.3*/264.7*

Act Dist 149.9 mi

Grid2Grid 240.4 km
	Bearing 83.2*/265.4*   Act Dist 144.5 mi  Grid2Grid 233.9 km
	Bearing 83.8*/266.0*   Act Dist 140.9 mi  Grid2Grid 227.6 km
	Bearing 84.1*/266.3*

Act Dist 139.6 mi

Grid2Grid 227.6 km
	Bearing 88.3*/270.3*

Act Dist 128.7 mi

Grid2Grid 208.2

	Palisade Head      EN47jh                     47* 19.1740N               91* 12.9430W
	Bearing 85.0*/267.4*   Act Dist 152.6 mi  Grid2Grid 246.0 km
	Bearing 85.3*/267.6*   Act Dist 141.0 mi  Grid2Grid 227.0 km
	Bearing 85.1*/267.3*

Act Dist 142.4 mi

Grid2Grid 227.0 km
	Bearing 86.1*/268.3*   Act Dist 137.2 mi  Grid2Grid 220.5 km
	Bearing 86.8*/268.9*   Act Dist 133.6 mi  Grid2Grid 214.3km
	Bearing 87.2*/269.2*

Act Dist 132.3 mi

Grid2Grid 214.3 km
	Bearing 91.9*/273.8*

Act Dist 122.0 mi

Grid2Grid 195.7 km

	Crystal Creek      EN47ji    ALTERNATE
47* 20.98N               to

91* 11.W  Palisade Hd
	Bearing 85.8*/268.2*   Act Dist 150.9 mi  Grid2Grid 245.6 km
	Bearing 86.2*/268.4*   Act Dist 139.3 mi  Grid2Grid 226.7 km
	Bearing 85.9*/268.1*   Act Dist 140.7 mi  Grid2Grid 226.7 km
	Bearing 87.0*/269.1*   Act Dist 135.5 mi  Grid2Grid 220.3 km
	Bearing 87.7*/269.8*   Act Dist 132.0 mi  Grid2Grid 214.0 km
	Bearing 88.1*/270.1*

Act Dist 130.7 mi

Grid2Grid 214.0 km
	Bearing 92.9*/274.8*

Act Dist 120.6 mi

Grid2Grid 195.9 km

	Caribou River/Falls

EN4ll        UNKNOWN
~47* 28.0N   Need this

~91* 2.0W       location
	Bearing 88.9*/271.2*   Act Dist 143.5 mi  Grid2Grid 232.4 km
	Bearing 89.6*/271.7*   Act Dist 132.0 mi  Grid2Grid 213.7 km
	Bearing 89.3*/271.4*   Act Dist 133.3 mi  Grid2Grid 213.7 km
	Bearing 90.5*/272.6*   Act Dist 128.3 mi  Grid2Grid 207.6 km
	Bearing 91.4*/273.3*   Act Dist 124.9 mi  Grid2Grid 201.4 km
	Bearing 91.8*/273.8*

Act Dist 123.7 mi

Grid2Grid 201.4 km
	Bearing 97.3*/279.0*

Act Dist 114.3 mi

Grid2Grid 184.7 km

	Onion River     QUES-

EN47oo     TIONABLE
47* 36.59N     trees may
90* 45.87W   block view
	Bearing 93.4*/275.4*   Act Dist 131.2 mi  Grid2Grid 213.7 km
	Bearing 94.5*/276.4*   Act Dist 119.7 mi  Grid2Grid 195.4 km
	Bearing 94.1*/276.0*   Act Dist 121.0 mi  Grid2Grid 195.4 km
	Bearing 95.7*/277.5*   Act Dist 116.3 mi  Grid2Grid 189.8 km
	Bearing 96.8*/278.5*   Act Dist 113.0 mi  Grid2Grid 183.5 km
	Bearing 97.3*/279.0*

Act Dist 111.9 mi

Grid2Grid 183.5 km
	Bearing 103.8*/285.4*

Act Dist 103.7 mi

Grid2Grid 168.7 km

	Cascade River 

EN47rs     UNKNOWN
47* 42.11N   Need this

90* 32.39W     location
	Bearing 99.5*/281.4*   Act Dist 122.1 mi  Grid2Grid 196.9 km
	Bearing 101.3*/283.0*   Act Dist 111.0 mi  Grid2Grid 179.3 km
	Bearing 100.8*/282.6*   Act Dist 112.2 mi  Grid2Grid 179.3 km
	Bearing 102.8*/284.5*   Act Dist 107.9 mi  Grid2Grid 174.3 km
	Bearing 104.2*/285.8*   Act Dist 104.9 mi  Grid2Grid 168.2 km
	Bearing 104.8*/286.4*

Act Dist 103.9 mi

Grid2Grid 168.2 km
	Bearing 112.4*/293.8*

Act Dist 97.5 mi

Grid2Grid 156.5 km

	Pincushion Mt. Look

EN47uq                 600’

47* 46.24N      ABOVE

90* 19.0W          LAKE
	Bearing 100.1*/281.8*   Act Dist 111.7 mi  Grid2Grid 178.3 km
	Bearing 102.1*/283.7*   Act Dist 100.6 mi  Grid2Grid 161.0 km
	Bearing 101.5*/283.1*   Act Dist 101.8.0 mi  Grid2Grid 161.0 km
	Bearing 103.8*/285.3*   Act Dist 97.5 mi  Grid2Grid 156.1 km
	Bearing 105.3*/286.8*   Act Dist 94.6 mi  Grid2Grid 150.1 km
	Bearing 106.0*/287.5*

Act Dist 93.7 mi

Grid2Grid 150.1 km
	Bearing 114.5*/295.8*

Act Dist 87.6 mi

Grid2Grid 139.3 km

	Croftville

EN47us   ALTERNATE

47* 45.9N                 to

90* 16.5W Grand Mara  
	Bearing 100.1*/281.8*

Act Dist 109.7 mi

Grid2Grid 178.3 km
	Bearing 102.1*/283.7*

Act Dist 98.7 mi

Grid2Grid 161.0 km
	Bearing 101.6*/283.1*

Act Dist 99.8 mi

Grid2Grid 161.0 km
	Bearing 103.8*/285.3*

Act Dist 95.6 mi

Grid2Grid 156.1 km
	Bearing 105.4*/286.8*

Act Dist 92.6 mi

Grid2Grid 150.1 km
	Bearing 106.2*/287.6*

Act Dist 91.7 mi

Grid2Grid 150.1 km
	Bearing 114.9*/296.1*

Act Dist 85.7 mi

Grid2Grid 139.3 km

	
	
	
	
	
	
	
	

	Hovland

EN57au              

47* 50.3N     

89* 58.3W  
	Bearing 104.7*/286.2*

Act Dist 97.0 mi

Grid2Grid 155.9 km
	Bearing 107.6*/288.9*

Act Dist 86.3 mi

Grid2Grid 139.4 km
	Bearing 106.9*/288.2*

Act Dist 87.4 mi

Grid2Grid 139.4 km
	Bearing 109.8*/291.0*

Act Dist 83.5 mi

Grid2Grid 135.2 km
	Bearing 111.8*/293.0*

Act Dist 80.8 mi

Grid2Grid 129.5 km
	Bearing 112.7*/293.9*

Act Dist 80.0 mi

Grid2Grid 129.5 km
	Bearing 123.1*/304.1*

Act Dist 75.7 mi

Grid2Grid 122.1 km

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	K2YAZ

EN74av


	Bearing 150*/332*

Act Dist 201 mi

Grid2Grid 326 km
	FROM HOVLAND,MN

Bearing 135*/318*

Act Dist 279 mi

Grid2Grid 450 km
	
	
	
	
	

	VE4MA

EN19kv


	Bearing 108*/295*

Act Dist 451 mi

Grid2Grid 725.9 km
	
	
	
	
	
	

	
	
	
	
	
	
	
	


NOTES:  

1)  ITALICS indicate an unproven location.  

2)  SHADING indicates not a 10 mi move from one or both adjacent sites.
SOURCES:

10GHz Cumulative Contest – Lake Superior      August 16-17 2003

WEATHER/SEA-STATE RECORD
Recorder ____________________


WA2VOI Rev A 6 Aug 2003

	LOCATION
	ELEV (FT)
	TIME
	AIR

TEMP
	% RH
	PRESS

(in Hg)
	WIND

DIRECT
	WIND

SPEED
	SEA-STATE

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


>>>>>>  INSTRUCTIONS ON BACK  <<<<<

WEATHER/SEA-STATE RECORD KEEPING

Indicate who is recording data

At least ONCE at EVERY location, RECORD the following data:

Location

Estimated elevation above lake

Time (Zulu)

Air Temp

Relative humidity

Barometric pressure, in inches of Hg

Wind direction (N, NE, E, etc.)

Wind speed (estimate from below, if necessary)

Sea-state (from below)

If at a location one (1) hour+, please RECORD DATA again !

BEAUFORT SCALE FOR USE ON LAND

      (Use for estimating wind speed)

MPH  DESCRIPTION
SPECIFICATIONS 

0-1   Calm


Calm; smoke rises vertically.

1-3
Light air

Direction of wind shown by





smoke drift, but not by wind





vanes.

4-7
Light Breeze
Wind felt on face; leaves





rustle; ordinary vanes moved





by wind.

8-12
Gentle Breeze
Leaves and small twigs in





constant motion; wind extends





light flag.

13-18
Moderate Breeze
Raises dust and loose paper;





small branches are moved.

19-24
Fresh Breeze
Small trees in leaf begin to





sway; crested wavelets form on





inland waters.

25-31
Strong Breeze
Large branches in motion;





whistling heard in telegraph





wires; umbrellas used with





difficulty.

SEA-STATE DESCRIPTORS                      (Do NOT use for est-

DESCRIPTION

CONDITION

       imating wind speed)

Calm


Like glass


0-1 mph

Swells

Undulating crests... no waves
0-3 mph

Ripples

Ripples, no crests

1-3 mph

Wavelets

Crests do not break

4-7 mph

Large wavelets
Crests begin to break, 




  some foam



8-12 mph

Waves


Frequent “white caps”




  foam



13-18 mph

Breaking waves
Many waves break


19-24 mph

Large waves

Most waves break; spray

25-31 mph







