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A Coordinate Referencing Policy for the Province of Nova Scotia

Purpose

The purpose of this document is to recommend policy regarding the establishment of a Nova Scotia
Coordinate Referencing System (NSCRYS); asthereferencefor dl provincid land survey measurement,
and as the foundation upon which all subsequent geo-spatial, primary and thematic databases are built.

Note: Definitions of technical terms and acronyms used in this document are included in
Appendix A



Summary Goal And Policy Statements

GOAL

To provide a Coordinate Referencing System for the Province of Nova Scotia as
the foundation for all positional geographic information uses to be known as the
Nova Scotia Coor dinate Referencing System (NSCRS).

POLICY STATEMENTS

1. To adopt the Nova Scotia High Precision Network (NSHPN) as the new
coordinate referencing framework for use by geographic information users
in the Province;

2. To maintain the existing network as a reference framework during the
transition to the NSHPN;

3. To adopt a horizontal datum for the NSCRS;

4, Toadopt avertical datum for the NSCRS;

5. To adopt a projection system for the Province;

6. To establish standards and specificationsfor the NSCRS;

7. To employ appropriate technology to maintain the integrity of the NSCRS;
8. Tofacilitate and encourage the use of the NSCRS; and

9. To adopt legislation governing use of the NSCRS.



A Coordinate Referencing Policy for the Province of Nova Scotia
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I ntroduction

The precision with which places, objectsand features can belocated on the ground or depicted
on maps, historically, has been dependent on a network of physical control points, the exact
locations of which have been determined by established survey methods. In Nova Scotiathis
network has been known as the Nova Scotia Coordinate Control System (NSCCYS). The system
provides aframework to which land surveyorsreferencetheir work. The system also providesa
foundation for base and topographic mapping, property mapping and al other thematic mapping
programs. Users of the system include: the federal, provincial and municipal governments;
engineers, planners, surveyors, mappers, foresters, hydrographers, geologists, GIS managers,
consultants and others. Some usethe system daily; others useit only on individua projects asthe
need arises.

The system has served Nova Scotiawell. It has been a" cost-effective societal investment” to
guote the "Report of the Task Force on Control Surveysin the Maritime Provinces' (Angus
Hamilton and James Doig, March 1993)." However, improved technology, coupled with
impending changesto the datums of the coordinate referencing network upon which the NSCCS
iscurrently based, signals the need for change. Thereis arequirement to implement a new
network: the Nova Scotia High Precision Network (NSHPN), based on therecently established
Canadian Base Network (CBN) high precision control points.

The NSCCS, the new NSHPN and all of their component parts (databases, control points,
products, etc.) collectively will be known asthe Nova Scotia Coordinate Referencing System
(NSCRS).

Coordinate Referencing Control Points

The Nova Scotia Coordinate Control System (NSCCS), referred to in this document, includesa
network of coordinate referencing control points on the ground, each of which have precisdy
determined positiond locations. This network forms part of national and international coordinate
referencing networks. The positions of the control points are determined with referenceto an
established point of origin. Thepositional valuesare recorded asx (Easting) and y (Northing)
coordinates. Control Pointsalso havea"H" (Height) coordinate. TheH coordinate providesthe
€levation of the point above an established surface (e.g. mean sealevel). By establishing x, y and
H vauesfor apoint on the ground, avery precise geo-gpatia location can be determined for each

This report was funded jointly by the three Maritime Provinces, Nova Scotia, New Brunswick and
Prince Edward Island. See Appendix B for recommendations from the report.
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point. When connected by survey, these control pointscreate a precise grid or network to which
featuresontheground (e.g. location of individua points, property boundaries, road intersections,
structures, etc.) can be accurately referenced.

Use of Coordinate Referencing Control Points

The NSCCS presently servesasthe primary network for al land related measurementsfor the
location of geographic information.

Such measurements or locations can be determined either directly or indirectly, i.e.:

e Directl
- Land Surveyors use the NSCCS as the reference for detailed surveys to accurately
establish and define positions of features on the ground.

e Indirectly
- Aerid photography depicting ground cover can bereferenced to the NSCCSand used to

create accurate maps.

- Mapsare created based on the NSCCS, and indirectly al geographic featuresor themes
plotted on the maps are geo-referenced (related to the NSCCS on the ground).

Theintegrity of surveying, mapping and many Geographic Information System (GIS) projectsrests
ontheintegrity of the NSCCS. TheNSCCSis, therefore, acritical component of the provincia
land information management system.

History of the Nova Scotia Coordinate Control System (NSCCYS)

A coordinate control network for the Province of Nova Scotiawasinitiated in March 1968 under
the Atlantic Provinces Surveying and Mapping Program (APSAMP). APSAMPwasadministered
on behalf of the Province by the (then) Department of Lands and Forests, under a
federa/provincial agreement signed between the Province and thefederal Atlantic Development
Board, subsequently taken over by the federd Department of Regional Economic Expansionin
April 1969.

The program to establish a coordinate control network throughout the Province was initiated in
1968 by the Nova Scotia Department of Landsand Forests through its Control Surveys Section,
Surveys and Mapping Divison. During thefirst five years of operation, the department placeda
total of 8,000 control points throughout the devel oped areas of the Province.

On April 1st, 1973, responsibility for implementation of a coordinate control network in the



Maritime Provinces was transferred from the individual provinces to the newly formed Land
Registration and Information Service (LRIS): aninter-provincia agency under the Council of
Maritime Premiers. The network was completed by LRIS in 1981 with the establishment of
approximately 23,000 control points, installed at atotal cost of over $10,000,000. The network
had previoudy been referred to by varioustitles, but was commonly known in the Province asthe
Nova Scotia Coordinate Control System (NSCCS). By 1981 the System was considered to be
completed, apart from on-going maintenance and densification. It was considered the envy of
many provinces and states throughout North America.

TheNSCCS, created by building upon thefederal Geodetic Survey of Canada's (GSC) control
base asafoundation, isanetwork of accurately measured control points marked on the ground
by metal "plugs’ set in concrete monuments, bedrock or on metal rods or pipesdriven into the
ground. These control points are used asthe point of reference for survey work, carried out in the
Province. They permit the results of surveysto be referenced to the provincial NSCCS and,
indeed, into national and international systems. The NSCCSisextensively used and relied upon
by both government and the private sector. Today, the mgor effort isfocussed on maintenance
and improvement of the existing network, including the mathematical adjustments of the survey
data.

Thetechnol ogy that enabled the building of the network wasthe dectronic distance meter (EDM).
The traversing methodol ogy used required visibility between adjacent control points, making it
necessary to place most of them aong provincia road rights-of-way. Thistechnology isnow being
superseded by newer technology associated with Global Positioning Systems (GPS), based on
signals received from earth orbiting satellites.

Even asthe network was being established, control pointswere being destroyed through various
activities, such asnecessary maintenance and improvement activitiescarried out by the Department
of Trangportation and Communications (DoT& C) within their rights-of-way; aswell asprojects
initiated by other users and devel opers (utilities, forestry, subdivisions, etc...). Theneed for a
maintenance program to replace destroyed control pointswasidentified and initiated in 1981, to
ensure continued access by the many users of the network. The maintenance program involved:
field inspection of each control point on aregular cycle; an analysis of new and ongoing
requirements; replacement of destroyed control points; the establishment of new control points
(dengfication of thenetwork); and mathematical adjustment to integrate new and revised positiona
information into the exigting network. Thismaintenancework (to replace acontrol point) required
funding estimated to cost $600 per control point.

A Monument Trust Fund was set up in 1982 as amechanism through which payment for destroyed
control pointscould bereceived. Sincethe Monument Trust Fund was established, more than 425
control points have been replaced using these funds. Only DoT& C has reported destroyed control
points, consequently al contributionsto the fund have been made by that department. Since 1980,
atotal of approximately 2,500 control points have been added to the network, either as
replacements or as additions to the initial network.
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In 1992, through a cooperative project led by the Province of New Brunswick, the three Maritime
Provinces contracted for a study concerning future developments with regard to coordinate
referencingintheregion. Theresultsof that study were presented in March 1993, astheReport
of theTask Forceon Control Surveysin the Maritime Provinces by Angus Hamilton and
James Doig (see Appendix B for recommendations from the report). The recommendations
contained in that report form the basisfor many of the recommendationsand policy statements
contained herein.

Asaresult of adecision taken in November, 1993 by the Council of Maritime Premiers, the
agency, LRIS, wasclosed on March 31, 1994. Withtheclosure of LRIS, the NSCCS became
theresponsibility of the Province. Itiscurrently administered by the Nova Scotia Geomatics
Centre (NSGC), Land Information Management Services Division, Department of Municipal
Affairs.

Theoverdl qudity of the NSCCS hasbeen consderedto be good, however, ongoing maintenance
of the System and mathematical adjustment of positiona values of the control points continueto
present costly challenges. An estimated $2.25 million was reported in a 1989 proposal to
undertake asingle cycletoinspect and densify the conventiond coordinate control systemin afive
year maintenance rotation plan. The proposa wasrgected astoo costly. The cost of establishing
the new Nova Scotia High Precision Network on the other hand is estimated at $750,000.

With theincreased use of new technol ogy, such as GPS and theintroduction of redefined datums
upon which the network is based, areview of the overall systemisin order. The use of new
technology significantly increasesthe precision with which the positions of control points can be
measured. These two developments have prompted the Province to consider establishing anew
network (theNSHPN) upon which the Nova Scotia Coordinate Referencing System will be based.
Inthelong run, the new network is expected to result in significant cost savings over maintenance
of the old system.

Components of thetotal system will bereferred to collectively asthe Nova Scotia Coordinate
Referencing System (NSCRS).

Policy Goal

To provide a Coordinate Referencing System for the Province of Nova Scotia as the
foundation for all positional geographic information uses

The Province of Nova Scotia has devel oped a comprehensive network of control pointsfor use
in referencing geographic featuresto aspecific location on the ground. The network, commonly
referred to asthe Nova Scotia Coordinate Control System (NSCCS), does not meet current state
of theart accuracy standards. Developmentsin survey technology that provide greater accuracy,
together with redefinition of thedatumswhich underpin the network, dictateaneed for changeand
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the requirement to implement anew network which embraces this new technology. Thisnew
network isreferred to as the Nova Scotia High Precision Network (NSHPN) to differentiate
between the two networks. Both networks (the new NSHPN and the existing NSCCYS) together
withtheir databases, products, etc. will bereferred to asthe Nova Scotia Coordinate Referencing
System (NSCRS).

I mplementation of Policy Statements

To adopt the Nova Scotia High Precision Network (NSHPN) as the new
coor dinate referencing network for use by geographic information usersin
the Province

The exigting coordinate referencing network, commonly referred to asthe Nova Scotia Coordinate
Control System (NSCCS), was devel oped between 1968 and 1981, and consists of anetwork
of morethan 23,000 control points. The network has been used and has served its userswell over
theyears, but it had not been formally adopted asthe officia coordinate referencing network by
theProvince. Intheyearssincethe completion of the NSCCS, devel opmentsin survey technology
accuracy, in combination with improvements to vertical and horizontal datums and other
devel opments, suggest the requirement for modifications to the network.

In the "Report of the Task Force on Control Surveys in the Maritime Provinces,” it is
recommended that the Province implement a new referencing network on which to base its
coordinatereferencing system. Thisrecommendationisbased ontheimproved survey capability
and the accuracy possiblethrough the use of new technol ogy, associated with Global Positioning
Systems (GPS), as well as redefinition of the datums which form the base for the existing
referencing network. GPS technology permits determination of accurate geographica pogtioning
quickly and economicaly over rdatively long distances. It isanticipated that most jurisdictionsin
North America, and internationally, will be adopting the new datums. For Nova Scotianot to
adopt and use the new technology and datumswould leaveit out of step with therest of North
America and the world.

TheProvince has participated in establishing anew coordinate referencing network which will
permit it to use GPStechnology. In cooperation with the federa government and the other two
maritime provinces, the Province has established four high precision control pointsforming part of
the Canadian Base Network (CBN). Thesecontrol pointsform part of nationa andinternationa
networks. In conjunctionwith thiswork, the Province established fourteen additiona " secondary”
(provincia) control points evenly distributed throughout the Province. These control points
together with the four CBN control points, can be considered the Nova Scotia component of the
CBN. Withtheestablishment of thisnew network, the new vertical and horizontal datums, and the
use of new technology; thereisarequirement to implement anew coordinate referencing network
for the Province. TheProvince should adopt anincremental approach to the establishment of the
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new coordinate referencing network to be known as the Nova Scotia High Precision Network
(NSHPN).

Thetransition to anew network will require that two networks (the new NSHPN and existing
NSCCS) bemaintainedin pardld until thenew network isfully operationd. In addition, numerous
actionswill be required to facilitate the transition. Some of these include:

- dengfication of NSHPN (the Nova Scotia component of the CBN) from the current
18 control points, to perhaps 150, in order to provide easy accessto the network from
all areasin the Province;

- development and maintenance of adatabase of transformation vectors, between the
new coordinate referencing network and the existing network. Thetransformation
vectorswill be obtained through observations using the new network, and used to
facilitate conversion of coordinate values between the two networks;

- encouragement of training for government survey staff and others, in the use and
application of the new technology, the networks, the system, etc.
RECOMMENDATIONS:
It is recommended that:
- the Province adopt a new coordinate referencing network; and

- the network be named the Nova Scotia High Precision Network (NSHPN).

To maintain the existing network as a reference network during the
transition tothe NSHPN

During the transition from the NSCCS to the NSHPN, it isimperative that the two networks be
operated in paradlel. Thisimpliesthat the NSCCSwill not be allowed to deteriorate during that
time, but will be maintained asat present, until suchtimeasthe NSHPN isin placeand operationd,;
and until appropriate technology isin general use among practicing land surveyors.

Therearetwo types of maintenance required to support the NSCCS: physical and mathematical.
Physical maintenanceincludesanalysisof the network to ensurethat it continuesto meet

the needs of itsusers; field ingpection; and if required, placement / replacement of new/
disturbed or destroyed control points.



M athematica maintenanceincludesmathematical adjustment to the coordinate values of
individua control pointstointegratetheminto the network; maintenanceand upkeep of the
associ ated databases, distribution of datato users, and remai ning current with devel oping
technology.

The mathematical maintenance can be done only at the centra office respongble for maintenance
of thedatabase: at present the Nova Scotia Geomatics Centre, Land I nformation Management
Searvices Divison, Department of Municipd Affairs Amherst. The physica maintenanceisusudly
done by regiond survey staff within the Land Information Centres (LIC's). Recently, however,
regional survey staff of the Departments of Natural Resources; and Transportation and
Communications aswell as staff from some municipalities, have cooperated with regiond survey
staff of the LIC's to ingpect and report on the status of control points within their regions. This
cooperation has greatly assisted with the maintenance of the network. Continued cooperation
should be encouraged, and L1C survey staff should consult with their regiona peersduring the
planning and priority setting process while establishing annual, regional work plans.

It will be necessary at some point to establish atarget date for the compl ete transition from the
NSCCStothe NSHPN. At that time, the NSCCSwill not be " shut down,” but its maintenance
will bediscontinued following whichthenetwork will degenerate. Thetarget date cannot befirmly
edtablished at thistime, but will be set in consultation with the survey community, so that userswill
befully aware of developmentswithin the sysem. Many factorswill determine when thistrangtion
will take place such as. economics, efficiency, cost, and acceptance of the new technology by the
survey community. Thistransition should be completed before the year 2005.

RECOMMENDATIONS:
It is recommended that:

- the NSCCS and NSHPN be operated and maintained in parallel, until the formal
transition to the NSHPN;

- the cooperation of all users of the system be encouraged to maintain the system and
to plan for annual maintenance work; and

- liaison with the user community be maintained on a continuous basis.

3.3 Toadopt ahorizontal datum for the NSCRS

With amore accurate definition of the shape of the dlipsoid of the earth, geodes s recognized the
need to improve the horizontd reference datum, and have implemented anew datum. The North
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American Datum 1927 (NAD27), was used initialy to compute the coordinate values of the
mgority of the control pointsincluded inthe NSCCS. Inthe Maritime Provinces, thisdatum was
replaced in 1979 by the newer and much more positionally correct Average Terrestrial System
1977 (ATS77). The observations for al control points in the NSCCS were adjusted and
coordinatevaluesdetermined based onthe ATS77 Datum. To further improveon ATS77 andto
be compatiblewith the federal government and other provinces, Nova Scotiamust now consider
adoption of arevised datum.

Many of the Canadian Provinces and the federal governments of Canadaand theU S A have
dready adopted anew datum: the North American Datum 1983 (NADS83). The Geodetic Survey
Division, Natural Resources Canada has recently (1995) committed to "concentrate on the
establishment and maintenance of the Canadian Spatial Referencing System (CSRS) and related
standards, throughinternationa collaboration.” A current redlization of NAD83 (NAD83 CSRS05)
isseen asan integral component of that commitment. At amesting of staff between the Maritime
Provinces and the Geodetic Survey Divison in Fredericton, May 25 and 26, 1995, it was agreed
that the three Maritime Provinces would adopt NAD83(CSRS95) as the new horizonta datum,

subject to a commitment by the Geodetic Survey Division to support this realization of NADS83.

RECOMMENDATIONS:
It is recommended that:

- Subject to a commitment of support from the Geodetic Survey Division, Nova
Scotia will adopt NAD83(CSR95) as the provincial horizontal datum; and

- the new coordinate referencing network (NSHPN) be based on the NAD83(CSR95)
datum.

Toadopt avertical datum for the NSCRS

In addition to redefining the horizontal datum, thefederal government isadjusting the vertical
datum. Thisprocessisunderway, but may not be sufficiently advanced for adoption for severa
years. Intheinterim, the Province should adopt the present Canadian Geodetic Vertica Datum
asthe provincial standard and be prepared to consider implementation of a readjusted federal
vertical datum such asthe North American Verticad Datum 1988 (NAV D88) upon its compl etion.
Itisnot essentia that the horizontal datum and vertica datum beimplemented at the sametime.

RECOMMENDATIONS:

It is recommended that:
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- theProvince of Nova Scotia officially adopt the present Canadian Geodetic Vertical
Datum as the provincial vertical datum; and

- when and if the federal government establishes NAVD88 or another new vertical
datum, at that time consideration be given to adopting that datum.

To adopt a projection system for the Province

Nova Scotia has produced its mapping using a 3E Modified Transverse Mercator projection
(BEMTM). The projection system adopted by the federd government for nationd coverageisthe
6E Universal Transverse Mercator projection (6EUTM). Conversionisnecessary if dataisto be
exchanged between the two systems.

There continuesto be an increase in the amount of data exchanged between federd and provincid
governments. Recent reductionsto federal budgetsindicatethat thisdataexchangewill increase
even more as both levels of government seek to reduce costs and avoid duplication of effort.
Because more data can now be exchanged more easily, and because of theincreasing use of GIS
technology, the dataconversion problem encountered with the use and transformations of different
projections has become more widespread.

A number of options were considered by the Task Group to remedy this problem, including
adoption of an oblique transverse mercator projection. Dueto issues of compatibility, convention
and general user experiencethese optionswerediscarded. Tofacilitate exchanges of dataand
to accommaodate the problem presently encountered in displaying complete provincia datasets
using the present 3°MTM projection; it isrecommended that the Province adopt the 6°UTM
projection asits official map projection.

When the new projection system isadopted, it should beimplemented at the sametime asanew

horizontal datum to minimize inconvenience and disruption to users of geographic information.

RECOMMENDATIONS:
It is recommended that:

- the Province of Nova Scotia adopt the 6EUniversal Transverse Mercator projection
asthe official map projection system for use in the Province; and

- theadoption of the new projection system and the horizontal datum be implemented
at one time, so that major users are inconvenienced as little as possible.



3.6 Toestablish standards and specificationsfor the NSCRS

All systems and databases require standards and specifications to ensure that the data and other
products generated are of consistent quality and accuracy, and are uniform across the Province.
The standards and specifications must be established, documented, implemented and used to
ensure that aconsigtent coordinate referencing system isavailable. The NSCRS servesthe public
of the Province, therefore, government must accept responsibility for thequaity of itsstandardsand
specifications, and for their consistent and continuous application. Some of the areasfor which
standards, specifications, procedures and guideines must be established and documented include:

Data: Datamust be collected, processed, analyzed, stored, maintained and disseminated.
Transformation vectors must be calculated, verified and recorded for future use. Data
values must be converted between the networks; from the existing network NSCCS, to
the new network NSHPN, and vice versa.

Globa Positioning Systems: GPStechnology, itsuse, dataprocessng, andys's, adjustment
and archiving must meet established provincia standards. Field survey procedures,
applications for use: e.g. use on property surveys, and other issues, must be specified.

Field Procedures: The control points which form the foundation of the networks must be
established to exacting specificationsintermsof site selection, their construction and the
determination of their preciseposition. Thesamewill betruefor control pointsestablished
to dengfy the NSHPN or for Active Control Points, if established. A standard st of field
procedures must be established for maintenance of the NSHPN.

RECOMMENDATIONS:
It is recommended that:

- the Nova Scotia Geomatics Centre, in cooperation with the Nova Scotia Committee
on Sandards for Geographic Information; establish, document and maintain
standards and specifications for the NSCRS, and

- asa cost saving measure, and since many of the standards and specifications
required by Nova Scotia will be similar to those required by the other Maritime

Provinces, cooperative efforts should be undertaken to develop them jointly with
New Brunswick and Prince Edward Island .

3.7 Toemploy appropriate technology to maintain the integrity of the NSCRS

Continued devel opment of the NSCRSwill berequired: densfication of theNSHPN; observations

10



to obtain and record transformation vectors between the new and existing networks; the possible
establishment of avalidation network to test equipment and procedures; and development of
transformation software packages to facilitate use of the system.

Development and maintenance of the NSHPN will require the use of new technologies. These
technologies will improve upon conventional procedures for surveying. One of these is Global
Positioning Systems (GPS) technology. GPS can providegrester positiond accuracy than can now
be attained using conventional survey procedures, and it can be more efficient and possibly less
costly to use over the long term.

The Globd Positioning Systemincludes acongtdl lation of gpproximately two dozen earth orbiting
satellites, maintained by the US Government, which transmit locational signals on a continuous
basis. To determine new positions using GPS technology, receivers read locational signals
transmitted from four or more of the satellites. With these signasand measurementsfromthehigh
precision control points established through the CBN, it is possible to determine very accurate
locations for the position of any feature on the ground. GPS technology requires aless dense
network of accurately measured control pointsto support acoordinate referencing system (1,000
or fewer control points as compared with the more than 23,000 required to support the present
NSCCYS). A GPS supported system should, therefore, beless costly to maintain and can provide
accurate measurements for ground features over relatively long distances.

Use of GPStechnology can be based on either "active' or "passive’ control points. "Active"
control pointsrequire placement of GPSrecelversat strategicaly located control pointsthroughout
the Province. Thesereceiversoperate continuoudly, or onrequest, and constantly receivesignals
from the satellite and transmit signals from a known position (preferably from one of the
established CBN control points). Use of "active" control points reduces the time and cost to
individua usersto determinearequired position. There are, however, consderable cost and other
liabilitiesassociated with the establishment of "active” control points. At thistimeitissuggested
that the Province's use of the GPS technology be restricted to "passive" control pointsonly, and
that the establishment of active control points may provide abusiness opportunity for the private
sector.

Appropriatetechnology and professiona staff are essential to support and implement any high
technology system. Not only must today's appropriate technol ogy be used, but a so staff must be
aware of, or participate in the current research and development of tomorrow's technol ogy.
Training, through participation in workshops, conferences and devel opment projectswill ensure
that gtaff, and the system, remain current with technological devel opment; and that plans can be
made to employ these innovations in atimely manner.

Such expertise can be maintained in-house or contracted through the private sector or academia.
Having acquired this expertise there is an obligation on government to shareit with its client users
to ensurethat its benefits accrue to the general public of the Province. Thiscan be accomplished
through workshops by and for the user community, to ensure that they are fully aware of the

11



3.8

3.9

complete range of services and products available through the NSCRS.

RECOMMENDATIONS:
It is recommended that:

- GPStechnology be used to develop and maintain the NSCRS,

- at present, "passive" control points be used to support the NSCRS

- theprivate sector and academic community be utilized whenever possible to improve

the NSCRS

To facilitate and encour age the use of the NSCRS
The NSCRS must bewell maintained, documented and easily accessed by itsusers. Thesystem
must be robust; its databases accurate, current and easy to use. Users must be encouraged to use
it and to report perceived weaknesses or shortcomings.
Government can st an examplefor the survey community by requiring that cadastral survey work
carried out or contracted by government isreferenced to theNSCRS. The agency responsible
for theNSCRS must liaise with the survey community on acontinuous basisto promote use of the
system and to require that survey work be referenced to the System. In thisway the major users
of the system will be involved in its maintenance to the mutual benefit of all.
Appropriate education and training services should be made availableto usersto facilitate and
encourage use of the new system.
RECOMMENDATIONS:

It is recommended that:

- cadastral surveys carried out or contracted by government be required to be
referenced to the NSCRS

To adopt legisation gover ning use of the NSCRS.

The current system, the NSCCS, had not been formally adopted as the official coordinate
referencing systemfor the Province. Although most land surveyorsin the Province have accepted

12



and used the system, there was no requirement to do so. Indeed in many instancesit would have
been difficult and expensveto reference some surveysto the system. With the adoption of the new
system, theNSCRS, it must be mandatory to reference cadastral surveystothe system, otherwise
the Province will be required to support two or more coordinate referencing systems. Itis
recommended, therefore, that |egidation be enacted to ensure that the NSCRS is the official
coordinatereferencing system for the Province, and that it be so recognized by the user community.

13



RECOMMENDATIONS:
It is recommended that:
- the NSCRS be adopted as the "official" coordinate referencing system for the

Province through legislation such as "An Act Respecting the Establishment of a
Coordinate Referencing System for the Province."?

A similar act "An Act Respecting the Establishment of a Survey System for the Province" was
introduced in 1971, but has not been proclaimed by the Province.

14



APPENDIX A
A Coordinate Referencing Policy for the Province of Nova Scotia
DEFINITIONS
Active Control Point Active control points require placement of GPS recelvers at Strategically located
control pointsthroughout the Province. Thesereceiversoperate continuoudly, or on request, and constantly

receive signalsfrom the satellite and transmit sgnalsfrom aknown position (preferably from one of the
established CBN control points).

Canadian Spatial Referencing System (CSRS) A term used to definethe Canadian federal government's
coordinate referencing system.

Contral Point A permanently fixed point on the ground with mathematically adjusted 3 dimensional
positiond values used to accurately reference information to the earth. Physical characteristicsof acontrol
point may vary from ameta stakein the ground to amarker set in concrete or bedrock to abrassplate
embeddedinapillar. Alsoreferred to asagrid monument or Nova Scotia Control Monument (NSCM)
or Survey Control Point.

Densification refersto theestablishment of additiona control toimprovethe network dueto aninsufficient
number of control points to meet the needs of users.

Dedtroyed refersto control points, which have been either physically "destroyed” or disturbed in such a
manner asto render their coordinate va uesunreiable: and the control pointsno longer useful to the system.

Geographic Information System(GIS) An organized collection of computer hardware, software and
procedures designed to support the capture, management, manipulation, analysis, modelling and display
of spatially referenced data for solving complex planning and management problems.

Geo-Spatial asused in thiscontext, refersto geographic dataor information which isareal in extent, and
is geographically referenced to a specific point on the ground through a network of control points.

Global Positioning Systems (GPS) A Globa Positioning System includesaconstdllation of approximately
two dozen earth orbiting satdllites, maintained by the US Government, which transmit locationa signalson
acontinuousbasis. To determine new positions using GPStechnology, receiversread locational signals
transmitted from four or more of the satellites. With these signals and measurements from known high
precision control points, it ispossibleto determine very accuratelocations for the position of any feature
on the ground.

Nova Scotia Coordinate Control System (NSCCS) A term used to describe the network of Nova Scotia
coordinate control points referenced to the NAD27 datum and those referenced to or subsequently
converted to the ATS77 datum and their associated databases.




Nova Scotia Coordinate Referencing System (NSCRS) A term used to describe the coordinate
referencing system proposed for the Province of Nova Scotia, initsentirety, including the NSCCS, the
NSHPN and the associated databases and products.

Nova Scotia High Precision Network (NSHPN) A term used to describe the network of Nova Scotia
coordinate control pointsreferenced to positional valuesdetermined from the new Canadian Base Network
(CBN) (thismay include some control pointsincluded intheformer NSCCS; if their new CBN postiona
coordinates have been determined to an appropriate standard) and its associated databases.

Passive Control Point A passivecontrol point isonethat has had its precise coordinate values previousdy
measured using GPS technology. This control point can be used as a reference while utilizing the GPS
technology.

Projection Becausetheearthisellipsoidal, itisimpossibleto portray it on aflat surface (apaper map) in
amanner which doesnot distort either shape, distanceor direction. To overcomethisproblem aprojection
system must be sel ected which best meets the needs of the shape of the Province and the intended use of
the mapping.

Replace refersto the placement of anew control point where one has been "destroyed” and/or its survey
to establish positional valuesfor its location.

Survey meansasurvey to define an accurate geographic position for aland feature, property boundary,
etc.

Definition of Acronyms:

ATS77 - Average Terrestrid System 1977: ahorizontal datum upon which calculations were based
to determine the value of coordinates of control points.

CBN - Canadian Base Network: A High Precision Network 1995 (see also HPN).

GPS - Global Positioning System: is a constellation of approximately two dozen earth orbiting
satelliteswhich transmit locational signals. GPSis atechnology through which accurate
positional control point coordinates can be determined through readings received from the
network of satellites, and related to other control points with known values.

GSD - Geodetic Survey Division of the Geodetic Survey of Canada: asub unit of Natura Resources
Canada (formerly the Department of Energy, Mines and Resources Canada).



HPN - High Precision Network 1995 (see d'so CBN).
-3-
MTM - Modified Transverse Mercator: a 3E mapping projection used by the Province of Nova
Scotia.

NAD27 - North American Datum 1927: ahorizontal datum upon which calculationswere based to
determine the value of coordinates of control points.

NAD83 - North American Datum 1983: ahorizontal datum upon which calculations are based to
determine the value of coordinates of control points.

NAVDS88- North American Verticad Datum 1988: the datum uponwhich caculations of vertical "H"
values (elevations) may be based.

UTM - Universd TransverseMercator Projection: a6° mapping projection usedinfederal mapping
(e.g. for National Topographic System maps at scale 1:50,000)



APPENDIX B

A Coordinate Referencing Policy for the Province of Nova Scotia

RECOMMENDATIONS FROM " REPORT OF THE TASK FORCE ON
CONTROL SURVEYSIN THE MARITIME PROVINCES®

Note:

In the Fall of 1992 the New Brunswick Geographic Information Corporation (NBGIC), Nova Scotia
Department of Municipal Affairs and the Prince Edward Island Department of Finance co-
sponsored a Task Force Sudy on Control Surveysin the Maritime Provinces. The completed task
force report made recommendations focusing on the need to establish a new coordinate referencing
system to meet the needs of the 21st century.

The Task Force recommendations have not yet been formally considered and adopted as policy by
Nova Scotia and Prince Edward Island, but New Brunswick has formally accepted the
recommendations. There is widespread agreement, however, that Global Positioning Systems
technology will be the technology of choice in the near future.

A key statement in the Report advised that the Geodetic Survey of Canada has proposed to have
a High Precision Network (HPN) completed across Canada by 1995. The HPN is intended to
improve the horizontal accuracy of the system and to facilitate the use of the new Global Positioning
System (GPS) technology. The federal government is prepared to do the observation on 10-12
Primary HPN pointsin the Maritimes Provincesif the provinces are prepared to do the site selection
and construction of the primary HPN pointswithin their individual provinces. The federal timetable
requiring that the HPN points within Nova Scotia be constructed by the fall of 1993 was met by the
Province, and preparations are currently underway for a 1994 observation campaign.

Thefollowing recommendations concerning the Nova Scotia Coordinate Referencing System are quoted
directly from the Report of the Task Force on Control Surveysin the Maritime Provinces:
1. The Value of a Survey Control Framework

Recommendation

Thegovernment in each province must continueto maintain an effective survey control framework.
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M aintenance
Recommendations

Phydcd maintenance. Recognizing that theimportance of conventiond survey control markerswill
be diminishing as the new technology is phased in, the cooperation of the user community in
reporting the condition of control points and in establishing "interim" control should be
encouraged.

Mathematical maintenance. Recognizing that the existing database is the foundation for the
transformation vector database, it isrecommended that support for the mathematica maintenance
programs be continued.

Design an Implementation Plan for a Survey Control Framework for the
Twenty-first Century

Recommendations

Start preparationsimmediately on the design of acompletely new GPS-based reference framework
tied to the GSD's High Precison Network. 1tissuggested that thisbe called NAD 83 (HPN95).

Retain and maintain the ATS 77 reference framework until the new NAD83 (HPN95) framework
isin place and until geodetic quality GPS recelvers are in general use among practicing land
surveyors. It isexpected thiswould occur about the year 2000.

Request that the GSD establish a primary High Precision Network of 10 or 12 pointsin the
Maritimes. The Provinces should cooperate with the GSD on this project. These pointswould
bethe foundation for NAD83 (HPN95), the horizonta survey control framework for the twenty-
first century.

Prepare to establish and maintain aregional High Precision Network. Initially some 20 to 30
regional HPN points would be established, and the resources would be made available to add
pointsasrequired. Theobjectiveof theregiond HPN program should beto have at least one point
in every sizeable population centre. Ultimately, there arelikely to be morethan 100 HPN points
in the region.

Build a database of observed transformation vectors for converting NAD27 and/or ATS 77
coordinatesto NAD83 (HPN95) coordinates. This database must be supported by observations
and computation. It isestimated that it will take at least five yearsto build a transformation vector
database, and it islikely that it will be needed for at least ten years after that.
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Definea"trangition period" during which survey plans could be submitted either inthe ATS 77
framework or the NAD83 (HPN95) framework. Thisperiod could start afew months after the
HPN isin place, hopefully early in 1995, and continue until the year 2000 £ 2 years when the new
framework would become the official framework.

Train or recruit a GPS specialist for the long term. For the short term, it is suggested that the
provinces contract for expertise as required.

Develop standards and guidelinesfor the use of GPSon property surveys. It issuggested that the
provinces collaborate on this task.
Related Technical I ssues

Recommendations

Maps at the scale of 1:10,000 and smaller be compiled on the UTM projection with the UTM grid
the dominant grid and the MTM grid the secondary grid; and

Maps at the scaleslarger than 1:10,000 be compiled onthe MTM projectionwith the MTM grid
the dominant grid and the UTM grid the secondary grid.

The Vertical Datum

Conclusion and Recommendation

Itisapparent that, at least for the next two or three years, New Brunswick and Nova Scotiacan

consder NAVD 88 asa"scientific analysis'. If the Geodetic Division does decide to make
NAVD 88 the "official” datum, then the situation should be reviewed again.

Integrated Surveys (Note: Appliesto New Brunswick only)



APPENDIX C

A Coordinate Referencing Policy for the Province of Nova Scotia

CONTROL SURVEYSTASK GROUP

Member ship

A Control Surveys Task Group was established under the Land Information SystemsAdvisory Committee
of the Nova Scotia Land Use Committee, to recommend adraft policy on thistopic. Members of the Task
Group are listed below:

<

K. AuCoin, Department of Natural Resources

M. Banks, Department of Natural Resources

K. Caines, Department of Transportation and Communications (part)
G. Clarke, Department of Natural Resources (retired)

B. Fay, Nova Scotia Land Use Committee (Secretary)

A. Flemming, Department of Municipal Affairs (part)

W. Franklyn, Department of Transportation and Communications (part)
P. Kittilsen, Department of Municipal Affairs (Chair)

B. Robertson, Department of Municipal Affairs

D. Rushton, Department of Transportation and Communications (part)
D. Rice Smith, Department of Transportation and Communications (part)
R. Snair, Department of Transportation and Communications (part)

W. Thompson, Department of Municipal Affairs
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