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PREFACE 

This report contains data plots associated with the final report of work 

performed under a contract "Data Reduction Analysis--Differential LORAN-e for 

Buoy Position Checking" funded by the Telecommunications and Electronics Branch 

of the Canadian Coast Guard. The Scientific Authority for this contract was 

J.C. Rennie. 

Part of this work was funded by a strategic research grant from the Natural 

Sciences and Engineering Research Council of Canada, entitled "Marine Geodesy". 

The main report is available as Technical Report No. 99 of the Department 

of Surveying Engineering, University of New Brunswick. In order to place these 

data plots in context, the Executive Summary and six figures from the main 

report have been reproduced here to form an introduction. 
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INTRODUCTION 

A first experiment to evaluate the usefulness of differential LORAN-e 

for buoy position checking was held along the Nova Scotia south shore between 

August and September 1982, by the Telecommunications and Electronics Branch 

of the Canadian Coast Guard. The criterion for buoy position checking is 

that buoy movements as small as 15 metres should be detectable. Time 

difference (TD) measurements were made simultaneously at a monitor site, and 

at 23 remote sites occupied repeatedly by either van or helicopter. The 

remote sites consist of 10 van sites, 8 helicopter landing sites, and 5 actual 

buoys over which the helicopter hovered.. A total of 32,858 TD measurements 

were obtained. This report presents an analysis of this data. 

All the raw TD measurements, and the (remote-monitor) TD differences 

were statistically analysed and graphically plotted, and the results are 

contained in the appendices to this report. The repeatability of the 

differential TO measurements was determined by comparing the values for each 

visit to each site against the mean for all visits to that site. These TO 

repeatability results were converted to position determination repeatability 

results, using a simple conversion procedure developed in this report. 

Differential LORAN-e positioning repeatability (at the 95% confidence level) 

was found to be 

1) approximately 12 metres for the van sites (averaging 2 hours of TO 

observations per visit) 

2) approximately 14 metres for the helicopter landing sites (averaging 

7 minutes of data per visit). 

The helicopter buoy hovering results demonstrated that a better method of 

positioning the helicopter relative to the buoy must be found. The single 

pair of visits using a flypast technique showed promise and should be further 
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pursued. Questions about LORAN signal and receiver stability, effective 

range of the technique, and data recording and processing procedures remain 

to be answered before the technique will be a practical operational tool. 

Twelve specific recommendations for future tests are presented. 
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SOUTH SHORE - NOVA SCOTIA 

~ -,~ 

'· .. ...,_;. · .. · .. 

~ TEST SITES 

1. LOWER PROSPECT (GOVT WHARF) 6. MI:DWAY IIEAD 

2. PEGGY' s COVE 7. WESTERN HEAD (LIVERI'OOI,) 

3. BLANDFORD (I!AIIONE BAY) 8. PORT JOLI HARBOUR (GOV1' WHARF) 

4. BATTERY POINT 9. WESTERN HEAD (LOCKEPOR1') 

5. DUBLIN SHORE (GOVT WHARF) 10. INGOMAR CEMETERY 

Van Site Locations 

C.G.R.S. 
KETCII HARBOUR 

LORAN-C SHORE-BASED 
MONITOR 

lT1 



... 

j 

11. Devils Island Light (L) 

12. Sambro Island Light (L) 

13. Betty Island Light (L) 

14. Peggys Point Buoy (H) 

(L) Helicopter landing. 

HELICOPTER TEST SITES 

15. Horseshoe Ledge Duoy (H) 

16. Pearl Island Light (L) 

17.Mosi1er Island Light (L) 

lB. Coffin Island Light (L) 

(II) Helicopter Hovering 

1 9. \/hi te Point Rock Buoy 

C.G.R.S. 
KETCH HARBOUR 

LORAN-C SHORE-BASED 
MONITOR 

(H) 

20. Little Hope Island Light (L) 

21. Gull Rock Island Light (L) 

2;2. Jig Rock Buo~· (H) 

2 3. Budget Rock Buoy (H) 

Helicopter Site Locations 

(J'I 
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Calendar of Monitor Data 

AUGUST 1982 AOUT 

SEPTEMBRE 

SUN 01'-' MQN lUN fU(S "AR Wf 0 
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Calendar of Remote Site Data 

AUGUST 1982 AOOT 
SVN 01f.1 '"OP\1 lUN fUt S ... A.U Wf U . ..:t II fHUM~ Jf U f fU Vl N $1\f SA'JI 

1 2 3 4 5 6 7 
213 214 215 216 217 213 2 D 

8 9 10 11 12 13 14 
220 2' 222 22: 22 22 2~ 6 

15 16 17 18 19 ~0 21 
227 228 22 2: 2 2 2 233 

22 23 24 25 26 ~7 28 
234 235 23 2 2 2 9 240 

29 30 31 
241 242 243 

SEPTEMBER SEPTEMBRE 
SUN OIM MON LUN lUl S UAR W( 0 a.•E A THURS JE U .. AI \'[N SA r SA\t 

1 2 3 4 
244 245 246 247 

5 6 7 8 9 10 11 
248 · 249 250 251 25 D 25 254 

12 13 14 15 16 17 18 
255 256 257 258 259 260 261 

19 20 21 22 23 24 25 
262 263 2~ 2< 2~ 2( 2 8 

26 27 28 29 30 
269 270 271 272 2J 3 

OCTOBER OCTOBRE 
SUN OIM M()N LU ... TU£5 ,,AR Wf:O UI:M IHURS JIU fHI vtN ~AI ~ •• ,., 

1 2 
274 275 

3 4 5 6 7 8 9 
276 277 278 279 280 281 282 

10 11 12 13 14 15 16 
283 284 285 286 287 288 289 

17 18 19~ 20 21 22 23 
290 291 2~ ~ 293 294 295 296 

~~~7h 25 26 27 28 29 30 c.' 

VJo4 298 299 3oo 301 302 303 

~=Helicopter 
~ Data 
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APPENDIX V 

MONITOR STATION PLOTS 

The monitor site for this experiment was located at Ketch Harbour. 

Two Internav 404 receivers were operated at this site (serial numbers 1017 

and 2220). This appendix contains daily plots of the LORAN-e time difference 

(TD) measurements made at this site during the experiment. Two plots are 

included for each day: TDA (LORAN chain 5930 Caribou-Nantucket time 

difference), and TDB (LORAN chain 5930 Caribou-Cape Race time difference). 
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APPENDIX VI 

VAN SITE PLOTS 

For this experiment, the BIO calibration van, carrying an Internav 404 

LORAN-e receiver, occupied ten sites, each of which was visited up to four 

times. Plots of all data for each site are presented together in the 

following subsections of this appendix: 

VI.l Lower Prospect 

VI.2 Peggy's Cove 

VI.3 Blandford 

VI.4 Battery Point 

VI.S Dublin Shore 

VI.6 Medway Head 

VI.7 Western Head Liverpool 

VI.8 Port Joli 

VI.9 Western Head Lockport 

VI.lO Ingomar 

With each subsection, plots of the data from each visit are presented 

together. For each visit four plots are given: 

TDA raw data (LORAN chain 5930 Caribou-Nantucket time difference) 

TDB raw data (LORAN chain 5930 Caribou-Cape Race time difference) 

TDA differences (van site - monitor) 

TDB differences (van site- monitor). 
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APPENDIX VI.l 

LOWER PROSPECT 
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30230.00 

I-' 

30229.95 1'\J 
w 

30229.90 

30229. 85 ~-----------+------------~------------~----------__, 

30229.8018 19 20 
HOURS 

21 22 



TDA DIFFERENCE L. PROSPECT - MONITOR. DAY 236 
-16.85 _________ 1____ ~------

-16.90 ·-----------+----· 
I 

M -16. 95 
I 

---------------· ----~------- --------t 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

-17.00 
s/n 2220 

-· -·-·----~ 
I 

f--' 
N -----+"" 

-1 7. 05 1--- -+-+¥--¥~ J'\IJII ~lr tf Vlf~l I(~ iiiiU!J 'I .1\11 Jl Jl" I 1 11 I I 

- 1 7 • 1 0 f- ttf- '\j II! 11UL.tmf1 II I "f I II,, I II"' 'i ,., u 1--f--·'--------f---------------1 

s/n 1017 

-17. 15 ~~--~--~~--~--~~--~--~--~~--~--~~--~~ 
18 19 20 21 22 

HOURS 



TDB DIFFERENCE L. PROSPECT - MONITOR. DAY 236 
72. 80 r---- ·--··------

s/n 2220 

72. 75... --------+-----· 

M 7 2. 7 0 1--------- -+-- vv- ~-

72.65 ~-+---

I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 7 2 6 0 L--·----- _ I • I - --·------r----·~-~_.. _____ _ 

72. 55 -··--

72. 5018 19 20 

HOURS 
21 

..... 
(\.) 

U'l 

22 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA L. PROSPECT DATA FOR DAY 264 
13806. 00 .-----------~------------~------------~----------~ 

13805.95 ~-----------+-------------+------------~----------~ 

13805.90 

13805. 85 I 
0...• II • • '· 

I • ~ lkAI\ I .A •. I I ~ ... •~ A • I I~ 

13805.80 

13805. 75 ~-----------4-------------+-------------r----------~ 

13805. 7014 15 16 
HOURS 

17 18 



TDB La PROSPECT DATA FOR DAY 264 
30230a 10 .------------,-------------~------------~-------------

30230a 05 ~-----------+------------~------------~----------~ 

M 30230a00 
I 
c 
R 
0 
~ 30229a 95 I I " \fl\J.d .~ .ft J'.f\ J\A r I IS 
c 
0 
N 
D 
s 30229a90 

30229a 85 r-----------~~----------~r-------------r-----------~ 

30229a 8014 15 16 
HOURS 

17 18 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

-16. 85 I I I J/L __ QlEFFRE~CF I . PROS~ 

-16. 90 ~-----------r------------~----------~----------_j 

-16.95 

-17.00 

I 
-17 D 05 t 

-17. 10 

-17. 1 5 14 

I s/n 2220 

~ kn Jt ~-~ ))_! '11\"'"'~ ~ ,. ~l "· M~f\. A AAA M- . 

-

s/n 1017 

15 

I 

16 

HOURS 

...... 
rv 
00 

I ~ 

17 18 
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APPENDIX VI.2 

PEGGY'S COVE 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA PEGGYS COVE DATA FOR DAY 219 
13820a 95 ,------------,------------~------------~----------~ 

13820a 90 ~-----------+-------------r------------;-----------~ 

13820a85 

13820a 80 I 1n n n mnrJnann1 .m11n n 1111 1 1n 11 • A 
1-' 
w nnnnlllllll n 1-' 

13820a75 

13820a 70 ~-----------+-------------r------------~----------~ 

13820a 6518 19 20 
HOURS 

21 22 



M 
I c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDB PEGGYS COVE DATA FOR DAY 219 
30321. 70 .------------.------------~----------~------------~ 

30321. 65 r------------+-------------r------------,_----------~ 

30321.60 

30321. 55 I I ~I I rn~ m L 1111r\ wu u A ,r u v BAal 
I I IS 

30321.50 

30321. 45 ~----------~-------------+-------------r----------~ 

30321. 4018 19 20 
HOURS 

21 22 



TDA DIFFERENCE PEGGYS COVE - MONITOR. DAY 219 
-2. 00 r----

-2. 05 t----

I 
I s/n 2220 

M -2. 10 1-------r---~-­
I 
c 
R 
0 

1 

~ 
w 

~ - 2 • l S t s/n-~01-:;-- -------------+------------------------__,w 

8 t I I I . 

~ -2. 20 l- ~ -------·--+----------+ - J 

-2. 25 1--·---· 

-2. 3018 

I l I 

I I I I - _L~ .. L~~ _I 
19 20 21 22 

HOURS 



M 
I 
c 
R 
0 
s 
E c 
0 
N 
0 
s 

TDB DIFFERENCE PEGGYS COVE - MONITOR. DAY 219 
164.40 ·---------· 

164.35 
s/n 2220 

164.30 

164. 25 ~ 

164.20 

s/n 1017 

164. 15 

164. 1018 19 

---------4--------------------1~----

20 
HOURS 

21 

~ 
w 
~ 

22 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA PEGGYS COVE DATA FOR DAY 229 
13820. 95 .------------,-------------.------------~------------~ 

13820. 90 ~-----------+------------~------------4-----------~ 

13820.85 

1382o. 8o I I I I 

13820.75 

1 382 0. 70 ~----------+-----

13820. 6522 23 

Ill II l.a ill 

24 
HOURS 

II I I I I~ 

25 26 



TDB PEGGYS COVE DATA FOR DAY 229 
30321. 70 .-----------~------------~----------~------------~ 

30321. 65 r-----------~------------+-----------~------------~ 

M 30321. 60 
I c 
R 
0 
~ 30321. 55 r I 111 liilit 11 a I l .t ....... iiiiii¥U Atr u I I~ 
c 
0 
N 
D 
s 30321.50 

30321. 45 r------------+-------------r------------~----------~ 

30321. 4022 23 24 
HOURS 

25 26 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDA DIFFERENCE PEGGYS COVE - MONITOR. DAY 229 
-1. 90 ~ I 

-1. 95 ~----------t-----------~----------~----------~ 

-2.00 

f-' 
w -2.05 -..I 

I I s/n 2220 

-2. 10 

-2. 15 ~------------T~-----------r--~----4---4-----------~ 

s/n 1017 

-2. 2022 23 24 
HOURS 

25 26 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDB DIFFERENCE PEGGYS COVE - MONITOR. DAY 229 
164. 40 ~------------~------------~------------~----------~ 

164. 35 ~----------~-------------+------------~----------~ 
s/n 2220 

164.30 

164. 25 t 
f-' 
w 
co 

164.20 

164. 15 ~-----------+-------------+------------~----------~ 
s/n 1017 

164. 1022 23 24 
HOURS 

25 26 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDA PEGGYS COVE DATA FOR DAY 236 
13820. 95 ~----------~------------~------------~----------~ 

13820. 90 r------------+------------~-------------r----------~ 

13820.85 

...... 

13820.80 w 
1.0 

13820.75 

13820. 70 ~------------~------------r-------------~-----------~ 

13820. 6521 22 23 
HOURS 

24 25 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDB PEGGYS COVE DATA FOR DAY 236 
30321. 70 ~----------~~----------~~------------~----------~ 

30321. 65 r-----------~~----------~r-------------r-----------~ 

30321.60 

30321.55 I I YYAJ ,If I I~ 

30321.50 

30321. 45 ~----------~------------~~------------~----------~ 

30321. 4021 22 23 
HOURS 

24 25 



TDA DIFFERENCE PEGGYS COVE - MONITOR. DAY 236 
-1. 90 r- -r--

-1. 95 ~------------+-------------~------------4-----------~ 

M -2. 00 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

-2. 05 ---- ~ I-' 

s/n 2220 

-2. 10 ------·-- l't1 ~I 1 l I 't 

-2. 1 5 -· -:i+-·,ftr--~·rnlll:---,r-.--+---.---.--;--.---+----------l 

s/n 1017 

-2. 2021 22 23 
HOURS 

24 25 



M 
I c 
R 
0 
s 
E c 
0 
N 
D 
s 

TDB DIFFERENCE PEGGYS COVE - MONITOR. DAY 236 
164. 40 ~------------~------------~------------.------------. 

s/n 2220 

164.35 

164.30 

164.25 I n, 1~ I . I I 1~. ih I I I~ 

164.20 
r I 

s/n 1017 

164. 15 r-----------~------------~-------------4~----------~ 

164. 1°21 22 23 
HOURS 

24 25 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA PEGGYS COVE DATA FOR DAY 264 
13820a 95 ,------------,,-------------,-------------,-----------~ 

13820a 90 r-----------~------------~~----------~r-----------~ 

13820a85 

13820a 80 I . " I • 1\ ruJ\ 

13820a75 

13820a70 

13820a651 8 19 

\ I ... •• n I I 

20 
HOURS 

I I~ 

21 22 



TDB PEGGYS COVE DATA FOR DAY 264 
30321. 70 ~----------~------------~------------~------------. 

30321. 65 ~-----------+------------~------------~------------4 

M 30321.60 
I 
c 
R 

~ 30321. 55 I "' . . , Trt ~ I \jJV ' • - v I I It 
c 
0 
N 
D 
s 30321. 50 

30321. 45 r-----------~~----------~r-----------~r-----------~ 

30321. 4018 19 20 
HOURS 

21 22 



TDA DIFFERENCE PEGGYS COVE - MONITOR. DAY 264 
-1. 90 

-1.95 

M -2. 00 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

-2.05 

-2. 10 

----------1~--------~ 

------------ ------t 

I 

I 
I I 

---------~~----+------------+ 
' I 

i I 
I i 
I I 

---~----------------, 

J s/n 2220 

-2 • 1 5 1--J-lVli\.\ ~~IVII1Jif\~Yl' "W.lYl'-t \tM'#t--HmJ\\1 PdW'bf\~.-i\tf'f'rW-1-

I 

I s/n 1017 

l 
-2. 2018 19 20 

HOURS 

I 
I 

I 
I 

I I~ 
I I U1 

I I , I 
I I 

I 1 

I I 

I 

1 
i 
! 

21 22 



M 
I c 
R 
0 
s 
E c 
0 
N 
D 
s 

TDB DIFFERENCE PEGGYS COVE - MONITOR. 
164. 40 ----

164. 35 1-------

164.30 
t- s/n 2220 

164. 25 f~~~~A~f'I'J.hA~- -U~~-vr VIJY 

164.20 
~ I 

s/n 1017 

164. 15 ~-----------+----

164. 1018 19 20 
HOURS 

~ 

21 

DAY 264 

1-' 

""' (jl 

22 
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APPENDIX VI.3 

BLANDFORD 



M 
I c 
R 
0 s 
E 
c 
0 
N 
0 
s 

TDA BLANDFORD DATA FOR DAY 221 
13826a 60 ,-----------~------------~------------~----------~ 

13826a 55 ~----------~------------+------------4------------~ 

13826a50 

13826. 45 I I J \ ~ I I I I~ 

13826.40 

13826a 35 ~-----------+----~----~~~~----r---~----------~ 

13826.3016 17 18 
HOURS 

19 20 



M 
I 
c 
R 
0 s 
E c 
0 
N 
D s 

TDB BLANDFORD DATA FOR DAY 221 
30418. 90 ~----------~------------~-------------~----------~ 

30418. 85 r------------r------------+-----------~------------~ 

30418.80 

I-' 
30418.75 ~ 

1.0 

30418. 70 

30418. 65 I •,p• \1 I 1111\f ~lm' '"'\ al In I I 

30418. 6016 17 18 
HOURS 

19 20 



3.65 

3.60 

M 3. 55 
I 
c 
R 
0 
s 
E 
c 
0 
N 

3.50 

TDA DIFFERENCE BLANDFORD - MONITOR. DAY 221 
·--------~--- -,-- ·-r-----

---·-------------- --+--·--------·--------+-------
j s/n 2220 

I 

t-' 
U"l 

I I IVV+-1\ .1 1 1\ -b.--!1-r II P11t .II 11 1 ""I l 0 

0 
s 3. 45 1----

_______ j ~ 

I 

3.40 

3. 3 5 16 

--·--·-------~/n 1017 ---+-
1 . ! 

I I _L_ I ___ I __ I _I L~_l_ _l_ l l__ L _I 
17 18 19 20 

HOURS 



TDB - MONITOR. DAY 221 
261.50 -- I l fl II \ 

s/n 2220 

261. 45 -+------

M 261. 40 
I 

____ , ______ ,_t_ ---------t ! 

c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

261 35 ' ·lrv \1. , IJ!fl IV---'~"ft,~R ~~~b~~-~~ l • , vi ·u ru 1 1 ,. 111 ~ , .N 1 am HJI 1, 11 I 
I I I . I , , I 

1 I 
i s/n 1017 I 

261. 30 r----· ----+------------r 
I 
I 
I 

I 

-------il~ 

! I 

-----~-~-----------J--------+-----_j 261. 25 t----

261. 2016 17 18 

HOURS 
19 20 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA BLANDFORD DATA FOR DAY 230 
13826a 60 ,-----------~~----------~------------~~----------~ 

13826a 55 r------------+------------~------------,_----------~ 

13826a50 

13826a 45 I I II I I 1\N \ .!b I I~ 

13826a 40 

13826a 35 ~----------~~----------~~----------~~----------~ 

13826a 3013 14 15 
HOURS 

16 17 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB BLANDFORD DATA FOR DAY 230 
30418a 90 r-----------~~----------~~-----------~~----------~ 

30418a85 

30418a80 

30418a75 I , \ I II I I~ 

30418a70 

30418a 65 r-----------~------------~------------~----------·--~ 

30418a 6o13 14 15 
HOURS 

16 17 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDA DIFFERENCE BLANDFORD - MONITOR. DAY 230 
3. 75 ~----------~------------~----------~~----------~ 

3. 70 ~----------~----------~~----------~--~------~ 

3.65 

I 

I 
If-' 

3.60 !U'I 

"" 

1- \ s/n 2220 

3.55 

3. 50 ' ·r I I. I I I v n ~ I ' . I I 

s/n 1017 

3. 4513 14 15 
HOURS 

16 17 



M 
I c 
R 
0 
s 
E c 
0 
N 
D 
s 

TDB DIFFERENCE BLANDFORO - MONITOR. DAY 230 
261. 50.-----------~------------~~--------~~----------~ 

s/n 2220 

261.45 
I 

) 
~ 

261.40 

261. 35 I I ' 
Ill I 1 )~ r v vv1 .. I A I I I~ 

261.30 
I ! 

s/n 1017 

261. 25 ~-----------r------------+-----------~------------~ 

261. 2013 

I 
I I I I l l ! I l l 

14 15 
1-1n1 IR~ 

16 17 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA BLANDFORD DATA FOR DAY 237 
13826. 60 ~-----------~----------~~----------~------------~ 

13826. 55~----------~------------~------------~------------~ 

13826.50 

f-' 

13826.45 Ul 
0\ 

13826.40 

13826. 35 r-----------~r---~------~~----------~r-----------~ 

13826. 3013 14 15 
HOURS 

16 17 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB BLANDFORD DATA FOR DAY 237 
30418. 90 .-----------~------------~------------~----------~ 

30418. 85 r------------+------------~-------------,_----------~ 

30418.80 

30418.75 I ,M.A,~.~ I I~ 

30418.70 

30418. 65 r------------+------------~------------~----------~ 

30418.6013 14 15 
HOURS 

16 17 



3.75 

3.70 

M 3.65 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

3.60 

3.55 

3.50 

TDA DIFFERENCE BLANDFORD - MONITOR. DAY 237 
---··---------1-------··--------T-----------~------- I 

---··-----·-------J~------------ 1 ---·---l- I 1 t I 

i 
I I I -------·--------+-----· --· -,--··--------- ------~ 

---------··--·--·-~--L ----------~ . I - :~ 
! I I' ! I , I I . 

J s/n 2220 i I . 
i I ! 

! ----l 
i 
I 

3. 4 5 13 14 15 

HOURS 
16 17 



TDB DIFFERENCE BLANDFORD - MONITOR. DAY 237 
261.50 -T 

s/n 2220 

261. 45 ~--/h-----------1----, ---rr-fW-.J'L.f¥'~,R~IJ... --.l\f..L-----·+-------_____j 

M 261. 40 ---------­
I c 
R 
0 
s 
E c 
0 
N 
0 
s 

I .... 
261.35 Ill 1 .A P. 1 -II 111 nnl I Jl 11 Ill ,---,-- , _ A -rl-2~1'.1' ,A A 1-J.....\ ~ 

261. 30 1------

261.25 

261.2013 

I 

I s/n 1017 --r----- ----

14 

- -

15 
HOURS 

' 

16 17 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA BLANDFORD DATA FOR DAY 265 
13826a 60 ,-----------~~------------~------------~----------~ 

13826a 55 r------------+-------------+------------~----------~ 

13826a50 

1 3826a 45 f-- I-' 
(jl 
0 

13826a40 

13826a 35 ~----------~r-------------r-------------r-------------

13826a 301 4 15 16 
HOURS 

17 18 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB BLANDFORD DATA FOR DAY 265 
30418 .. 90 ~----------~------------~------------~----------~ 

30418. 85 ~-----------+-------------+-------------r----------~ 

30418.80 

I-' 

30418.75 "' I-' 

30418 .. 70 

30418. 65 r------------+------------~------------~----------~ 

30418.6014 15 16 
HOURS 

17 18 



TDA DIFFERENCE BLANDFORD - MONITOR. DAY 265 
3.75 -------· 

3. 70 ----+------ -+---------+-----

M 3. 65 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

3.60 

3.55 

3. 4 5 14 

---------------~-- ------- ------~------·-- -+-- ---

1 
I 

I I 
I I ---------------t--- +' I _j~-' - .. ------·-- ----------- I 0) ·- N 

I I i 

-----+------------f +--
1 s/n 2220 

s/n 1017 

15 16 

HOURS 
17 18 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB DIFFERENCE BLANDFORD - MONITOR. DAY 265 
261.50 --------

261. 45 1----· 

s/n 2220 
I l 

261.40 

261.35 l 1 s/n 1017 

261.30 ------- --+-------
I 

I 
261. 25 L_ _______ --·-·--

261. 2014 15 

I~ 

-~---------i--- I~ 

16 
HOURS 

17 18 



164 

APPENDIX VI.4 

BATTERY POINT 



M 
I 
c 
R 
0 
s 
E c 
0 
N 
D s 

TDA BATTERY PT. DATA FOR DAY 221 
13752. 40 .------------.------------~------------~----------~ 

13752. 35 ~-----------+------------~------------~-----------~ 

13752.30 

13752. 25 I I I an IIIU IIUIII Wll I I~ 

13752.20 

13752. 15 r------------+------------~------------~----------~ 

13752. 1°20 21 22 
HOURS 

23 24 



M 
I 
c 
R 
0 s 
E c 
0 
N 
D 
s 

TDB BATTERY PT. DATA FOR DAY 221 
30473. 40 r------------.------------~------------~----------~ 

30473. 35 r-----------~------------+-----------~------------~ 

30473.30 

1--' 

30473.25 0"'1 
0"'1 

30473.20 

30473. 15 ~-----------+-------------r------------~------------J 

30473. 1020 21 22 
HOURS 

23 24 



M 
I c 
R 
0 
s 
E c 
0 
N 
0 s 

TDA DIFFERENCE 
-7o. 55 f--··-----T 

I 

BATTERY PT. - MONITOR. DAY 221 

1s/n 2220 l 
• 

-70. 60 I ---r I 
I 

I 

-70.65 

-70.70 

-70.75 

-70. 80 1----

-70. 8 520 

I 
-~ 

l ·r . I 
s/n 1017 i 

·---1-. -------- i - + ~ ~ 
. I . ~ _J ____ , ___ j_ I I 
' I I 
l I I 
i l I 
I i I 

·--~1 I I I 

I 
: 

21 

I I I I I ! I 

22 
HOURS 

23 24 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB DIFFERENCE BATTERY PT. - MONITOR. DAY 221 
316. 10 .-----------~------------~------------~------------. 

316. 05 ~-----------+-------------+----------~~----------~ 
s/n 2220 

316.00 

I 1-' 

315.95 0'\ 
(X) 

315.90 

3 1 5. 8 5 I I"' I \' !!IIIII II I II I I I 

s/n 1017 

315.8020 21 22 
HOURS 

23 24 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA BATTERY PT. DATA FOR DAY 230 
13752. 40 ~----------~------------~------------~----------~ 

13752.35 

13752.30 

f-' 

13752.25 <J'I 
\D 

13752.20 

13752. 15 ~------------~----------~~------------r-----------~ 

13752 .. 1018 19 20 
HOURS 

21 22 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB BATTERY PTa DATA FOR DAY 230 
13752a 40 ~----------~------------~------------~----------~ 

13752a 35 r-------------+------------~------------4-----------~ 

13752a30 

1m I I' ' I I h "" Ill Oil I 

1--' 

13752a25 -..J 
0 

13752a20 

13752a 15 ~----------~~----------~~----------~~-----------4 

13752a 1018 19 20 
HOURS 

21 22 



TDA DIFFERENCE BATTERY PT. - MONITOR. DAY 230 
-70. 55 ~----------~------------~----------~------------~ 

s/n 2220 

-70. 60 I ~~J~', FIYIIPVI.rl'\1 H'\11 "l iiliitl'IHVII tl 'I 'AI J ' I I 

M -70. 65 L I s/n 1017 t c R 
I 1:::; I 

I~ I 

0 
s -70.70 

I 
I I I 

E 

I 

I I I 

c 

I 

0 
N 

I D 
-70.75 s 

-70. 80 ~ I I I I 

~ I I I I I I I I I I I I I I I I 
-70. 8518 19 20 21 22 

HOURS 



TDB DIFFERENCE BATTERY PT. - MONITOR. DAY 230 
316. 10 .-----------~------------~------------~----------~ 

I s/n 2220 

316. 05 ~----------~------~----4-----------~~----------~ 

M 316.00 
I 
c 

I 
I 

-rv ~v R I 
I 

0 
l I 

I 
I 

I~ s E 315.95 
! 
I I 

-..J 
IV 

I 
c 
0 J .. n~ .• fi 
N 

i 

0 
! 

s 315.90 

I 
! 
I 
! 

I 
! 

s/n 1017 

315. 85 r-----------~------------~----------~~----------~ 

315. 8018 19 20 
HOURS 

21 22 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA BATTERY PT.. DATA FOR DAY 237 
13752 .. 40 ~----------~------------~------------~----------~ 

13752 .. 35 rl ------------~------------~------------~------------~ 

13752 .. 30 

13752 .. 25 I u v \ ll \ I I-' 
-....] 

II w 

13752 .. 20 

13752 .. 15 ~----------~~------------r-------------~----------~ 

13752 .. 1017 18 19 

HOURS 
20 21 



TDB BATTERY PT. DATA FOR DAY 237 
30473. 40 .-----------~------------~-------------~----------~ 

30473. 35 ~-----------+-------------r------------~----------~ 

M 30473.30 
I 
c 
R 
0 

I I I ill I I IIIII I I I~ ~ 30473. 25 [ I 

c 
0 
N 
D 
s 30473.20 

30473. 15 ~-----------+-------------r------------~----------~ 

30473. 1017 18 19 

HOURS 
20 21 



TDA DIFFERENCE BATTERY PT. - MONITOR. DAY 265 
-70. 55 .-----------~------------~------------~------------. 

-70. 60 r------------4-------------+------------~----------~ 

s/n 2220 
I 

M -70.65 
I 
c 
R 
0 
s 1-

E -70.70 "-
s/n 1017 

-
I ...... 

-..J 

~~ 

c 
0 -
N -

I 

I I 
l 
I 

0 
s -70.75 

-70. 80 ~----------~------------4-----------~------------~ 

-70. 8519 20 21 22 23 

HOURS 



M 
I c 
R 
0 
s 
E c 
0 
N 
0 
s 

TDB DIFFERENCE BATTERY PT. - MONITOR. DAY 237 
316. 10 ~----------~------------~------------~----------~ 

316. 05 ~-----------r------------+-----------~------------~ 

s/n 2220 
r I 

316.00 

315.95r 
--rr ' r I I I ~~ I 

315.90 

315. 85 ~-----------+------------~------------~----------~ 
s/n 1017 

315. 8017 18 19 
HOURS 

20 21 



M 
I 
c 
R 
0 s 
E c 
0 
N 
D 
s 

TDA BATTERY PT. DATA FOR DAY 265 
13752. 40 .-----------~------------~------------~----------~ 

13752. 35 r------------r------------+-----------~------------~ 

13752.30 

I-' 

13752.25 -..,J 
-..,J 

13752.20 

13752. 15 ~-----------~-------------+------------~----------~ 

13752. 1019 20 21 
HOURS 

22 23 



M 
I 
c 
R 
0 s 
E c 
0 
N 
D s 

TDB BATTERY PT. DATA FOR DAY 265 
30473. 40 ~----------~------------~----------~------------~ 

30473.35 v 

30473.30 

1-' 

30473.25 -...] 

ro 

30473.20 

30473. 15 L------------+-------------+------------~----------~ 

30473. 1019 20 21 
HOURS 

22 23 



TDA DIFFERENCE BATTERY PT. - MONITOR. DAY 237 
-70.45 

-70.50 . -t----
M -70. 55 r-·---·-·_j___ ·-j-

1 

-------+----------l 
t I s/n 2220 

R 
0 s 
E c 
0 
N 
0 s 

-7 0 • 6 0 1----..U....-~' · \ A ,urf.:L-+IHN-\flT. I ~ 111 A-n-+-++A·-H~lf.i-\lr-

-70. 65 I '" .JUUII'IV u' 1-111-+-" q I ., ", "1. llllo,IP\A' uu,r 

-70. 70 1- --
s/n 1017 l·---· 

L___L I__ L I 

--
f-' 
...) 

IJ1 

-70. 7 5 17 18 19 20 21 
HOURS 



TDB DIFFERENCE BATTERY PT. - MONITOR. DAY 265 
316. 10 r------------.------------~----------~~----------~ 

316. 05 ~----------~------------+-----------~------------~ 

M 316. 00 r------------+------------~------------~----------~ 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

s/n 2220 

315. 95 I ~ 0 

31 5. 90 I I . • ' !tA\J\pl IHIVvt'/VI, I I Ill I I 

s/n 1017 

315. 85 ~-----------+------------4-----------~~----------~ 

315. 8019 20 21 
HOURS 

22 23 
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APPENDIX VI.5 

DUBLIN SHORE 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA DUBLIN SHR. DATA FOR DAY 223 
13704. 60 ~----------~------------~------------~------------. 

13704. 55 r------------+-------------r------------~----------~ 

13704. 50 --

13704. 45 I I, I I 1111111111 I \nJ \1 \ I I I§ 

13704.40 

13704. 35 ~-----------+------------~--------------r----------~ 

13704. 3019 20 21 

HOURS 
22 23 



M 
I c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB DUBLIN SHR. DATA FOR DAY 223 
30489. 95 ~----------~------------~--------------~----------~ 

30489. 90 r------------+------------~------------4-----------~ 

30489.85 

30489. 8o I I ""f' \1 
ll Ill I I§ 

30489.75 

30489. 70 ~------------r-------------r-------------r-----------~ 

30489.6519 20 21 

HOURS 
22 23 



TDA DIFFERENCE DUBLIN SHR. - MONITOR. DAY 223 
- 1 1 8. 35 r--- -----,--- -------------

-118.40 

M - 1 1 8. 4 5 r---------+--­
s/n 1017 I 

c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

-118.50 t- --·· --+ ~ 

-1 1 8. 55 1------ T 

I 

I 
I 

- 1 1 8. 60 I -----+----- -t -~---------l 
l 

-118. 6 5 19 

I I i I 
I I u _ _L_ ___ l_ L - _L _L I __ L__ ___ L I I I I 

20 21 

HOURS 
22 23 



TDB DIFFERENCE DUBLIN SHR. - MONITOR. DAY 223 
332. 65 r------------~-------------~--------------~------------. 

s/n 2220 

332. 60 1--- I u ~··IV1111\~1111rl .II IIF\ I I I. n nl't p Jl I![ I 

M 332.55 
I 
c 
R 
0 . 
~ 332. 50~ u ... It- I 

1-' 
(X) 
lJ1 

c 
0 
N 
0 
s 332. 45 --

s/n 1017 

332.40 

332. 351 g 20 21 
HOURS 

22 23 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D s 

TDA DUBLIN SHRa DATA FOR DAY 230 
13704. 60 ~----------~------------~------------~----------~ 

13704. 55 r------------+--------~~-r~~~~----;-----------~ 

13704.50 

I-' 

13704.45 00 
(j'l 

13704.40 

13704. 35 ~-----------4------------~------------~----------~ 

13704. 3023 24 25 
HOURS 

26 27 



M 
I c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB DUBLIN SHRa DATA FOR DAY 230 
30489a 95 ,-----------~------------~------------~----------~ 

30489. 90 ~-----------+------------~------------~----------~ 

30489.85 

I-' 

30489.80 (X) 
~ 

30489a75 

30489. 70 ~------------+-------------r------------~----------~ 

30489. 6523 24 25 
HOURS 

26 27 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA DIFFERENCE DUBLIN SH 
-118a 35 ' 0 

-118a 40 

I 

-118a 45 

-118a 50 

-118a:J5 

-118a 60 

-118a 6523 

s/n 1017 

24 25 

HOURS 

DAY 230 

I-' 
CD 
CD 

26 27 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDB 0 I FFERENCE DUBLIN SHRa - MONITOR a DAY 230 
332a 65 ~----------~~------------~----------~~-----------, 

s/n 2220 

332.60 . . 

332.55 

332.50 

332. 45 

~ s/n 1017 

332.40 

332. 35 ~~--~--~--~~~~--~--~--~~--~--~--~--~~--~ 
23 24 25 

HOURS 

26 27 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA DUBLIN SHRa DATA FOR DAY 237 
13704. 60 ~----------~------------~------------~----------~ 

13704. 55 ~-----------4------------~------------~----------~ 

13704.50 

~ 

13704a45 1.0 
0 

13704.40 

13704. 35 ~-----------+------------~------------~----------~ 

13704. 3022 23 24 
HOURS 

25 26 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB DUBLIN SHR. DATA FOR DAY 237 
30489. 95 ~----------~------------~------------~-

30489.90 -4 

30489.85 

30489. 80 1- 1-' 
1.0 
1-' 

30489.75 

30489. 70 ~------------+--------------+·------------~----------~ 

30489 .. 6522 23 24 
HOURS 

25 26 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

DUBLIN SHR. - MONITOR. DAY 237 
-118.35 ~----------~~~----------r-----------~.------------. 

-118. 40 

-118.45 
r I s/n 1017 

1-' 

-118.50 1.0 
tv 

-118.55 

-118.60 ~------------r-------------r-------------r-----------~ 

-118. 6522 23 24 
HOURS 

25 26 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDB 0 I FFERENCE DUBLIN SHRa - MONITOR. DAY 237 
332a 65 ~------------~------------,-------------r-----------~ 

s/n 2220 

332. 60 ~~~~~~~~--~------~~----------~~----------~ 

332.55 

332. 50 [ .. i I II A I I I. iii I I§ 

332a 45 
t- r1 I 

s/n 1017 

332. 40 r-----------~r-----------~r-----------~r-----------~ 

332. 3522 23 24 

HOURS 

25 26 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA DUBLIN SHR. DATA FOR DAY 266 
1 3 704. 60 r----------r--------....----------,----------, 

13704. 55 r------------+--------------r------------,_----------~ 

13704.50 

1-' 

13704. 45 1.0 

"" 

13704.40 

13704.35 

13704. 3014 15 16 
HOURS 

17 18 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB DUBLIN SHR. DATA FOR DAY 266 
30489.95 ~----------~------------~----------~------------~ 

30489 .. 90 I I ll R II. I .. 1 1'11\t A .II I I 

30489.85 

30489. 8o I 1-' 
\0 
Ul 

30489 .. 75 

30489. 70 ~-----------4-------------r------------~----------~ 

30489. 6514 15 16 
HOURS 

17 18 



TDA DIFFERENCE DUBLIN SHR. - MONITOR. DAY 266 
-118.35 

-118. 40 1-----

M -118. 45 
I 
c 
R 
0 

l---
s/n 2220 

s/n 1017 

-·-· ·----r--·1 
l 

1-' s 
E 
c 

- 1 1 8. 50 1------ ·-----··---- -_,f---------------+---------------1 ~ 

0 
N 
D 
s -118.55 

-118.60 -+-----

-118. 6514 15 16 
HOURS 

17 18 



M 
I c 
R 
0 
s 
E c 
0 
N 
D 
s 

TDB DIFFERENCE DUBLIN SHR. - MONITOR. DAY 266 
332. 65 r-----------~------------~------------~----------~ 

332. 60 ~----------~------------~------------~----------~ 

s/n 2220 
I I 

332.55 

\Jur" I I 
I • • . ...... 

\0 332.50 1-.J 

I 
s/n 1017 

I 
I 

I 
I I 

I 

332.45 

332. 40 r-----------~-------------+------------~----------~ 

332. 3 514 
I I 

15 16 
HOURS 

17 18 
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APPENDIX VI.6 

MEDWAY HEAD 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDA MEDWAY HEAD DATA FOR DAY 224 
13616 .. 55~----------~------------~------------.------------. 

13616. 50 ~-----------+------------~------------4-----------~ 

13616 .. 45 

I I I I 
I I~ 

13616 .. 40 i 

i I~ 
I 

! 

I 
I 

I I I I 

13616.35 

13616 .. 30 ~-----------+------------~------------~----------~ 

- I 
13616. 25 ,__ I I I I I I I I I I I 

16 17 18 

HOURS 

19 20 



TDB MEDWAY HEAD DATA FOR DAY 224 
30542. 05 r-----------~------------~----------~------------~ 

30542. 00 ~----------~----------~------------~----------~ 

M I 30541. 95 
c 
R 
0 ! 30541. 90 ~ lfftipq-w~'wl wm~ I 18 I 

I 
j 

I 
~ 30541. 85 .. 

30541. 80 ~-----------4-------------+------------~----------~ 

30541.75 
16 17 

I 

I I I 

I I I I I I I I I I I I 
18 

HOURS 
19 20 



TDA DIFFERENCE MEDWAY HEAD - MONITOR. DAY 224 
-206.40 

-206.45 

M -206.50 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

-206.55 

-206.60 

-206.65 

-206. 7016 

-------,---~--------~ 

I I t' s/n 2220 J 

-------··--·- ---·------, 
I /3dtJ~~--+----- ~ 

~ ~8 
I s/n 1017 

-·-----------1----------.__.__1 ·-
1 

I 

17 18 

HOURS 

I 

19 20 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB DIFFERENCE MEDWAY HEAD - MONITOR. DAY 224 
384.75 ·-T-- --..,.--

s/n 2220 
384. 70 t----· 

384.65 

I N 
0 

384.60 N 

384.55 

s/n 1017 
384. 50 ~-----------+-------------r------------;-----------~ 

384. 45 ~~--~--~~---~--~~--~~~~--~~--~--~~--~ 
16 17 18 

HOURS 
19 20 



TDA MEDWAY HEAD DATA FOR DAY 231 
13616a 55~--------~----------~---------~----------~--------~ 

13616a 50 r---------~----------r----------+----------+---------~ 

M 13616a45 I 
c 
R 
0 
s 13616a 40 I' I I I I II I I I I 18 E 
c 
0 
N 
D 13616a35 s 

13616a 30 ~--------~--------~----------~---------+----------4 

13616a 25 L-~~--L--L--~~~--~~--~~~--~~--~~~--~~--
14 15 16 17 18 19 

HOURS 



TDB MEDWAY HEAD DATA FOR DAY 231 
30542a 05 ~--------~----------~--------~----------~--------~ 

30542a 00 ~---------~----------~---------+----------4---------~ 

M 30541a95 
I 
c 
R 
0 
s 30541a 90 I ~~ 
E 

I I I II 

c 
0 
N 
D 
s 30541a85 

3 0 54 1 D 8 0 1----------+-----

30541a7514 15 16 17 18 19 

HOURS 



TDA DIFFERENCE MEDWAY HEAD - MONITOR. DAY 231 
-206. 40 ~--------~--------~----------~--------~--------~ 

s/n 2220 

-206.45 ' 

M -206.50 
I 
c l R 
0 s/n 1017 

~~ s -206.55 
I 

E l c 
I 

I 
I l 

I 

0 I 
i 

! N I 
0 
s -206.60 

-206. 65 ~--------~--------~----------~---------+--------~ 

-206. 7014 15 

. . I 

I I I I I I I I I I I I I _I _l_ ___ j 

16 17 18 19 
HOURS 



TDB DIFFERENCE MEDWAY HEAD - MONITOR. DAY 231 
384.75 T--· ~-------~-----T l 
384.70 ' 

s/n 2220 

h II I I I I 
M 384. 65 
I 
c ~r ,r~v\ I I ·y~· v ·w~ ~vrvr~· I 
R 

I 
I l ' 

0 I ~~ s I 

E 384.60 0"1 

c 
0 
N 
0 
s 384.55 

384. 50 r---------4----------4----------4----L----~~~~~--4 

s/n 1017 

384. 4514 15 16 17 18 19 

HOURS 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDA MEDWAY HEAD DATA FOR DAY 238 
13616. 55~----------~------------.-------------.-----------~ 

13616. 50 ~-----------4-------------+------------~----------~ 

13616.45 

13616. 40 r I t .. 1 

1 
I 

I R ii I I I I I 

13616.35 

13616. 30 I l 

13616.25 
13 14 15 

HOURS 
16 

~~ 

17 



TDB MEDWAY HEAD DATA FOR DAY 238 
30542.05 ------------~----------~------------~----------~ 

30542.00 ~----------~------------~----------~----------~ 

M 30541. 95 
I 
c 
R 
0 
~ 30541. 90 t '18/'fl jMj J tu 1111\(')1 l\8 I H~ 
c 
0 
N 
D 
s 30541. 85 

30541.80 ~----------~----------~~----------~----------~ 

30541. 7513 14 15 

.HOURS 
16 17 



M 
I 
c 
R 
0 s 
E c 
0 
N 
0 s 

TDA DIFFERENCE MEDWAY HEAD - MONITOR. DAY 238 
-206.30 

-206. 35 .....__ __ --

-206.40 

-206. 45 ~ j s/n 2220 

I 

-206.50 

-206. 55 11 r• 1111' 1 I 1. 

s/n 1017 

-206. 6013 14 15 
HOURS 

I 

L 

16 

N 
0 
1.0 

17 



TDB DIFFERENCE MEDWAY HEAD - MONITOR. DAY 238 
3 8 4. 7 5 .----------- --··---r---~~-·-·---------------

384.70 

M 384.65 
I 
c 
R 
0 

------- +----------

s/n 2220 

N s 
E 
c 

384. 60 1--- -- ~ - s 

0 
N 
0 
s 3 8 4. 55 1------· --11 1 t' r1.1~ u 'I w ·~ n 11 1 1 11 ~ t m n 11 I 

384.50 
s/n 1017 

384. 4 513 14 

I ' ~ 

15 

HOURS 
16 

I 

17 



1 3616 .. 55 ..-----· 

1 3616. 50 1-----

M 13616.45 
I 
c 

13616. 40 ~ R 
0 
s 
E c 
0 
N 
D 

13616. 35 ~-s 

13616.30 

13616. 2519 

TDA MEDWAY HEAD DATA FOR DAY 266 

I . . I ~ 

I -r-

l 

' 20 21 
HOURS 

~ 

l 
·-· __ j 

_J_ 

~--

~ 
I I 

1\J .... .... 

22 23 



TDB MEDWAY HEAD DATA FOR DAY 266 
30542 .. 05 ·---------

3 0 54 2.. 0 0 1- ------11---

M 30541. 95 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

30541 .. 90 

30541 .. 85 +-------·---· 

30541. 80 ~------------r· 

30541. 7519 20 21 
HOURS 

22 

"' I-' ·-----1"' 

I 

I I 
23 



M 
I 
c 
R 
0 s 
E c 
0 
N 
0 s 

TDA DIFFERENCE MEDWAY HEAD - MONITOR. DAY 266 
-206.30 ·-------------r----- ----··----· 

-206. 35 ~-----

-206.40 

-206.45 

-206.50 

I 
I-·-· . ----+··---- ·-------·-----r-,_ ~·------- I I 

I I 
-1~----- +--- I -·------- I 

I 
I -l 

"' I-' 
-------fW 

.JrJ.v~"'.J . nA I I i 
-206.55 

-206.6019 20 21 
HOURS 

22 23 



TDB DIFFERENCE MEDWAY HEAD - MONITOR. DAY 266 
384. 75 ---·-·--.--------

-----·~ I 
384. 70 1-----

M 384.65-- --~ 

I s/n 2220 I I c 

M_'V ~ ... n &I A' .. I tJlMA~ fiJNIN1l H /!1. fi~. l · -· 
§ [ 

·~~~-1-. I' 
s 384.60 

E ~ 0 
N 

~ 384. 55 ---
1\n, i 

s/n 1017 

I L ~---384.50 

384. 4 519 20 21 

HOURS 

I I~ 

I 

+ I 

22 23 
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APPENDIX VI.7 

WESTERN HEAD LIVERPOOL 



M 
I c 
R 
0 
s 
E 
c 
0 
N 
D s 

TDA W.HEAD LIV. DATA FOR DAY 224 
13554. 80 r-----------~------------~------------~------------. 

13554. 75 ~-----------+------------~------------4-----------~ 

13554.70 

N 
1-' 

13554.65 0'1 

13554.60 

13554. 55 ~--------~~~~---------r------------~----------~ 

13554. 5020 21 22 
HOURS 

23 24 



TDB W.HEAD LIV. DATA FOR DAY 224 
30587. oo r 1 1 ---~ 

I I 

I I I 
30586. 95 I II .. I 1-----~ 

I 
~ jlp~~ uf ' l~unma~ ,/' u~rvJ/,~ I I 

M 30586.90 
~ --- - I I 
§ l I N 

~ 30586. 80 -----+- I I ---~ 
I I 

I I i 
t I I I I 

30586. 7020 21 22 23 24 

HOURS 



TDA DIFFERENCE W.HEAD LIV. -MONITOR. DAY 224 
-268. 1 5 .-----· I I 

1 

k --- _J ____ ~ 
I s/n 2220 -268. 20 ~ 
I 

M 
I -268.25 
c I 
R 
0 
s 
E 
c 
0 
N 
0 
s 

I 
-268. 30 I all'" v•· v 1-HIIINf~fl\f~ II Ill I., ''\l''" 111 \f llf'"'ll .. 'V'"'IIII ----+----· _J ~ 

s/n 1017 

-2 6 8. 3 5 ~---------+--

-268. 40 ~-----------4-------------~------------~----------~ 

-268. 45 ~~--~--~~--~--~~--~--~--~~--~--~~--~~ 
20 21 22 

HOURS 

23 24 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDB DIFFERENCE W.HEAD LIV. - MONITOR. DAY 224 
429.80 I - ------~-------------~------------~ 

429. 75 

~ ~ 
s/n 2220 

I ~ _,;, • AM 

429.70 

429. Bs I I -t--- r _j[J+ v. I N 
I-' 
1.0 

429.60 

4 2 9 • 5 5 1----+~ +t!III--L.,' ,i--!1 IJ.L" 4LV-----H---

s/n 1017 

429. 50 ~~--~--~~--~--~--~~~~--~--~~~~--~--~~ 
20 21 22 

HOURS 

23 24 



M 
I 
c 
R 
0 s 
E c 
0 
N 
D s 

TDA W.HEAD LIV. DATA FOR DAY 231 
13554. 80 --------~----------~ 

1 355 4. 7 5 t----·------t---

13554.70 

13554. 65 ~ I I 1\,,J\,M 4, ,.) A I t""1 I In~ I I~ 

13554.60 

13554.55 ~------------~-------------~------------·~------------~ 

13554. 5021 22 23 
HOURS 

24 25 



TDB W.HEAD LIV. DATA FOR DAY 231 
30587. 00 ~----------~----------~~----------~----------~ 

30586.95 ~----------~----------~------------~----------~ 

M 30586.90 
I 
c 
R 
() ,-
~ 30586.85 I J~ t .. iiiiPiiliiil AI.~.~ l iliiii II I IHI I I I~ 
c 
() 
N 
D 
s 30586.80 

30586. 75 ~----------~------------+-----------~~----------~ 

30586. 7021 22 23 
HOURS 

24 25 



TOA DIFFERENCE W.HEAD LIV. -MONITOR. DAY 231 
-268. 15 .-----------~------------~------------~----------~ 

s/n 2220 

-268. 20 r---~rl+----~-------------+-------------r----------~ 

M -268.25 
I 
c 
R 
0 
s I N 

-268.30 N 

E 
N 

c 
0 
N 
0 

-268.35 s 

-268. 40 r-----------~-------------+------------~----------~ 

-268. 4521 22 23 24 25 

HOURS 



TDB DIFFERENCE W.HEAD LIV. -MONITOR. DAY 231 
429.70 

429.65 

------~---- l --~ I 

I I I I 

·-~~ ~20 + + -l 
M 429. 60 t-----­
I I c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

I 
I 

429.55 

r 
---···---·--+--· 

l 
I 
I 

N 
N 

-----+-·------------------~w 

I 
I 

I 
4 2 9 • 5 0 t---iiL.ifJ.IL_.LJ.lLLU_ .. 'Mulf-1LL.:' ltV 1 • ,. v 'u i 1 

I ! I 

I I I j s/n 1017 I 
429. 45 ~----------~,-- -----j 

I I I_ L _ _l_~ _ _L_ I I _l_ I I I I I I 
429. 4021 22 23 

HOURS 
24 25 



TDA W.HEAD LIV. DATA FOR DAY 238 
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APPENDIX VI. 8 

PORT JOLI 
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13466. 55~----------~----------~~·----------~----------~ 

13466. 50~----------~------------+-----------~~----------~ 

13466.45 
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13466. 30 ~----------~------------+-----------~~----------~ 
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30635.95 ~----------~----------~------------~----------, 

30635.90 ~----------~------------~----------~----------~ 
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-356a 30 ~----------~~------------~----------~,-----------~ 
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s/n 2220 

M 478. 55 ~-----------r----------~~----------~----------_J 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

1\.) 

4 7 8 D 50 ~ "11/U\A A q ! I~· I ~I ''11 VII I ll !'.' 'I!IUI Kl I I~ 

4 78. 45 ~ 

~ 4 7 8. 4 0 I 11 rllu IM I • IILil fiiJI.\I'Vl,~"J 11 \R '1111.11''1 1 "IIA/laM I 1 I r'l,,.l ;u I I 

t 
4 7 8 D 3 5 L__j_ __ _j_ _ __L_ .. _ 

0 1 

s/n 1017 

___ ___L_ _ _L_j_ I - j__ _ _j_ 

3 4 

HOURS 



M 
I c 
R 
0 s 
E c 
0 
N 
D s 

TDA PORT JOLI DATA FOR DAY 238 
13466. 55~----------~----------~~----------~----------~ 

13466. 50 ~-----------r------------+------------;------------~ 

13466.45 

13466. 40 r I -rJ- - - 1- -- =r- -- --- -----Tl_T ___ --- --- I le 

13466.35 

13466. 30 ~-----------r------------+-----------~------------~ 

13466. 2520 21 22 
HOURS 

23 24 



m 
(l) 
(\) 

>- (l) 
(\) < 

0 

0:: 
0 
u.. 
< 
1- (f) < (\)0:: 0 

(\):J 
0 

1-1 :I 
...J 
0 ., 
1-
0:: 
0 a. ..... 

(\) 

m 
0 
1-

0 

Ln 0 Ln 0 Ln 0 Ln(\) 
Q) Q) m m [' [' CD 
• • • • • • • Ln lO Ln Ln Ln Ln Ln 

(l) (l) (l) (l) (l) (l) (l) 
co CD CD CD CD CD CD 
0 0 0 0 0 0 0 
(l) (l) (T) (l) (l) (l) (l) 

~HUQ::O(J)LJJUOZO(J) 



TDA DIFFERENCE PORT JOLI - MONITOR. DAY 238 
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APPENDIX VI.9 

WESTERN HEAD LOCKPORT 
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30711.40 r-----------~----------~~----------~----------~ 

30711.35 ~-----------r------------+-----------~~----------~ 
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APPENDIX VI.lO 

INGOMAR 
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13285. 85 ~----------~------------~----------~------------~ 

13285. 80 r-----------~------------+-----------~------------~ 

13285.75 

1-J 

13285.70 
-...] 

I-' 

13285.65 

13285. 60 ~----------~------------+-----------~------------~ 

13285. 5512 13 14 

HOURS 
15 16 



M 
I c 
R 
0 
s 
E c 
0 
N 
0 s 

TDB INGOMAR CM. DATA FOR DAY 232 
30783. 50 ~----------~------------~----------~------------~ 

30783. 45 r-----------~------------+-----------~------------~ 

30783.40 

N 

30783.35 
-...] 

N 

30783.30 

30783. 25 ~----------~------------+-----------~------------~ 

30783.2012 13 14 
HOURS 

15 16 



M 
I c 
R 
0 
s 
E c 
0 
N 
0 
s 

TDA DIFFERENCE INGOMAR CM. - MONITOR. DAY 232 
-537. 00 ~----------~----------~~----------~----------~ 

-537. 05 r------------r------------~----------~----------~ 

s/n 2220 --537. 10 

IV 
--l -537. 15 .w 

I 
I 
I 

s/n 1017 
I 
' I 

-537.20 

-537. 25 i 

-537.3012 13 14 
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L I - I I 
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TDB DIFFERENCE INGOMAR CM. - MONITOR. DAY 232 
626. 20 ~----------~------------~----------~------------~ 

626. 15 . 
s/n 2220 

M 626. 10 
I c 
R I 0 ~I I 

I I 

626. o5 I 
' 

s I 
N 

I 

-..J 

E 
~ 

c 
0 
N 
0 s 626.00 

625. 95 ~----------~--~--------+-----------~----------~ 
s/n 1017 j I 

( i 
I i I 

I I I 
I I I I I .. l I I __. 

625. 9012 13 14 15 16 

HOURS 



M 
I c 
R 
0 s 
E c 
0 
N 
D s 

TDA INGOMAR CM. DATA FOR DAY 239 
13285. 85 ~----------~------------------------~----------~ 

13285. 80 ~----------~----------~------------~----------~ 

13285.75 

13285. 7o I Y \F- w lll,mJ . j 1/ ftMfC 1.1 
II I I~ 

13285.65 

13285. 60 ~----------~------------+-----------~------------~ 

13285. 5513 14 15 
HOURS 

16 17 



TD8 INGOMAR CM. DATA FOR DAY 289 
30783.50 ~----------~~--------~----------~----------~ 

30783. 45 ~----------~-----------+------------+-----------~ 

M 30783.40 
I c 
R 
0 
~ 30783. 35 r nili~t . I ..llA .. r ry-[ ___ M ,jiQ~ I I~ 
c 
0 
N 
D 
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80783.25 ~--------~~--------~~--------~~--------~ 

30783.2013 14 15 
HOURS 

16 17 



TDA DIFFERENCE INGOMAR CM. - MONITOR. DAY 239 
-537. 00 ~----------~------------~------------~----------~ 

-537. 05 ~----------~------------4-------------~----------~ 

~ -537. 10 r-----------t-----------~-----------+----------_J 
s/n 2220 c 

R 
0 
s 
E 
c 
0 
N 
0 
s 

1\.) 

-53 7. 1 5 t1 .A I\ . I •• A .I AJ IIIII \ I w I Yll Vl"\'\( "\I~~ ll"h I'VI'V\ 1 I I :::l 

537 20 Ill"' l' I' "lllr 1 jq 1'1' "·II I II ll111" '" IIA •I" J\~ 'Ifill\ I I - J i 1 it 1 II 11 I II l 4T ~ ;;:: . 

s/n 1017 
-537. 25 ~----------~------------4-----------~~----------~ 

L-..---l-- _l__l_ l I I I I l I I 
-537.3013 - 14 15 16 17 

HOURS 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 

TDB DIFFERENCE INGOMAR CM. - MONITOR. DAY 239 
626. 20 ~----------~------------~----------~------------~ 

626. 15 r-----------~------------4-----------~~----------~ 

i 

626. 10 I 

l I 

I ! 
! 

: j I 
I 
I 

626.05 I~ 

626.00 

625. 95 s/n 1017 

625. 9013 14 15 
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co 

I I 

l ! 
I ! I I _j 

16 17 



M 
I c 
R 
0 s 
E c 
0 
N 
D s 

TDA INGOMAR CM. DATA FOR DAY 268 
13285. 85 ~----------~------------~----------~~----------~ 

13285. 80 ~-----------r------------+-----------~~-----------~ 

13285.75 

N 

13285.70 
-...] 

\.0 

13285.65 

13285. 60 ~------------r------------+-----------~~----------~ 

13285.5512 13 14 
HOURS 

15 16 



M 
I c 
R 
0 s 
E c 
0 
N 
D s 

TDB INGOMAR CM. DATA FOR DAY 268 
30783. 50 r-----------~----------~~----------~----------~ 

30783. 45 .. 

30783.40 

30783. 35 I • A tf\ • AMAJ 1\ lruu /~ ,f}"A.Jf I I I~ II\ I 

30783.30 

30783. 25 ~----------~----------~~----------~----------~ 

30783.2012 13 14 
HOURS 

15 16 
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APPENDIX VII 

HELICOPTER SITE PLOTS 

For this experiment, a helicopter carrying an Internav 404 LORAN-e 

receiver, occupied thirteen sites, each of which was visited up to five 

times. Eight of these sites were lighthouses at which the helicopter landed. 

The other five were buoys, at which the helicopter hovered. Plots of all 

data for each site are presented together in the following subsections of 

this appendix: 

VII.ll Devils Island Light 

VII.l2 Sambro Island Light 

VII.l3 Betty Island Light 

VII.l4 Peggy's Point Buoy 

VII.l5 Horseshoe Ledge Buoy 

VII.l6 Pearl Island Light 

VII.l7 Mosher Island Light 

VII.l8 Coffin Island Light 

VII.l9 White Point Rock Buoy 

VII. 20 Little Hope Island Light 

VII.21 Gull Rock Island Light 

VII. 22 Jig Rock Buoy 

VII.23 Budget Rock Buoy 

Within each subsection, four plots are given: 

TDA raw data for all visits (LORAN chain 5930 Caribou-Nantucket time 

differences) 

TDB raw data for all visits (LORAN chain 5930 Caribou-Cape Race time 

differences) 
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TDA differences for all visits (helicopter site - monitor) 

TDB differences for all visits (helicopter site- monitor). 
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APPENDIX VII .11 

DEVILS ISLAND LIGHT 



13866 .. 9 

13866 .. 8 

M 
I 
c 
R 
0 
s 13866 .. 7 E 
c 
0 
N 
D 
s 

13866 .. 6 

I 
13866 .. 5 54 

I I r I r 
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,r--1 '--- --.; '-./ "\ 
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-""\ 
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./ ..... ..; 
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N 
CX> 
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I 
c 
R 
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s 
E 
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s 

TDB DEVILS ISLD HELICOPTER DATA 
30121 .. 3 

30121.2 
I 

30121 .. 1 
\/\ (' 
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'\ 
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I! 

30120. 9 54 2 
I I I I I I I 
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s 
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I 
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M 
I 
c 
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0 
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APPENDIX VII.l2 

SAMBRO ISLAND LIGHT 



TDA SAMBRO ISLD HELICOPTER DATA 
13802.3 

13802.2 
~~( 

( \; 

r\ 

rvV~ 
\ 
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I 
c 
R 
0 
s 13802. 1 E 
c 

i !'v\n 
. i I~ i I 00 
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I 
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N 
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35 
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3 0 1 54 D 4 r--------, 
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s 
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s 
E 
c 
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s 

TDA DIFFERENCE SAMBRO ISLD - MONITOR 
-20 .. 7 
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-20 .. 8 

s/n 2220 
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2 ~ . 
-- .L • 1 
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I 
c 
R 
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E 
c 
0 
N 
0 
s 

TDB DIFFERENCE SAMBRO ISLD - MONITOR 
--2 a 9 5 ...------

\ __ /,. s/n 2220 
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~ 
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-3. 15 

--3. 25 1-
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APPENDIX VII.l3 

BETTY ISLAND LIGHT 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDA BETTY ISLND HELICOPTER DATA 
13799 .. 9 ~ ~------

13799 .. 8 

13799 .. 7 

13799 .. 6 

13799 .. 5 

!_/-\ 
- ~ 

I 

________ ___j 

I I I _L_l___l____L__ I I I I I I I 
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\ i\ 
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M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDB BETTY ISLND HELICOPTER DATA 
3024 7. 6 .--------. 

30247.5 

\ 
\ 

30247.4 \ ~ 
v \ .~ 

\ .. .._} \ !l 
! ' I v \ 
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\ 
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I 
c 
R 
0 
s 
E 
c 
0 
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0 
s 

TDA DIFFERENCE BETTY ISLND - MONITOR 
-23. 1 

-23. 2 

-23. 3 

-23. 4 

-23. 5 15 

252. 18 

~ s/n 1017 

s/n 2220 

I I I I I I I 

23 57 5 

252. 18 

Ms/n 1017 

s/n 2220 

I I I I I t I 
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~ 
s/n 2220 

I I I I I I L 

42 50 58 6 
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s/n 2220 

~ 
~ 

~----------------~~ 

14 22 
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I 
c 
R 
0 
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E 
c 
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s 

TDB DIFFERENCE BETTY ISLND - MONITOR 
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90. 15 
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s/n 2220 

s/n 1017 
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L, 
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I 

252. 18 

s/n 2220 

~ s/n 1017 

I I I I I I _l.__L_ 

23 57 5 

252. 18 

s/n 2220 

s/n 2220 

s/n 2220 

s/n 1017 
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1--~..l.-..__._..J--.L..l_j 
42 50 58 6 14 

273. 14 292. 12 292. 18 

22 

1\.) 

1.0 
-...1 
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APPENDIX VII .14 

PEGGY'S POINT BUOY 



M 
I c 
R 
0 s 
E c 
0 
N 
0 
s 

TDA PEGGY PT.B. HELICOPTER DATA 
1 38 1 3. 5 :-----------. 

1 381 3. 3 t-----1 

13813. 1 

~ 

13812.9 
~ 

f'---------
13812.7 

13812. 5 t-----1 

I I I I L_ I L____ _ l I I ---

1 3 8 1 2. 3 25 29 49 53 53 57 11 15 

252. 18 252. 18 273. 14 292. 13 

N 
1.0 
1.0 



M 
I 
c 
R 
0 s 
E c 
0 
N 
0 
s 

TDB PEGGY PT.B. HELICOPTER DATA 
30325. 5 r-------r 

~ 
30325.3 ~----~ 

:v 
30325. 1 

30324.9 

30324.7 

I 
I 

30324.5 ~----~ 

I I I 

49 53 30324. 3 25 29 
I I I l l l 

53 57 11 15 

252. 18 1252. 18 273. 1 4 292. 1 3 

w 
0 
0 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TOA DIFFERENCE PEGGY PT.B. -MONITOR 
-9. 9 .----------. 

s/n 1017 

~ 
s/n 2220 

s/n 1017 
s/n 2220 

-10. 1 A 
~ 

s/n 2220 
s/n 1017 

~~ 

s/n 2220 
-10.3 

-10.5 

-10.7 I 

I 

-10.9 

I 

I I I I I I ' I I I 

- 1 1 • 1 25 29 49 53 53 57 11 1 5 

252. 18 252. 18 273. 14 292. 13 

w 
0 
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M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDB DIFFERENCE PEGGY PT.B. -MONITOR 
1 6 8. 1 5 ......---------. 

~ 
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ls/n 2220 
s/n 2220 

s/n 2220 

~:17 
s/n 1017 

167. 75 ........ 

~ 
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167.55 

167.35 

i 
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I 

I 
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_1 __1._ I 

49 53 29 
I I I 

53 
I I l 

57 11 15 

252. 18 252. 18 273. 14 292. 13 

w 
0 
N 
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APPENDIX VII .15 

HORSESHOE LEDGE BUOY 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDA HORSHO L.B. HELICOPTER DATA 
13810.6-----

13810.4 
) 

~ 

13810.2 \ 
~ 

13810.0 ~ 
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I I I 
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w 
0 
~ 
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I 
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s 
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\___/ 
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-12 .. 7 
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R 
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E 
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s 

TOB DIFFERENCE HORSHO LaBa -MONITOR 
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187.05E 

~ 
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~20 
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252a 18 

s/n 2220 
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s/n 2220 
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~ 
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308 

APPENDIX VII.l6 

PEARL ISLA.ND LIGHT 



TDA PEARL ISLND HELICOPTER DATA 
13768. 5 -----

13768.4 
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I 
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0 I I 11 I I I~ s 13768.3 E 
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0 s 

13768.2 
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252. 18 253.17 273. 15 292. 13 292. 17 



M 
I c 
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0 
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s 
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30366.9 ~\! 
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s/n 1017 

s/n 2220 
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s/n 2220 

9 17 25 

273. 15 292. 13 
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APPENDIX VII .17 

MOSHER ISLAND LIGHT 
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TDB MOSHER ISLD HELICOPTER DATA 
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APPENDIX VII.l8 

COFFIN ISLAND LIGHT 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
D 
s 
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COFFIN ISLD - MONITOR ---l ,....--·-· 

s/n 1017 

s/n 1017 

~ I 
I 

~ I 
I 

s/n 2220 I 

I s/n 1017 

'\1 

I s/n 2220 s/n 2220 
I 

I 

I 

I I I I I I I I I I I I I I 

47 55 4 12 27 35 

273. 15 292. 14 292. 1 7 

w 
N 
1-' 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TOB DIFFERENCE COFFIN ISLD - MONITOR 
4 1 1 • 4 5 ...-----------. r---~ 

I 

I 

I 

411. 35 
I I 

s/n 2220 
I I s/n 2220 I I 

,ti/A 
I 
~ 

411. 25 
I~ 

s/n 1017 

L s/n 1017 

t 
~ 411.151 

I 

I 

n 

H7 ~ 
s/n2220 

~~~ 
s/n1017 

s/n 2220 I 
I 

I 

I 
s/n 2220 I 

~ 
s/n 1017 

s/n 2220 
I 
I 

~ 
I 
I 
I 
I 

'v\1\J I 
-

s/n 1017 

' I I I I I I I I 
6 24 32 47 55 411. 05 58 

I I I I I I I I I I I I I I l I I I I I I I 

4 12 27 35 

253. 17 253. 2 273. 15 292. 14 292. 17 

w 
N 
N 
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APPENDIX VII.l9 

WHITE POINT ROCK BUOY 



M 
I 

TDA WHITE PT .. B. HELICOPTER DATA 
1 3 5 1 9.. 8 5 r---------. 

t 
I 

1 351 9. 75 1-------1 
I 

y 
c 1 351 9. 65 .._ ----l 

~ 
( R 

0 s 
E 
c 
0 
N 1 351 9. 55 t----------1 

I 
I 

0 
s I 

1 3 5 1 9.. 4 5 1----f------t 

~ 

13519.35 38 42 14 18 10 14 51 55 
I I _l_ I I I I I I 

253 .. 18 253. 2 292. 1 5 292. 16 

w 
N 
~ 



M 
I 

TDB WHITE PT.B. HELICOPTER DATA 
30590. 15 ------

30590. 05 ~-------1 

f', ~ 
C 30589. 95 J I -i 
R 
0 
s 
E c ' 

2 30589.85• ~ ~ ~.Aj 

I 

\ I 
J 

~I D s 

30589. 75 ~---~ 
_J 

I 
I 

30589. 65 se 42 14 1e 10 14 51 55 
I I I I I I I 

253. 18 253. 2 292. 15 292. 16 

w 
N 
(Jl 



M 
I 

-303a 1 

-303a2 

c -303 .. 3 
R 
0 
s 
E 
c 
0 
N -303a4 
0 
s 

-303.5 

-303. 6 38 

TOA 0 I FFERENCE WHITE PTa Ba - MONITOR 

s/n 1017 

s/n 2420 

s/n 1017 

' 

s/n 2220 

s/n 1017 

~ 
s/n 1017 

I 

___ _l_ I L J 
42 14 18 10 14 51 55 

253. 18 253 .. 2 292 .. 15 292 .. 16 

w 
[\.) 
(j\ 



TDB DIFFERENCE WHITE PT.B. -MONITOR 

M 
I 

4 3 2. 75 r------...., 

4 32. 65 I fl ~ ~ 

c 432. 55 t-----t 
R 
0 s 
E c 
0 
N 432. 45 t------t 
0 s 

4 32. 35 .__ ___ -I 

s/n 2220 

'I \~ 

s/n 1017 

432. 25 88 42 14 
I I I 

s/n 2220 

A 
~n 2220 

_;:j'~ 
s/n 1017 

~ 
'~ 

s/n 1017 

I 

I I I I I I 

18 10 14 51 55 

253. 18 253.2 292.15 292. 16 

w 
N 
...... 
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APPENDIX VII.20 

LITTLE HOPE ISLAND LIGHT 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TOA LITTLE HOPE HELICOPTER DATA 
1 3 4 55 a 7 ...---------. 

13455 .. 6 ~ 
I 

~ A 1\ I~ 13455 .. 5T\/ 

I 

13455 .. 4 

13455 .. 3 48 
I I I I I I I 

56 3 11 20 
I I I I I I I 

28 40 48 

253 .. 18 253 .. 2 292 .. 15 292 .. 16 

w 
N 
1.0 



M 
I 
c 
R 
0 
s 
E c 
0 
N 
D 
s 

TDB LITTLE HOPE HELICOPTER DATA 
30601 .. 5 

30601 .. 4 
I 

30601 .. 3 

fVv) 
30601 .. 2 

3060 1. 1 48 56 
I J I I I I I 

3 11 20 28 4 
I 

253 .. 18 253 .. 2 292. 15 292 .. 16 

w 
w 
0 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDA DIFFERENCE LITTLE HOPE - MONITOR 
-367.3 

-367.4 

~r s/n 1017 

s/n 2220 

\ 

~ 
v 

s/n 1017 

s/n 1017 
s/n 1017 

~ 
'l 

s/n 2220 

s/n 2220 

-367.5 

-367.6 

-367. 7 48 56 
I I I I I I I 

3 
f I I I I I I 

11 20 28 40 48 

253. 18 253.2 292. 15 292. 16 

w 
w 
...... 



M 
I 
c 
R 
0 
s 
E c 
0 
N 
0 s 

TDB DIFFERENCE LITTLE HOPE - MONITOR 
4 4 4. 1 5 r---------, 

I I I 

s/n 2220 I ,s/n 2220 

t-
444.05 

~ s/n 1017 
I I I s/n 1017 

s/n 2220 
s/n 2220 

443.95 

~ r{~ r 
s/n 1017 

s/n 1017 

443.85 

443. 75 48 56 3 
I I I I I I I I I I I I I I 

11 20 28 40 48 

253. 18 253.2 292. 15 292. 16 

w 
w 
!\) 
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APPENDIX VII.21 

GULL ROCK ISLAND LIGHT 



TDA GULL ROCK HELICOPTER DATA 
13352. 9 r-------. 

13352.8 

M LJ'Af -JVVV I c 
R 
0 

13352. 7 (1 I I I I I I I w 

s w 
~ 

E 
c 
0 
N 
0 s 

13352.6 

13352 51 I I I I I I I I I I I I I I I I 
• 7 15 48 56 39 47 24 32 

253. 19 253. 19 292. 15 292. 16 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 s 

TDB GULL ROCK HELICOPTER DATA 
30698.9 

30698.8 

lJV-1 
30698,7 I 

II 

30698.6 \ 

~\ 

30698 5 I I I I I I I I I I I I I I I I I I I I I I I I I I 
• 7 15 48 56 39 4 7 24 32 

....... 

253.19 253.19 292.15 292.16 

w 
w 
lJ1 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TOA DIFFERENCE GULL ROCK - MONITOR 
-4 7 0. 0 ......--------., 

s/n 2220 s/n 2220 

r 
-4 70. 1 

s/n 1017 s/n 1017 

s/n 1017 
n s/n 1017 

s/n 2220 s/n 2220 

-470.2 -~ 
I 

-470.3 

-470.4 
7 15 48 56 39 47 24 32 

253. 19 253. 19 292. 15 292. 16 

w 
w 

"' 



M 
I c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TOB DIFFERENCE GULL ROCK - MONITOR 
541.55 -------------------, 

f.. 
f.. 
1-

1-
1-

f.. 
i-

1-
1-

541.45 ,... -
s/n 2220 

w ~ \:J 
1-
1- s/n 1017 

s.n 1017 

,... 

541.35 ,... 

-
f.. 

s/n 2220 
s/n 2220 

-
f.. 
,.... 
f.. 
f.. 

1-

541.25 
f.. 
,.... 

1-

s/n 1017 j s/n 1017 

,... 
1-
1-
f.. 
f.. 

f-
_j_ I I I I I 1 

54 1 . 1 5 7 1 5 48 56 39 24 32 

253. 19 253. 19 292. 15 292. 16 

w 
w 
-...1 
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APPENDIX VII.22 

JIG ROCK BUOY 



TDA JIG ROCK B.. HELICOPTER DATA 
13309 .. 25 r--------, 

M 
I 

13309 .. 15 

c 13309 .. 05 
R 
0 
s 
E 
c 
0 
N 13308 .. 95 
0 
s 

13308 .. 85 

13308 .. 75 19 

253 .. 19 

I I l 

23 40 

253 .. 19 

/) 

~/ I 
I 

I I 
I 

I 

I 

I I I I I I 

44 53 57 15 19 

292. 15 292 .. 16 

w 
w 
1.0 



M 
I 

TDB JIG ROCK B. HELICOPTER DATA 
30752.75 ~ 

30752. 65 1-----~ 

c 3 0 7 52. 55 1--...------1 

R 
0 
s 
E 
c 
0 
N 30752. 45 1------~ 
0 
s 

30752.35 ~ 

I 
I 

__ .__l_________l __ - J \v0. 
30752. 25 19 23 40 44 53 57 15 19 

253. 1 g 253. 1 9 292. 1 5 292. 1 6 

w 
""' 0 



TDA DIFFERENCE JIG ROCK B. - MONITOR 

M 
I 

-513.7 

-513.8 

c - 5 1 3 9 ~-··---··-----·--·--
R . 
0 
s E [ s/n 2220 

c 
0 
N -514.0 
0 
s 

-514. 1 
s/n 1017 

s/n 1017 

s/n 2220 

s/n 2220-- -----

~1017 

s/n 2220 ~ _J 
I 

-----~J 
-514.219 23 40 44 53 57 15 19 

253. 1 g 253. 19 292. 15 292. 16 

w 

"" ... 



TDB DIFFERENCE JIG ROCK B. - MONITOR 

M 
I 

595.35 

595.25 

c 595. 15 
R 
0 
s 
E 
c 
0 
N 595.05 
0 
s 

594.95 

s/n 1017 

594. 85 19 

253. 1 g 

~s/n 2220 

~ 
s/n 1017 

I I I 

23 40 

253. 19 

I 
I 
I 

\ s/n 2220 

\\ 

~ s/nl~ 
\ 

s/n 2220 

1¥ 
s/n 1017 

I I I I I I I I 

44 53 57 15 19 

292. 15 292. 16 

w 

"" N 
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APPENDIX VII.23 

BUDGET ROCK BUOY 



M 
I 
c 
R 
0 
s 
E 
c 
0 
N 
0 
s 

TDA BUDGT RK.B. HELICOPTER DATA 
13263. 35 ~-------~ -~ 

I 
I 
I 
i 

1 3263. 25 1------1 ~ 
I 
I 
I 

I 
/"'\ .. 

\ 
I \ ( 

13263. 15 
\ I 

__ ___, 

i I 
" 

13263. 05 ~ 
! I / 

-

13262.95 

;'\ 
' \ 

\ I 
\~ 

---~ 

I I I 

1 3262. 85 28 32 33 37 1 5 7 11 

253. 19 253. 19 292. 16 292. 16 

w ..,. ..,. 



TDB BUDGT RK.B. HELICOPTER DATA 

M 
I 

3 0 7 7 0 a 7 5 r---------, 

30770 .. 65 1---------l 

c 30770. 55 1---------1 

R 
0 
s 
E 
c 
0 
N 30770 .. 45 r---------1 

0 
s 

3 0 7 7 0 a 3 5 1---------1 

\ 
' 
\ 

\ 
I "-----~\ 
I 

\_J 

-30770. 25 28 32 33 

253. 19 253. 19 

l 

-~ -~ 

1----

L'\. 

\ /"· 
' I ' v \ \ 

' \ 

~~ 
\ 
I 

I /\ 
\ i . 

\ / \ v \ ........ -........,, 

I I I I I I I I 

37 1 5 7 11 

292. 16 292 .. 16 

w 

*"' U1 



TDA DIFFERENCE BUDGT RK.B. - MONITOR 
-559. 7 ,...-------------

I 
s/n 1017 

-559.8 

s/n 1017 -
M 
I 
c -559.9 

w 
~ I "' 

\jo I I I I s/n 2220 

~ 

R 

I I 

0 
s 
E 

s/n 1017 
c 
0 

-560.0 N 
s/n 1017 0 

s 

-56 0. 1 1-----------j !----------, 

-560. 2 28 
I I I 

32 33 37 1 5 7 1 1 

253. 1 g 253. 19 292. 16 292. 16 



TDB DIFFERENCE BUOGT RK.B. -MONITOR 
613.35 

613.25 
.___. 

s/n 2220 
M 1- 1011 

I 
s/n 1017 

c 613. 15 ---
R 
0 
s 
E 
c 
0 

s/n 2220 s/n 2220 

N 613. 05 
0 
s 

612.95 

---

----·-----1 
s/n 1017 

--

~ 
s/n 1017 

612. 85 28 32 33 37 1 
I t I 

5 7 1 1 

253. 19 253. 19 292. 16 292. 16 

w 

""" -.J 




