
A 

- 

'

. 

PROJECT REPORT 
SUDBURV PHOTOGRAMMETRTC 

AND 
'POSITIONING SYSTEMS TEST AREA 

' 

suvsuav, ONTARIO 
OCTOBER 29 - NOVEMBER 5, 1973 

F.L. v 
P-V.ID 

E GRASSE, H.I.C. 
AVIES, HVDROGRAPHER 

' 

.wv~ 

-.v,.~.—...-.¢n.~,fil 

<'—.—..-..‘:,,«.~—-g-, 

.. 

5,...7 

‘.—T«W< 

T.._u-;-:-.-.— 

‘~.—'——.——.

. 

«a»... 

.

.

-

‘ 

"“z'd‘ma"'—-"1~‘TMS_-LLW 

"van—w“... 

W...___ 

._—_‘-~.-.—..—_..< 

., 

.. 

,da—“k—A< 

.-

.



_...a..}...-.yv..~. . A 4....m4 . _-...; _...L.:. a». -n‘LMA-n. A 

CONTENTS : 

LIST OF STAFF PAGE I 

_ 

LIST OF MAJOR EQUIPMENT 
' 

PAGE 2
i 

NARRATIVE PAGE 3
2 

FALCONBRIDGE PAGE 3
E 

STINSON PAGE 4 ? 

EAST SUDBURV PAGE 4 

N.R.C. TEST AREA PAGE 4 

HORIZONTAL CONTROL PAGE 5 

VERTICAL CONTROL PAGE 5 

HELICOPTER PAGE 5
2 

COMMENTS PAGE 5
§ 

TABULATION OF POSITIONS (U.T.M. a GEOGRAPHIC) PAGE 7
g 

TABULATION OF ELEVATIONS (FEET s METRES) PAGE 3

‘ 

STATIONS FLAGGED IN N.R.C. TEST AREA PAGE 9
‘ 

APPENDIX A: PLOT OF FALCONBRIDGE TARGETS 

PLOT OF STINSON TARGETS 

PLOT OF EAST SUDBURV TARGETS 

APPENDIX B: CHART — GENERAL AREA (7:250,000L 

APPENDIX C: SUDBURV PHOTOGRAMMETRIC TEST AREA (1966) 

APPENDIX D: SKETCH OF TARGETS L 

APPENDIX E: STATISTICS

. 

.

. 

I 

./

A 

,1 

u;:.- 

.-g:.‘ 

.f’“ 

A 

~

- 

._ 

.rm—r-pga‘a.“44.nmmmnvz- 

. 

A. 

.“I

L 

.

,

A



——————fi

l 

r . 
- . .1 ‘ .m'uzvmm ,v,.\“ ‘4”- W t. “at. 

.-Sta / 

P. Davies 
J._Medendorp 

Caew~ 
R. Gammon 
D. Greenway 

MuowT. (He£icop£e&) 

LLw.BentUn 
.Mu_Iackas 

LIST OF STAFE 

Hydrqgrabher 
Hydrographor 

Quartermgsfior 
Coxswain 

Wile: 
:finginfier 

.r-~..~.a-»~-¢é1mummwu“miewaw-hu;_r -.aw»m _ . 

@9????? %9 
QEFQber 29 pL». .. 

@9E9P9r 89 
9&E899? 29 

rflavember 2 

;Raxfiwk9r 2 

I! 

ll 

November 5 

November 

November 5 

November 5 

'“"“"r-'>‘V‘-I_,\.' 

;... 

.._--—.\<_—.v.. 

“w...” 

w. 

,. 

.

.

. 

,.._ 

_....-; 

I‘LL-"JC'NJ‘

. 

..r..»,_



w

. 

H 

U1ra 

h‘rd 

A 

h)Pd

H 

,,,...._. n. __...._:R-w.n.u:n;._.. (1.2423414; 

LIST OF MAJOR EQUIPMENT 

1972 Rambler Station Wagon 
1970 Chevrolet 1% ton truck 
T2 Theodolites ' 

Tellurometers 
Cobra Drill (Rock) 
High speed impact %" drill 
Honda 1 Kcy. generator 
Complete plywood targets 
205 Jet Ranger Helicopter "C.G.R.V 

- "51,. ruwumgwfifiwgfiwmmn .. A



NARRATIVE 

Mr. J. Watt, Canada Centre for Remote Sensing, 
requested 27 targets be surveyed horizontally and vertically 
in the Sudbury area. Specifications as to the general 
areas, and type of targets, etc. were received, and an 
analysis of the survey began. The job consisted of two 
parts: a) repair and flag 26 targets from N.R.C. survey. 

b) survey 27 new positions, target and flag. 

The three new areas were Falconbridge, East Sudbury 
and Stinson. These areas were located on flight lines through 
the original test area (see sketch). Each group of 9 stations 
were to be on a 3000 foot grid, approximately. Due to the 
tepography and the type of distance measuring system that we 
employed, viz., NRA—3 Tellurometers. This was difficult to 
achieve. 

Faflconbhidgc 

Six stations were established and surveyed by truck, 
the remaining three by helicopter. These nine stations are 
on Falconbridge Mining property. Permission to locate the 
control points was obtained from Mr. G. Reed. Due to a 

misunderstanding, he was unaware of our needs to locate on 

their property. Once the task was explained they were more 
than helpful. He supplied us with a surveyor for an hour to 
show us the local control, etc. 

The permanent marks for the targets that are in soil 
are 4 feet 1 inch square iron bars, supplied by Falconbridge 
Mining Company. Six of these targets can easily be driven to 
by vehicle and the other three by snowmobile or helicopter. 
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Stinbon 

. This area is between Wahnapitae and Stimson along 
Highway 17 east of Sudbury. The stations straddle No. 17 
highway and the C.P. Railway tracksr- Permission was obtained- 
to locate the stations near houses. Two of these stations can 
be reached easily by vehicle, the rest by helicopter. It 
Would be very hard to reach by snowmobile. These stations were 
all put in by helicopter. Permanent marks are "Drill Holes'. 

Eabt Sudbuafl 

Because this area is densely populated and extensive 
highway construction was in progress, the two most westerly 
rows of targets were moved eaSt by the same amount, One 
station can be driven to readily by vehicle; the rest were 
located and surveyed by helicopter. Permanent marks are 
'Drill Holes‘. 

N.R.C. Test Aaea 

The 26 stations chosen by Mr. J. Watt, C.C.R.S., were 
painted and marked by a flag. Number 273 could not be identified. 
Number 287 was marked in lieu of it. 

The targets used for this survey were built in the 
woodworking shop at C.C.I.W. They were painted white and red. 

The one inch dowling was cut to 5 foot lengths and a 
flourescent red flag attached to each. The shop did a fine 
job and made the field work much easier. 

A high impact, %" drill was rented from a company in 
Hamilton, and the Electronics Shop supplied us with a 1 KC. 
Honda generator. "RAWL" fasteners were employed to secure the 
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targets to rock. I might add that this method worked very 
well; it was fast and economical: 100 fasteners cost $10.00. The carboloid bits for the drill did not last very long in 
this type rock. A dozen were used for nearly 250 holes. 

Hoaizontafl Contaofi 

All the horizontal control points established 
originated from the latest Geodetic tabulated positions 
obtained from M.S.D.'s Nautical Geodesy Section. Some 
positions have azimuth checks to other stations and some are 
dead end shots (no check). Accuracy obtained should be 
third order or better (l:10,000). 

UenttcaZ Contaofl 

All elevations originated from Geodetic elevations. 
Vertical angles were taken on left and right face and adjusted for curvature and refraction. Checks on elevations are in 
the order of 10.25 feet. 

Helicoptea 

Helicopter C.G.R. arrived 3% days late due to high winds and bad weather in general. A total of 10 flying hours were used. The pilot did his best to manipulate the time 
left before the 100 hour check. This would have meant grounding 
the machine for 3 days. The close proximity of Sudbury Airport 
to the working area helped to expedite the survey. The majority 
of the time the helicopter was sitting idle while staff and 
crew worked installing targets or surveying. 
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COMMENTS 

If these targets are to be recovered in the winter 
(February) 1974, I suggest that a helicopter be retained to 
assist in the job. If two days notice is given before the 
test flight starts, a helicopter can go around and clean snow 
off the targets; most of them will be wind-swept and clear. 
The ones in the low lying areas will have to be shovelled off. 
To do this with a snowmobile will take considerable time. 
Also, once you get back in the hills a snowmobile would have 
difficulty in reaching the control points. 

It is estimated that one to two days would be required 
to clear the targets by helicopter. 

The values for the new targets and the elevations are 
tabulated. The elevations are in feet and metres. These 
values were also plotted on a U.T.M. grid at l:25,000 by 
Calcomp Plotter. Mr. P._Richards changed an existing program 

: so that the plotter did not join up the positions. 
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PROGRAM F083 

‘-.7- 

Llsfof 27 8/581 Tflkéé—rs 
?o;/7mu; flv (4.77/4. #ggogpflfiH/c 

APRIL 36/71 
4*************************************=1:*********************************G 

UTM-GEOGRAPHIC 
. ENTER C/M81 FOR NEW C/M’ CTRL-C: THEN GO 
I 5m. NORTH. FAST- LAT. LONG.

I 

,I 81 5158629-21! 513923.45 46 34 58.975 88 49 5.7828 
82 5159136.23:514158.91 46 35 15.383 88 48 54.663 
83 5159887.82-}514814.61 46 35 37.152 88 49 1.3782 I 84 5159684.84)514754.84. 46 35 33.111 88 48 26.634 

' 85 51591‘3/.M-8 5148/81é5__ 46 35 14.913 88 48 24.266 
_ 

'86 5158458.58’514665.78 46 34 53.398 88 48 38.922 
I 87 5158527.48 515765.75 46 34 55.538 88 47 39.231 
» 88..51_5_9_2___9/.62. 56-30,;ibf_ 46 35 20.846 88 47 46.184 

89 516(5170./0~ 515552.88 46 35 48.512 88 47 49.642 
' 51 5158491.58 587876.18 46 38 35.683 88 53 58.424 

52 5151541.19 587917.28 46 31 9.6871 88 53 48.431 
53 5152467.29 587843.14 46 31 39.694 88 53 51.851 
54 5152343.54 589181.28 46 31 35.628 88 52 52.887 

1 55 5151484.78 589329.19 46' 317.7944 88 52 42.168 
56 5158278.68 588982.19 46 38 28.736 88 58.537 
57 5158418.83 518628.28 46 38 33.191 88 51 41.667 

J 58 5151441.84 518659.78 46 31 6.3328 88 51 39.725 /BI5148776.98 521823.66 46 29 39.117 88 43 33.776 
32 5149591.86 521228.35 46 38 5.4958 88 43 24.415 
33 5158297.88 521392.93 46 38 28.358 88 43 16.282 234 5158267.92 522317.17 46 38 27.271 88 42 32.848 

\ 

35 5149686.21 522816.83 46 38 8.4685 88 42 47.832 36 5149866.61 522838.67 46 29 48.384 88 42 46.113 37 5148833.56 523185.99 46 29 48.785 88 41 56.885 38 5149531.29 523279.35 46 38 3.2885 88 41 47.827 5158288 523228 46 38 24.961 88 58.491———-—->P°$ 
5152455.59 518252.47 46 31 39.199 88 51 58.768 
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ORIGINAL SUDBURV PHOTOGRAMMETRIC 
TEST AREA 

List of stations repaired and a red flag inserted in a drill 
I hole near the centre of the target. 

205
5 

‘19

1 

24 
42 
31 

214 
82 
74

| 

76 
124 
138 
38 
63 

135 
95 

232 
263 
274 

281 
287- 
266 
297 
306 
285 

(used in lieu of #273. Number 
could not be identified) 

Most of these 26 stations were repainted white. If a station 
was in a swamp, it was repaired and painted. Most of the 
plywood was in bad shape. 
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APPENDIX A 

PLOT OF FALCONBRIOGE TARGETS 

PLOT OF STINSON TARGETS 
PLOT OF EAST SUDBURV TARGETS 
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I, IFIELD REPORT STATISTIC83— E-fON'i'EILY,_ 

. , , PRO JECP... , FIELD, , ,~~ I 
YEAR 1973 FROM OCT. 29 To NOV. 5

g I: 
I

l 

Establishment GREAT LAKES SURVEYS 
E

% 

H.I.C. 
. 

F.L. DE GRASSE 
j g 
= I 

I 
'5 

ProjectiProject Project Project 
Number :Number Number Number SUDBURY PHOTOGRAMMETRIC 

Project Name & POSITIONING SYSTEM TESI 
ARLA 

Project Name 
Project Name 

Project Name
~

~ 
Resources: 
Number of Hydrographers * 2/16 
Number of Seientists * 

N/A
I Number 0? Electronic Technicians *
i 

No. of Student Assistants and * N/A 
Casuals

i 

No. of Support Personnel (Ship‘s *
5 

Crew, Etc.) 2/16 
Total Personnel * 4/32 , 

Number of Ships - N/A : 

Number of Launches N/A
3 

Number of Land Vehicles 
i 

2 I 

Number (and type) of Aircraft . 

1
' 

number of Minor Support staff N/A I 

Other (specify) N/A 
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Should provide two figures separated by a slash. 
the average number on strength and the second being the man davs. 

0.3. number of Hydrograohers: 5/100 (an QVCqC a; 
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l 
EAR most TO _ _____ 

I 
Establishment {lgi'oje t aProject Project t’roject 

_ 
plumber 331.17.13.52: i-qtber .-1urr.':iu.-r Zr- 3 

H.I.C. 

I w 
Time:

; 

I Total operational days. 8 , 

Days actual fieldwork. 
I - 6 : 

Days lost '(x-Ieather) ~ NIL 
Days lost (Sat. Sun. Holidays) NIL

- 

Days lost (Equipment failure) 
[ NIL

_ 

I Days lost in Transit 2 .' 

Days lost in port for Supplies, 2 

_ 

Bunker, etc. ‘ N/A
9 

I Days lost, other causes. 

I Total Man days in period (staff) 
) 

- 16 ‘ 

éTotal Man days worked (staff) 12 
I Mam days:— (staff)

I 
- (a) Sounding N/A

m 
I (b) Shoal Examinations N/A 

(c) Wharf surveys N/A 
I (d) Oceanography 

| N/A
~ 

(e) Geophysics N/A 
I. (f) Tides & water levels N/A 

((3) Collecting bottom samples N/A a 

F“ 

I (h) Horizontal Control 90% 
‘ 

(i) Shorelining & Low watering N/A 

I 
(3) Data processing & office 10% 

_ 3‘ h 
‘ admin.

' 

I (S) Sailing directions 
’ 

N/A
I 

I [L (1) Place times 
_ 

N/A i E 
E 

(:1) Current observations 1 N/A 
g— n F- ‘

‘ 

Iz_._ __ ___,i MAJ ___ _ f! __ 

"W 
i __,__(_9_)____Ec_1_1ers (specify) 

i 

N/A 
. Hmflfi a" m—p 

’5 

ll 
‘1 """"""" l‘ " ’1 

! 

..-._.-.._ ._ __..__-.-.__.-.___..__. -._..._.-..._ 1__ -_. - -- --- .. _
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i...” _.____,_ _____._.i._-....-_.._. i__ _-i____.__ -____L_ _ - r,.3.___~__ i
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REPORT S'L‘A'L‘ISTICSr‘ .‘IlC-Bf‘i'iiix 

.2... >1" '
v -. '- u. as; 

'lr'I nu) 
- I-‘ROEJ YEAR L 

.7:'I.‘.'.-‘-.l'. I'LL-ILD -.. 
._......_____._____~~ ~~

~~~
~~ ~~~ ~ 

lit-'istablis'nment Project Project Project i‘rojoct 

‘11.I.C. Numb-:11 ‘I-zum‘ocx umbei Slumber To: 

ilgoundinq (Linear .Iautical rules/153]): 
Ship Sounding N/A 

‘Launch Sounding N/A 
Other (specify) N/A ‘ 

iTiotal sounding N/A 
Reconnaissance (Track) ‘sounding .N/A 

_ 

_. 

#rea sounded (NJ-12) (Km2) N/A 

a . 

Shoals Examined:
I 

Shoal'Examina'tions (Ship) N/A 
rShoal Examinations (Launch) N/A

h 

‘Shoal Examinations (Sweep) N/A 
fShoal Examinations (other) specify N/A 

|

w 
N/A 

l5hoal Examinations (Total) 

n. , 
I

I 

I 

i 1 

imaviaational Aids: 

' 

Shore Aids “Positioned (including N/A 
; 

ranges) . 1‘ 

gFloating Aids Bositioned N/A 
“A 

lz-Iavigational Ranges Sounded N/A 
[Navigational Ranges Drifted N/A 
iScctor Ranges Positioned N/A 
EL-Iavigational Aids Established N/A

q 

; 

.__-_.._. _._ _i__ _________..-__._ - _ _ -i. 

i 
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31." §€lbfli§hment _,,,, Project P;Oj::cr Project Project; dumber: L21!.2b“r Nunfoer ‘(uli‘bflr 'n” 
1,-I.-._,.- ___._.V_ --

I 

rép-zltreff
” 

vignéls built (BOWLING AND FLAG) 32 
~-« .‘hiéfié'lg ‘rééfidilth w ' ‘- 

r_ 
"" . 

of Stations oceuoied -20 \m 
1115552211?”l VSI-tatiions Ire—Occupied " 

r“ 
.stat-iéhs permanently marked 27 

jg‘ané'é Triaveiééd (NJ-l.) (2mm) 20 NM 
[Eng—.8} 5f Eievatiéns Measured 40 

‘Heightgs Measure 30 
'Ufggég‘efHStaeioVns Photo Ident. "

_ 

wt-ldceicm(.s'pééli'fy) -— 

_ , j » 
.

s 

-

i 

E. of Calibration Stations: N/A M par-Ma, Decca; iii—Fix, Mini Fix, N/A ~ mm 'uo'rein/ Decca N‘étgfigatoru _ ._ _ _ _ - .'. ___ N/A 5‘ 

iio. ef E/c's marked and referenced N/A M“ 
I 

- ,_ . . r M 3_ “ML ' " ‘ :w ___.________.._ ___-____.__._._i._ g. _ 

: 

‘ 

_ _.-_____e__.___-_._.._._§_e__.n ._ 
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I 1;; YEAR ,__. A _. t-‘RO‘LW 
. _,._. 

_ 

'i‘O __ _ 

Labiighmefit ~,,_-.__--..._ -_ Project Project Project Pro" 
I. _ ' Emmaber MUST-L721" Numb-3:: it: 
. H '. I ‘. C '. ~‘-~---~----~ ~~-—---~-- ~~~~< ~--~v—-- -~ ~ - - --— 

EE-L'd'c _ah€:.._£_utren,t_“Data; * I

— 
I gauges33tip-1i§;}_9§1__W__.__U_ N/A

1 

geébra;hg,__gauq_¢s inzczersd. «TN/A 
I gajuggs. e_stablg;_sh:edw_,_m___. N/A 

3.3 @5311). hia’r‘fi 3c. 99y§re_é1,-_ _-,__W-_1_ _- -_ _._._‘,, “N (A 
I .1§_é_2i1.:_'c.h_:r4ic:1_irk§ 33$ @ébAéiéé - 

N/A 
‘Eféhizhjl a‘rkfinfLsélve 1.21963--- 

,. ._ iii—L: MA 
I iIfgvell.?_§~_9h?r£:)__ 5&1)” ,A N/A 

L.:§1CC2;-..-’9‘f. Elixirsht 'I_-_1_<?_§€E-§___S§t_(PLEEM 
_ 

NM 
l;-‘r_‘-1;)._,;b;: LCu‘tééLQ'fc Irate-:55. ée'qé‘iei‘Céfi- vN/A 

hiif'g';_19f__hQ_L}?S _pf___c_:"g1_?§r¢:n't f-Ie’aSU‘i‘e-‘fients N/A 
IL’CC: iiegsiiaéfeélfs") i: if: 

MN” 

I- ~m ___ ,_ ‘___ _ _~ 

I.L_.‘..._-___~_~.-~_fl .__ -M. __-_ _ # ~ _~ - _ 

I.---_...-‘w ~ _-_ -_,-- __ -_ m - --___ -__“-_ 

IEOEieiavnc‘gfa'tLhz; ' 

a 
"r 

,.i-fos..._’o'f_fOcéfiwqraphi'q’S;ta{t£0ns_ 
V _ _;N/A 

l.L’-‘:'ra.v.i_~tyProfileS-Suryey Oldfi-HESP'I) 
._ N/A 

igirgayigy Pif'Qlgs—-'t71:a}:k.- (21324:) (KS-l) N/A W 
IglqgnelgcProfile—survey (31.24:) (-22:11) 

7 “NI/A 
- 

I "' 

_3-{gg;{£t_i_.q Profile—‘tggé-k: (‘24.:-1;)~(2<:-1')_ HN/A 
I -2‘5=_‘-.m-"L£ Pficzfiilxitfwfi’é 

. 

(_"‘_._-.F"i-‘..5._ ;‘ “'3'” 
. iiv/A

_ 

:;_§ig'_§$mi92r9f:ilsfiréck. <55'-> ‘5‘?“ NN/A u 'l 

_ 

' 

_N/A 'i

.
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ustablishment~ Project ?r0juct Project Project 
Bottom Samples:~

( O of bottom sampl rab)

~1

1 

es 
No. of bottom samples (underway) N/A 
3 . of bottom samples (Armed Lead) N/A 

Cores 

bummer fiumber Number Number ML 
EI.l.C. 

No. of Samples retained N/A
;

1 

Miscellaneous: o
i 

No. of Dangers to Navigation, rocks
, 

ruins, pilings, etc., fixed. N/A 

,Shoreline checked (N.M.) (KM) N/A 
N/A 

No. of Reference buoys streaaed N/A 
Ho. of Re1 buoys recovered N/A 
No. of Stations Established: N/A 
tEambda, H’~Fix, 

Helicopter flying hours 

N/A 

N/A ‘~~~ ~ .. 
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I 
YEAR FROM L0 ‘ “N_ _h__m

I |1 

J1 i lI ~ Project 9rojcct Project Proj¢ct 
humbar Number Number Wumhar 

u.I.c. I 

E:;Lalilislnner1t:~ ~ 
.,_.._ “a f 

Data submitted from the ficlc: ' 

(Include file numbersz) _ 
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