
by R .  A, Smith

M etropo l i tan  T o ro n to  has grown during the last  f e w  y e a r s  to one of the 
great  c i t ies  of  the w o r ld .  C o -ord in a t in g  and organ iz ing  the act iv i t ies  of  both p r i ­
vate and public  b o d ie s ,  is an important  part of  any urban d eve lopm ent  plan. It wil l  
resu lt  u lt imately  in t rem en dou s  saving. To  a c c o m p l i s h  th is ,  a p r o g r a m  of c o n t r o l  
surveys  was started  by M etropo l i tan  T o r o n to .

On N o v e m b e r  4,  1958, a r e p o r t  p r e p a re d  by the C o m m i s s i o n e r  of  R oad s  
was submitted and approved  by the M etropo l i tan  C ou nc i l .  It author ized  the e s t a b ­
l ishment  of  a ve r t i c a l  con tro l  netw ork  in the M etrop o l i tan  a re a .  A r r a n g e m e n ts  
w ere  made to have the Roads  D epartm ent  survey  staff  w o r k  in c o - o p e r a t i o n  with 
the Department  of  M ines  and T e c h n ic a l  S u r v e y s ,  Ottawa,  to es tab l i sh  a s y s te m  of 
p r e c i s e  bench m a r k s  in M etropo l i tan  T o r o n to .  As  you  are  l ike ly  all  a w a re ,  this 
w ork  was com p le te d  and 255 new bench  m a rk s  and 40 o ld  ones  w e re  t ied  in to a 
p r e c i s e  sy s te m  re lated  to geodet ic  datum.

In I960,  the survey  was co m p le te d  and, in 1961, a book le t  was pub ­
l ished  listing the e levat ions  and lo ca t ions  of  all  these  bench  m a r k s .  It is the inten ­
tion that this p r e c i s e  netw ork  f o r m  the b a s i c  f a b r i c  to w hich  many addit ional bench  
m ark s  will  be re la ted .  We are  hoping that the l o c a l  m unic ip a l i t ie s  in the M e t r o ­
politan area  w i l l ,  as soon  as p o s s i b l e ,  es ta b l i sh  a dense  s y s te m  of  bench  m a r k s  in 
their  own munic ipal i ty  all r e la ted  to the p r e c i s e  netw ork .

Having c a r r i e d  out the p r im a r y  w o rk  n e c e s s a r y  f o r  the bench  m a r k s  we 
then turned our attention to the la r g e r  and m o r e  c o m p l e x  p r o b l e m  of  h or izonta l  
c on tro l .  The M etropo l i tan  Counci l  was ap p roach ed  and this t im e  it ap p roved  the 
es tabl ishment  of  a h or izonta l  c o n tro l  sys tem ;  again the w o rk  was  to be done in c o ­
operat ion  with the Departm ent  of  M ines  and T e c h n ic a l  S u r v e y s ,  Ottawa.

In the s u m m e r  of  I960 the G e o de t i c  Survey  of  Canada,  part  o f  the D e ­
partment of  M in e s ,  sent a r e c o n n a is a n c e  c r e w  to T o r o n to  to d e term ine  the bes t  
lo ca t ions  f o r  the es tab l ishm ent  of  a num ber  of  f i r s t  o r d e r  tr iangulat ion  stations.
The party of  two m en  w o rk e d  here  f o r  o v e r  two months locat ing  betw een  20 and 25 
stations which could  be used  the fo l low ing  S u m m e r  f o r  survey  w o rk .  One o f  their  
m a jo r  p r o b le m s  was to set up t r iang les  which had suf f i c ient  strength o f  f igure  to 
be used  fo r  geod et i c  w o rk .  The a c c u r a c y  of  the f i r s t  o r d e r  survey  was  a p p r o x i ­
m ate ly  one in one hundred  thousand,  or  one foot  in twenty m i les*

The fo l low ing  s u m m e r  a la rge  survey  party cam e  to T o ro n to  and c o m ­
m e n c e d  w ork  on the actual  survey* During that S u m m e r  22 f i r s t  o r d e r  stations  
w ere  es tab l ished  and tr iangulated .  Shown on this plan are  the l o ca t io n s  of  the 
var ious  stations,  the red  l ines  indicat ing the l ines  m e a s u r e d .  The main  f o c a l  
point of this netw ork  was a station set on the r o o f  of  the Im p e r ia l  O il  Building on 
St. C la ir  Avenue.  If any of you  have e v e r  gone up to the o b s e r v a t io n  d eck  you will  
r e a l ize  the m agnif icent  v iew  of  the whole c ity  that is obtained f r o m  this building.

Other stations w e re  l o ca ted  on the r o o f  of  V i c t o r y  M i l l s ,  G ledhi l l  Publ ic  
S choo l ,  an apartment bui lding in Don M i l l s ,  The Carl ing  Building in E t o b i c o k e ,  
M o r g a n ’ s Store in C lo v e rd a le  Mall  and the r o o f  of  the H E P C  L a kev iew  Generat ing  
Plant.  At the other points shown on the m ap ,  ground stations w e re  es tab l ished ;  
ove r  the m a jo r i ty  of  th e se ,  t o w e r s  w ere  e r e c t e d  100 feet  in height b e c a u s e  the 
stations had to be i n t e r v i s i b l e . Using m o d e r n  e l e c t r o n i c  surveying  methods  the 
angles  and d istances  between all  the stations  w e re  m e a s u r e d  and their  re la t ionsh ip  
to a base  line jo ining an exist ing geod et i c  station in King City to one in Uxbridge  
was m e a s u r e d .
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That winter  the geodet ic  values  of  these stations w e re  ca lcu la ted  on an 
e le c t ro n ic  com pu ter  in Ottawa. The resu l ts  w ere  e x p r e s s e d  as lati tudes and l o n g i ­
tudes given f o r  each  station to four  d e c im a l  p la ces  of  a se co n d ,  at sea l e v e l .

These  f i r s t  o r d e r  stations are  ap p rox im ate ly  l ive  m i l e s  apart .  It was 
then n e c e s s a r y  to estab l ish  co n tro l  stations on the ground at a m uch  g r e a te r  density  
and in loca t ions  read i ly  a c c e s s i b l e  to l o c a l  s u r v e y o r s  and e n g in e e r s .  By a s troke 
of luck,  we w ere  again able to have the F e d e r a l  G overn m en t  c o - o p e r a t e  in the 
establ ishment  of this network .  Not long after we re q u e s te d  their  c o - o p e r a t i o n ,  the 
City of M ontrea l  asked that a s im i la r  p r o j e c t  on a m uch  s m a l le r  sca le  be u n d e r ­
taken. The F e d e r a l  Departm ent  a g re e d  to do both the T o r o n to  and M ontrea l  p r o ­
je c ts  .

In the s u m m e r  of  1962 a survey  party f r o m  the T o p o g ra p h ic  Sect ion  of  
the F e d e r a l  Departm ent  was sent to T o ro n to  to c a r r y  out secon d  o r d e r  t r a v e r s in g  
between the f i r s t  o r d e r  tr iangulat ion stations.  Shown on this m ap  are  the a p p r o x i ­
m ate ly  230 ground stations es tab l i sh ed  last  s u m m e r .  T h e se  stations  are  m a r k e d  
by co n c re te  m onuments  I 4 n in d ia m e t e r ,  4 , 6n deep ,  set f lush with the ground.  The 
east half  o f  M etropo l i tan  T o ro n to  has now been  c o v e r e d  and during the co m in g  
season  approx im ate ly  200 stations wil l  be es ta b l i sh ed  in the west  half .  The entire  
network  will then be adjusted by e le c t r o n i c  com pu ter  and the latitude and longitude 
fo r  each  station then be known.

It wil l  be n e c e s s a r y  to conver t  the pos i t ions  f o r  the points f r o m  g e o ­
graphic  c o -o r d in a t e s  to plane rectangu lar  c o - o r d i n a t e s .  A  p r o j e c t i o n  wil l  be d e ­
cided upon fo r  the plane c o -o r d in a t e  s y s te m .  A  p r o je c t i o n  is s im ply  a r e p r e s e n t a ­
tion of the ear th 's  sur face  on a plane. In any p r o je c t i o n  it is es sent ia l  that there  
be one and only one point on the earth c o r re s p o n d in g  to each  point on the plane.

Thus the plane c o - o r d i n a t e s  of any point in the M etropo l i tan  T o ro n to  
area  can be e x p r e s s e d  in t e r m s  of two d i s ta n ce s .  One of these  d is tances  to be 
known as the X c o -o r d in a t e  wil l  give the pos it ion  in an east  and w est  d ire c t io n ;  the 
other to be known as the Y c o - o r d in a t e  wil l  give the p os i t ion  in a north  and south 
d irect ion .

The estab l ishm ent  of  p r im a r y  co n tro l  points in M etrop o l i tan  T o ro n to  
will  be f in ished  this S u m m er  and the plane c o -o r d in a t e  va lues  wil l  be available  
approx im ate ly  one yea r  f r o m  now.  The next step is e s tab l ish m en t  of  a num ber  of 
survey  monuments  at a g re a te r  density .  We exp ec t  this wil l  be a c c o m p l i s h e d  by 
the var ious  G overnm ent  s u r v e y o r s  who have m o d e r n  e l e c t r o n i c  survey  equipment 
relating their la rge  p r o j e c t s  to the co n tro l  netw ork .  T h e se  m onum ents  should be 
es tab l ished  at an a c c u r a c y  of at least  one in twenty thousand. This  wil l  insure 
that the absolute pos it ion  of any point re la ted  to the c o -o r d in a t e  co n t ro l  survey  wil l  
be pos i t ive ly  known.

What is the purpose  of  a survey  in the f i r s t  p l a c e ?  Certa in ly  surveys  
are  p e r f o r m e d  fo r  a var ie ty  of  p u r p o s e s ,  but it is quite gen era l ly  true that one 
purpose  of  a survey  is to enable subsequent  identi f icat ion  of  a point or  p a r c e l  of  
land, f requently  by another p e r so n .  This  is an important  part of  mapping o p e r a ­
t ions ,  and it is v e ry  important  in lega l  and cons truct ion  survey ing .  Part  o f  the 
resu lts  of a survey  is a m eans  w hereby  other s u r v e y o r s  can loca te  the same 
point or p a rce l  of  land as that o r ig ina l ly  surveyed .  Al l  surveys  c a r r i e d  out by 
var ious  independent surveying and eng ineer ing  o rgan izat ions  re lated  to the con tro l  
network  are automatical ly  re la ted  one to the other and the in form ation  can be used  
interchangeably  with little i f  any further  f ie ld  w ork .

A c o -o r d in a t e  s ys te m  p r o p e r ly  used ,  is the best  method  of  insuring 
that a monument has been r e s t o r e d  in its true posit ion .  By  tying all surveys  to a
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c o m m o n  co n tro l  s y s te m ,  the su r v e y o r  will  be able to e x p r e s s  the pos i t ion  o f  any 
point in a s imple  d irect  m anner .  The s y s te m  prevents  la rge  b lunders  and u s e s  
the b a s i c  p r inc ip le  of  p roport ion ing  f o r  setting points .  Computation can be quickly  
made using c o - o r d i n a t e s  and they are  a lso  easy  to use  with an e l e c t r o n i c  c o m p u te r .  
They provide  a s imple  and d ire c t  way f o r  plotting plans and m aps  and enable the 
preparat ion  of  a ccurate  city m a p s .  They  a lso  p rov ide  the ground c o n tr o l  f o r  all  
aer ia l  mapping p r o j e c t s .

Contro l  m onuments  should be c o n s i d e r e d  as perm anent  m onum ents  and 
lo ca ted  where  they are least  l ike ly  to be d isturbed .  Al l  p r o p e r t y  m onum ents  can 
then be c o n s id e r e d  as t e m p o r a r y  points that are  l ike ly  to be d isturbed  or  r e m o v e d  
by construct ion .  It would be ideal to have co n t r o l  m onum ents  600 feet  apart in 
res ident ia l  a reas  and about 300 feet  apart in the c o r e  o f  the c i ty .  The p resent  
surveys  are  only suitable fo r  c o -o r d in a t in g  large  public  w o rk s  p r o j e c t s  which  
requ ire  expens ive  su r v e y s .

The Munic ipali ty  of  M etropo l i tan  T o r o n to  is aw are  of  the need  f o r  c o n ­
t r o l  survey  and has taken posit ive  steps  to es tab l ish  netw orks  that are  a cceptab le  
to all .

It is now up to the m e m b e r s h i p  of this group  to see  that the P r o v in c e  
o f f i c ia l ly  r e c o g n i z e s  this netw ork  and p a s s e s  leg is la t ion  that it be c o m p le t e d ,  
maintained and used  to rela te  all  lega l  su r v e y s .

-o[s-
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