Questionnaire 3D-Cadastres:
status September 2014 HH BD@(adﬂm’fi
Trinidad and Tobago

This questionnaire is an activity of the FIG working group 3D-Cadastres 2014-2018. The purpose of
the survey is to make a world-wide inventory of the status of 3D-Cadastres at this moment and the
plans/expectations for the near future (2018). By sharing this information, it should be possible to
improve cooperation, learn from each other and support future developments. This is the second time
that the questionnaire on 3D-Cadastres is conducted by the FIG working group on 3D-Cadastres. The
first time was in 2010 in order to document the status in 2010 and expectations back then for 2014.
The responses have been analysed (van Oosterom et al. 2011, Karki 2013). For more information on
the FIG working group on 3D-Cadastres see the website www.gdmc.nl/3DCadastres. Now a few
notes and suggestions, which should be helpful when completing the questionnaire:

e The conceptual model used as background for the 3D Cadastres questionnaire is the 1ISO
19152 standard (1SO, 2012): the Land Administration Domain Model (LADM).

e In this questionnaire the concept of 3D-Cadastres with 3D parcels (or 3D spatial units in
LADM terminology) is intended in the broadest possible sense. However, what exactly is (or
could be) a 3D parcel is dependent on the legal and organizational context in the specific
country (state, province). 3D parcels include land and water spaces, both above and below
surface.

e A more formal definition: A 3D parcel is defined as the spatial unit against which (one or
more) unique and homogeneous® rights (e.g. ownership right, lease or other land use right),
responsibilities or restrictions are associated to the whole entity, as included in a Land
Administration system.

o As the definition above is quite abstract, it is tried in the questions to be more specific and real
world situations are used. Many examples with partial/preliminary answers from 2010 are
available on-line at http://www.gdmc.nl/3DCadastres/participants/. Inspecting some of the
completed 2010 questionnaires from different other countries might help when formulation
the answers for your jurisdiction.

e A 3D parcel is a ‘legal object’ describing a part of the space. Often there is a relationship with
a real world/physical object, which can also be described in 3D. Please be aware of the
difference between these two types of objects and that the focus in the context of 3D-Cadastres
is on spaces of the legal objects and not the registration of the physical objects as such.

e If a certain question is not relevant or if you have no clue what to respond, do not spend any
time on this (and leave the field blank).

e The questionnaire has been prepared by a mixed Australian (Rod Thompson/Sudarshan
Karki)/Dutch (Jantien Stoter/Hendrik Ploeger/Christiaan Lemmen/Peter van Oosterom) team.
The questionnaire is grouped in the number of blocks. This has no meaning in the sense of
priority and it is often the case that a question could belong to multiple blocks. Please do not
feel disturbed by this.

¢ Similar to the Questionnaire 3D-Cadastres, the completed forms will be made available on
website of FIG working group on 3D Cadastres.

o Please complete this questionnaire before 1 October 2014 and send it to
P.J.M.vanOosterom@tudelft.nl (or Peter van Oosterom, TU Delft, OTB, P.O. Box 5030, 2600
GA Delft, The Netherlands).

! Homogenous means that the same combination of rights equally apply within the whole 3D spatial unit. Unique means
that this is the largest spatial unit for which this is true. Making the unit any larger would result in the combination of
rights not being homogenous. Making the unit smaller would result in at least 2 neighbour 3D parcels with the same
combinations of rights.



1. General/applicable 3D real-world situations

This part of the questionnaire refers to the applicable 3D real-world situations to be registered by 3D
parcels. It also addressed the types of 3D geometries, which are considered to be valid 3D

representations for these parcels.

Status 2014

Expectations 2018

1.1. Are all 3D parcels (3D spatial units
in LADM terminology) constrained to
be within one surface 2D parcel?

Yes. Different strata
(condominium) rights limits
may be shown in vertical
section within the 2D parcel
but they are constrained to be
in the one parcel.

There are still plans to
create legislation for the
rights above surface
(condominiums) but no
plans to change or create a
new graphic way of
presenting them.

1.2. Are 2D and/or 3D ambulatory?
boundaries permitted?

2D ambulatory boundaries
are permitted, both riparian
and littoral. 3D ambulatory
boundaries do not exist.

There has been no
discussion on changing to
3D boundaries

1.3.a. Is it allowed to have 3D parcels No. Condomium rights relate | No plans
(spatial units) not related to physical to the building. Mineral
constructs or objects? (e.g. airspace, mining rights refer to each
subsurface volumes) surface parcel.
1.3.b. If 1.3.a positive: approximately none No plans
what proportion of new 3D parcels
(spatial units) would involve such cases
(not related to physical object)?
1.4. Are disconnected parts of a single | Only in the instance of the No plans
3D parcel allowed? common areas being tied to

the condominium. They

cannot be transferred

separately.
1.5. Spatial limitation — e.g. must the The parcels are not spatially | No plans
3D parcel be related to a closed volume | or graphically defined in 3D.
or is it allowed to have ‘open’ or
unbounded 3D parcels (e.g. towards the
sky).?
1.6. Are curved surfaces to bound the Not defined No plans
3D parcels allowed?
1.7. Must the curved surfaces (if Not defined. No plans
allowed) be cylindrical sections, or any
other constraint?
1.8. Any other constraints — e.g. all The parcels are not so No plans
surfaces must be horizontal or vertical? | precisely defined.
1.9. Is there legislation (law and/or Land Surveyors Rules — Rule | No plans

regulations) for 3D descriptions of
parcels? If so please, mention law and
article(s).

19.
“The following plans shall be
prepared for all Townhouse

2 An ambulatory boundary is a boundary of a land parcel which follows the movements of a natural feature such as a river.
Its position determined at points of time (when a survey is carried out), but between such “fixes”, the definition of the
property is the position of the real world natural feature.




Schemes and Condominium
schemes:

1) A location plan
which shall record the
cadastral data including
“common areas” and
sufficient measurement to be
able to replace all structures
(2 Strata plans for all
floors within the
condominium scheme

3) Elevation plans
showing each facade view”.

1.10. Is the legal text available in
original language?

N/A. The country is English-
speaking

1.11. Is the legal text (relevant part)
available in English translation?

N/A. The country is English-
speaking

1.12. Do you have example
descriptions of typical 3D parcels;
either ‘prototype’ or ‘operational’?

3D example Trinidad and
Tobago.jpg

1.13. Is there a formal model for the 3D | No No plans
parcels (UML style); e.g. based on ISO
TC211 series (especially LADM, 1SO
19152)?
1.14. Are natural resources No. natural resource rights No plans
(groundwater, mining rights) shown in | are not shown. Reserves such
your land administration? If yes, are as gas pipelines are shown as
they considered as 3D parcels (spatial 2D parcels. Mining rights are
units) with RRRs attached? linked to the surface parcels.
Oil mining leases in the
marine environment are also
linked to the surface parcel.
1.15. Are legally restricted spaces, No. No plans
above or below, such as polluted areas
considered as 3D parcels?
1.16. Are spatial plans considered as No. Spatial plans are No plans

3D parcels (as rights or restrictions are
related to them)? Sometimes also called
spatial development plans, zoning plans
or physical plans (land use, urban,
regional, environmental,...)

completely separate from the
cadastre and not related to
the parcel. They are not 3D.

1.17. Any other geometric issues
related to 3D parcels?




2. Infrastructure/utility networks

This refers to the situation where an infrastructure network is considered to be defined within the land
administration. For example in some jurisdictions, an underground network might be privately
constructed for the purpose of leasing space in it for other organisations to run cabling. In this case, a

network, or part of that network may be considered to be a real estate object.

Status 2014

Expectations 2018

2.1. Do you register networks as an
entity in the land administration? (e.g.
subterranean conduit networks)

Pipeline networks for
example are registered as a
general plan denoting
acquisition from the parent
parcels.

No plans

2.2. If so, then No plans
(a) can the network structure be viewed |(a) The land administration is
graphically in the land administration? an index to the plan so
(b) can the network structure be traced the structure can be
in the database(s)? viewed in 2D.
(c) are networks registered by means of |(b) Yes.
a cadastral identifier (such as a ‘parcel |(c) They are recorded as a
number’)? plan number as the
(d) are RRRs and parties attached to graphical aspect is
these network objects? separated from the legal

aspect.

(d) No. Not in the database.
2.3. Does the jurisdiction have private | No. Networks such as gas No plans
networks? If so please, mention law pipelines, water and
and article(s). sewerage, and old railway
lines, belong to state
companies.

2.4. If so, are they registered as 3D No. No plans
property parcels (spatial units)?
2.5. Is the text of relevant laws or The country is English-
regulations (question 2.3) available in speaking.
original language? If so, give references
to relevant document(s).
2.6. Is the text of laws and regulations | The country is English-
(relevant part) available in English speaking.
translation?
2.7. Do you have example descriptions | No. No plans
of typical 3D parcels (spatial units) for
networks; either ‘prototype’ or
‘operational’?
2.8. If the network (legal) objects break | Subsurface rights may be No plans

at the surface parcel, how do you deal
with intersecting networks or vertically
parallel networks?

described verbally.

2.9. Any other geometric issues related
to the registration of networks?







3. Construction/building units

This refers to 3D properties that are related to constructions and apartment (condominium) buildings.
The individual units are often defined by the actual walls and structure of a building, rather than by
metes and bounds. E.g. “unit 5 on level 6 of ... building”.

Status 2014 Expectations 2018
3.1. Do you register 3D In the legal land registry with other land No plans
construction/building units? | parcels.
3.2. If so, what are the most | Condominiums or apartments only. No plans
important types? E.g.
apartment units, or also
other buildings or even
more general constructions
(infra related; such as
bridge, tunnel or even other,
such as windmills,..)
3.3. Does the jurisdiction Proposed legislation but currently dealt No plans
have construction/building | with under companies legislation
units? If so please, mention | http://rgd.legalaffairs.gov.tt/Laws2/Alphab
law and article(s). etical List/lawspdfs/81.01.pdf
3.4. Is the legal text The country is English speaking.
available in original
language?
3.5. Is the legal text The country is English speaking.
(relevant part) available in
English translation?
3.6. Do you have example | 3D example Trinidad and Tobago.jpg No plans
descriptions of typical 3D
parcels; either ‘prototype’
or ‘operational’?
3.7. What would be typical | These are defined by the land surveyor in No plans
3D boundaries in an his/her plans.
apartment complex: middle
of the wall and
floor/ceiling, or walls,
floors/ceiling as
neutral/shared 3D space? Is
it mentioned in any
legislation or is it the
convention?
3.8. Is common property No All common property defined and No plans
inside the building registered to the company comprised of all
registered? If so, how? owners in the complex. 3D example
common areas T and T.jpg
3.9. Who owns the common | The company comprised of all the owners. | No plans
property inside the
building?
3.10. Who owns the land on | The company comprised of all the owners. | No plans
which the apartment is
built?




3.11. Do you allow sub-
division of apartments or
apartment blocks?

No

No plans

3.12. Can the land on which
the building is built be sub-
divided or sold or
mortgaged without the
consent of majority of the
apartment owners?

No

No plans

3.13. What is the
numbering convention for
apartments (please specify
in terms of cadastral parcel
as well as street addressing)

There is no set convention or regulation. It
can be numbered as convenient for
example: Apt 2, Unit 1, 23 Smith Street,
Port of Spain

No plans

3.14. Any other geometric
issues?




4. X/Y Coordinates

Status 2014

Expectations 2018

4.1. Do the plans of survey guarantee
X/Y coordinates? (and are they relative
or in an absolute spatial reference
system?)

No. Parcels are relative to
each other. A coordinate is
required to be given to assist
in identifying the location
and to assist in placing the
plan in relative position on
the cadastral index. The
coordinate can be
approximate from a handheld
GPS appliance.

To require all parcel plans
to contain an absolute
spatial reference coordinate
on UTM WGS84

4.2. Are the cadastral database No. No plans
coordinates authoritative?
4.3. If not, what is the authoritative The location of the marked No plans
source of X/Y coordinates? boundaries on the ground, as

indicated on the survey plan

is authoritative.
4.4. Do you have parcels defined by the | Yes. When surveyed, No plans
walls of a building (with no recorded dimensions will be put on the
geometry)? survey plan.
4.5. What is the spatial reference UTM zone 20. Naparima No plans

system for X/Y Coordinates?

datum

4.6. Any other X/Y coordinate issues?




5. Z Coordinates/height representation

Status 2014

Expectations 2018

5.1. Are the Z coordinates of 3D
parcels relative to local ground?

No. No Z coordinates noted.

Levels are indicated as in
Level 1, Level 2, etc.

No plans

5.2. Are Z coordinates reduced to a Vertical section is shown No plans
standard datum (absolute)? If so, what | relative to ground.

is the spatial reference system for the Z

coordinate?

5.3. In principle possible to store both No. No plans
relative and absolute Z coordinate?

5.4. Is the earth surface (height) No No plans
explicitly stored (in the DCDB or other

accessible register)?

5.5. What is the source of elevation for | Elevations are not recorded No plans

the 2D surface parcel?

in the cadastral data.

5.6. Any other Z coordinate issues?




6. Temporal Issues

Status 2014

Expectations 2018

6.1. Are temporal limits part of the
definition of a parcel (2D or 3D)?

No. Temporal limits would
be as for a lease of a period
of years and would be stated
in the deed document.

No plans

6.2. Are moving parcels allowed?

No.

No plans

6.3. Are there any limitations on the
range of temporal limits?
(e.g. only on 3D apartments).

N/A

No plans

6.4. Are there any attempt to integrate
3D space and temporal representations,
into a single 4D space/time
representation?

No.

No plans

6.5. In the case of tidal boundaries,
what happens to the 3D ambulatory
parcel if the 2D land parcel changes
extent due to the movement of High
Water Mark?

This has not been tested
legally.

No plans

6.6. Any other temporal issues?




7. Rights, Restrictions and Responsibilities

Status 2014

Expectations 2018

7.1. Range of RRR on 3D parcels.

Not recorded in cadastre. All
RRR would be as for 2D
parcels and contained in
other legislation such as
Planning legislation

No plans

7.2. Are there any limitations on the
range of rights related to 3D spatial
units? (e.g. subterranean parcels must
be owned by Gowt).

No.

No plans

7.3. Are there any limitations on the
range of restrictions or responsibilities
related to 3D spatial units? (i.e.
currently in use and related to 2D
spatial units, but that would not be
applicable to 3D).

No

No plans

7.4. Are there RRRs that are only
allowed in 3D (and not valid for 2D)

No

No plans

7.5. Is there specific legislation (laws,
regulations) defining 3D RRR types? If
so, provide details, e.g. references to
documents/ articles.

All laws leave the graphical
definition up to the rules of
the Director of Surveys and
these rules only provide for
2D delimitation of parcels.
For example in the Mining
legislation: Minerals Act
Chapter 61:03 the following
occurs:

Form of Licence.

21. (1) Subject to this Act,
every licence issued under
this Act shall—

(@) be in such form and be
subject to such terms and
conditions as may be
prescribed,;

(b) specify the limits of the
area in respect of which the
licensee is authorised to
explore for or mine, process,
import or export minerals;
and

(c) not be transferred or
assigned without the written
approval of the Minister.

And also:

35. (1) The holder of a

No plans




licence shall—

(@) in furtherance of mining
operations avoid damage to
any adjoining or third party
property;

(b) have the boundaries to
his property properly
demarcated at all times, and
shall maintain a buffer zone
of ten feet from the
boundaries of the said
property on all sides; and
(c) on completion of the
operations authorised by the
licence or on the date of
expiration of his licence,
whichever occurs earlier,
rehabilitate and restore the
land to the satisfaction of the
Director

7.6. Can 3D sub-surface/above-surface
parcel be owned by someone other that
the person owning the land parcel?

Yes as in mineral rights for
example. Subsurface rights
can be retained by the state
when surface rights are
alienated to private
individuals. Persons own
houses on other persons land
parcels.

No plans

7.7. What applications do you foresee
for 3D land administration?

Marine rights applications,
subsurface pipeline and other
networks, complex building
models

7.8. Are the administrative source
documents (source of RRRs) title or
deed based?

Both systems operate in
Trinidad and Tobago

Legislation to be passed for
systematic land title
registration.

7.9 Who is responsible for the The Director of Surveys in No plans
correctness of the specified 3D the Lands and Surveys

boundaries in spatial source documents | Division.

(which authority)?

7.10. Is registration of 3D parcels done | All registration is done in the | No plans
inside the cadastral mapping agency, land registry of the Registrar

the land registry or elsewhere? General’s Department.

7.11. Are 3D registrations handled by | Yes No plans
the same organisation that handles

traditional (2D) land administration?

7.12. Do you supply paper-based titles | Yes. Certificates of Title or No plans

or deeds or proof of ownership? If yes,
does this contain depictions of the 2D
or 3D parcel?

copies of deeds may be
supplied. This would contain
depictions of the parcel in a
survey plan attached to the
document and referred to in




the document.

7.13. Any other RRR issues?




8. DCDB (The Cadastral Database)

Status 2014

Expectations 2018

8.0. Is database schema LADM
based?

No

None

8.1. Does the DCDB contain
representation of 3D parcels (in any
form)?

No

No plans

8.2. If so, how are they represented
(in the DCDB)?

As a surface parcel with reference
to the individual survey plans for
the parcel.

No plans

8.3. If so, how are they presented on
cadastral “maps” (including screen
presentations)?

As a surface parcel or 2D polygon.

No plans

8.4. Are there possibilities to store
geometry of 3D parcels in the
DCDB?

Possibly in the future.

No plans

8.5. Is it possible to manage a 3D
topological structure in the DCDB?

Not currently

No plans

8.6. Are constraints/rules defined for
valid 3D objects (closed volume, no
overlap, no gap in 3D)? What about
rules for a mix of 2D and 3D
representations?

N/A

No plans

8.7. How can internal and external
user query and visualize the 3D
content supporting rotating, slicing,
transparency, perspective (3D
web/view service, 3D pdf
documents,..)?

N/A

No plans

8.8. What Spatial DBMS software
do you use? Any 3D capabilities
included and used?

ArcGIS. 3D capabilities are not
used.

No plans

8.9. Do you have any validation
rules for 3D representation in the
database?

No.

No plans

8.10. What (GIS/CAD) software is
used for updating, editing, analysis,
and visualization of the cadastral
data? Any 3D capabilities included
and used?

ArcGIS

No plans

8.11. What web software is used for
remote data access/distribution and
visualization? Any 3D capabilities
included and used?

http://listt.Imd.gov.tt/parcelviewer/
Only for state land parcels and
only in 2D

No plans

8.12. Is your DCDB organised as
Multi-Layers or Object Oriented or
some other data model?

Obiject oriented

Database to be
reconstructed in new
software and all data
migrated




8.13. How do you query 3D objects | N/A No plans
in your DCDB?
8.14. Is it possible to query No No plans

neighbourhood parcels to a 3D
object, vertically as well as
horizontally?

8.15. Any other DCDB issues?




9. Plans of Survey (including field sketches)

Status 2014

Expectations 2018

9.1. Do the survey plans carry 3D
parcel representations?

Yes

No plans

9.2. If so, how are they represented? 3D example Trinidad and No plans
Tobago.jpg
9.3. Is there specific legislation LAND SURVEYORS No plans
(regulations) describing the RULES revised 21 Nov
requirements for Plans of Survey in 2012.pdf
3D? If so, please give link to the Land Surveyors Rules — Rule
relevant documents. 19.
“The following plans shall be
prepared for all Townhouse
Schemes and Condominium
schemes:
1) A location plan
which shall record the
cadastral data including
“common areas” and
sufficient measurement to be
able to replace all structures
(2 Strata plans for all
floors within the
condominium scheme
3) Elevation plans
showing each facade view”
9.4. Is sketch level allowed (low No No plans
geometric quality, but in principle
enough to indicate the 3D object)?
9.5. Is it possible to define a 3D parcel | No No plans
by referring to other 3D real world
objects/ topography (and not specifying
coordinates)?
9.6. In what format are the 3D parcels | Paper plans Digital submission.
submitted for registration; attached to
legal document in a single pdf (which
has good 3D capabilities) or in an
extension of (city)GML for 3D parcels,
or....?
9.7. Are the 3D parcels somehow No No plans

checked for spatial validity; e.g.
volume is closed, does not overlap with
neighbour volume (and also no
unwanted 3D gaps)?

9.8. Do you have examples of
(prototype or production) 3D survey
plans available?

3D example Trinidad and
Tobago.jpg

9.9. Are any reference objects visible

No

No plans




on the survey plan (e.g. real buildings,
roads, that is 3D topography)?

9.10. What form of 3D data acquisition
is used (CAD, terrestrial surveying,
sketches, stereo/oblique images, laser
scanning,...)?

Terrestrial surveying

No plans

9.11. What software do you use for
creating and processing survey plans?
Any 3D capabilities included and used?

AutoCAD for creating. No
3D capabilities used.

No plans

9.12. Can 3D parcels be subdivided,
consolidated or nullified?

No

No plans

9.13. Is there any existing technical
circular or directive to assist Surveyors
in 3D data collection in the field?

No

No plans

9.14. Are the surveyors required to
undertake a field survey for 3D
cadastral data?

Yes

No plans

9.15. Are building construction plans
used to compile 3D cadastral
information for apartments?

Yes

No plans

9.16. Is 2D/3D field survey done by
private licensed surveyors or by
government surveyors?

Both

No plans

9.17. Are plans of survey created for
each new 2D/3D parcel or are they
updated in an index map or a cadastral
database.

Both

No plans

9.18. Do you show dimensions or
isometric views of 3D parcels on
survey plans (do you also store this in a
database)

Yes

No plans

9.19. Any other survey plan issues?




10. Dissemination of 3D Cadastral information

Status 2014

Expectations 2018

10.1. Is there a general purpose web-
based dissemination of 2D cadastral
(graphical or text) information (e.g. a
portal for the public or for
professionals)? If yes, does it include
3D data?

There is a portal for
professionals only for
scanned 2D plans and a
portal for the public
containing only state land
parcels. They do not contain
3D data

No plans

10.2. Are specific file formats or
standards used to distribute 3D
Cadastral information? (e.g. LandXML,
CityGML, BIM/IFC, 3D pdf,...)

No

No plans

10.3. Are there specific cartographic
styling rules for representing 3D
cadastral plans, or to represent 3D
cadastral objects on 2D cadastral maps?

Yes

No plans

10.4. Are there specific cartographic
styling rules for 3D cadastral maps
(models; e.g. as disseminated in 3D
pdf)? If yes, are there 3D specific
cartographic rules developed or being
developed?

No

No plans

10.5. Is the 3D Cadastral information
accessible in integrated manner with
the 2D Cadastral information?

N/A

No plans

10.6. Are there specific symbols on the
2D cadastral map (paper, digital or
web-based) indicating the presence of
3D Cadastral objects (and in web-
context perhaps even linked)?

No

No plans

10.7. Is the legal information (RRRs
and Parties) available in integrated
manner in dissemination portal with the
3D Cadastral objects? (even if source of
legal data may be a different
organization, but then use information
infrastructure approach)

No

No plans

10.8. Are 2D/3D cadastral data
available to the general public or just to
the relevant parties?

Yes available

No plans

10.9. Any other 3D cadastral
information dissemination issues?




11. Statistical information

This part of the questionnaire refers to statistical information (and is most relevant for jurisdictions
with parts of 3D Cadastre registration operational, but all are encouraged to complete this section, and
especially the expectations for 2018).

Status 2014 Expectations 2018

11.1. What is the smallest 2D and 3D No limit No plans
parcel that is present/ allowed to be
registered in the land administration?

11.2. What is the largest 2D and 3D No limit No plans
parcel that is present allowed to be
registered in the land administration?

11.3. What is the typical (or average) Average 2D = 464m’ No plans
size of 2D and 3D parcels which are
registered in the land administration? Average 3D apartment =
Subdivide by nature of 3D parcel when | 100m’

relevant (e.g. related to building,
apartment, airspace, tunnel,...)

11.4. How many 2D and 3D parcels do | 2D = 100,000 No plans
you currently have in your land 3D =10,000

administration?

11.5. Which year did you start No plans

registering 3D parcels in the land
administration?

11.6. What is the ratio of 3D parcels in | Rural = 1%
rural vs. urban areas? Urban = 50%

11.7. Please specify names of cities or | Port of Spain, San Fernando
towns or suburbs or regions or
locations where there are significant
numbers of 3D parcels.

11.8. Please provide the following data:

(a) Size of jurisdiction in square 5,000 km?
kilometres

(b) Current number of 2D parcels 1000,000

(c) Current number of 3D parcels 10,000

(d) Current population 1,300,000
11.9. Approximately what are the All apartments

proportions of various types of the 3D
parcels (related to apartments,
subsurface parking, subsurface
shopping centres, bridges, tunnels,
airspace, utility networks, etc)?

11.10. Approximately what surface area | 10%
of the jurisdiction is affected by 3D
parcels (the total area of all the
footprint of all 3D parcels).

11.11. Any other interesting statistical
fact(s)?




12. Reflection

This section is only relevant in case also in 2010 the 3D cadastres questionnaire for your jurisdictions
was completed (otherwise skip this section).

Remarks

12.1. Compared to the 2010 None
expectations, which 3D land
administration developments did go
faster than expected?

12.2. Same question, but now, which All
developments did go slower than
expected?

12.3. If some (limited) form of 3D For the condominium owners and vendors and purchasers.
Land administration functionality has
become available, what are the
observed benefits? And for who?

12.4. What are the (top-3) challenges of | Development of rules for their representation. Submission
issues to be addressed to realize further | of digital plans. Capacities of staff at Lands and Surveys
3D Land administration progress? Department

12.5. Any other reflections?




13. Other Issues

Please include any other issues that may be of interest in an international context. For example, in
some foreign jurisdictions 3D parcels can only be separated by horizontal planes.

Remarks
13.1. Country (State, Province) Trinidad and Tobago
13.2. Your name, Dr Charisse Griffith-Charles
function/position and Lecturer in Cadastral Systems, land administration,
your organization The Department of Geomatics Engineering and Land
Management
The University of the West Indies, St. Augustine
13.3. Contact details: The Department of Geomatics Engineering and Land
address Management
email, The University of the West Indies, St. Augustine
telephone Charisse.Griffith-Charles@sta.uwi.edu
868 662 2002 ext 82520
13.4. Other issues
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PART I

PRELIMINARY
Citation 1 These Rules may be cited as the Land Surveyors Rules, 2012
Interpretation 2 (1) Unless the context otherwise appears the definitions given in

Section 2 of the Regulations shall apply to these Rules.

(2) In these Rules “the Regulations” means the Land Surveyors
Regulations, 1998 made under the Land Surveyors Act No. 33 of
1996;

(3) In these Rules —
“Cassini means the Cassini projection and grid as applied in
Trinidad and Tobago
Condominium in these rules mean strata buildings
“GIS” means Geographical Information System

“Sketch” means a plan or drawing, not necessarily to scale, which
shows the relationship of various points of interest.

“UTM” means Universal Transverse Mercator coordinate system

(4) In the event of any inconsistency between these Rules and the
Regulations, the Regulations shall prevail

PART Il
EXECUTION OF CADASTRAL SURVEYS

;On”t?glcﬁon to 3 (1) All cadastral surveys shall be connected to:

a) all existing contiguous cadastral surveys or if there are no such
contiguous cadastral surveys, to at least one of the nearest
existing cadastral surveys as long as such surveys are within
two kilometre distance.

AND

b) where possible to two prominent well defined physical
features such as fire hydrants, mile marks, manholes, bench
marks, or any point that has been previously tied to control

(2) All cadastral surveys that fall within areas designated by the
Director of Surveys as being within a two kilometre range of
existing National Control shall be tied to such control. These
designated areas shall from time to time be listed or delineated on a
map and these lists or maps shall be made available at the offices of
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Cadastral Index 4
Map

Perimeter 5
misclosure

Survey Notices 6
Accuracy of survey 7

the Director of Surveys.

(3) All co-ordinates provided on cadastral plans shall be UTM Zone 20
co-ordinates on Naparima 1955 datum. Such co-ordinates shall
not be a part of the legal definition of the extent of parcels.

(4) The National GPS Network is based on the International Terrestrial

Reference Framework (ITRF), year and epoch

(5) The transformation to be used when converting GPS derived
positions to Naparima 1955 is with the
following parameters: or as

amended from time to time by the Director of Surveys

(6) The geoid to be used when converting GPS derived heights to TGR
or Scarborough is _Carib97 or as amended
from time to time by the Director of Surveys

(7) The required accuracy of any geodetic point shall be calculated
using the formula: e = a + b.L where a is metresand b is
parts per million

(8) A check set of co-ordinates should be supplied with any report,
chart or other output, in both ITRF and Naparima 1955 such that it
is possible both to verify the correct application of the necessary
transformation and the computation of same.

There shall be a digital Cadastral Index Map to be prepared by the Office
of the Director of Surveys using the digital topographic data and
cadastral sheets. The Cadastral Index Map shall be retained at the Office
of the Director of Surveys. All plans presented for registration shall be
compared with this map for positional and graphical accuracy. (remove
to Act)

The accuracy of cadastral surveys shall be tested by perimeter
misclosure, or by comparison with co-ordinated permanent survey marks
at the beginning and end of the traverse which shall not exceed the
following limits:

(1) On urban surveys, 0.05 metre, plus one part in 8000

(2) On sub-urban surveys, 0.1 metre, plus one part in 5000

(3) On rural surveys, 0.2 metre plus one part in 3000

Notices given under Section 55 of the Regulations may be in the form in
Appendix A of these rules.

PART I
IRREGULAR BOUNDARIES

When boundaries follow natural features such as streams they shall be

Land Surveyors Rules
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Remote Methods 8
Boundary
Beacons/Monuments
Reference lines 10

surveyed so that the straight line joining adjacent survey points shall not
be displaced from the natural boundary by more than:

(1) On urban surveys, 0.5 metre

(2) On sub-urban surveys, 1 metre

(3) Onrural surveys, 2 metres

Provided that the accuracy specified in Rule 6 is achieved, natural
boundaries may be plotted from GIS data, satellite imagery, or by
photogrammetric methods, in which case the method shall be stated on the
plan.

PART IV
BOUNDARY BEACONS/MONUMENTS

(1) Boundary beacons/monuments shall be solid steel pipes, 1.58 cm in
diameter and 50cm long. Longer lengths may be used in soft, muddy
conditions. In rocky conditions or on concrete areas, drill holes, chiselled
marks in stone, concrete or steel, punch marks, or pre-cast bronze discs
may be used.

(2) Boundary beacons/monuments shall, as far as possible, be capable of
withstanding random or accidental interference.

(3) Adjacent boundary beacons/monuments shall be inter-visible
wherever possible and:
(@) Boundary beacons/monuments shall be placed at every change
in direction along regular boundaries
(b) Boundary beacons/monuments shall be placed to identify the
boundaries of all parcels of land measured or redefined in the
course of a survey.

(4) Surveyors are required to warn all owners and petitioners of land, the
boundaries of which are defined or re-defined by survey, that they are
responsible for the proper care and upkeep of all concrete pillars, iron
stakes and other stakes and other marks of whastsoever nature, which may
be placed at the corners of or along the boundaries of the said land.

PART V
REFERENCE AND BOUNDARY LINEs

Every cadastral survey shall be connected to a reference meridian derived
from:

a) two National Triangulation Network stations, or

Land Surveyors Rules

Page 6



Boundary lines
v 11

Survey Data 12

b) two National GPS Network stations, or

c) two first order GPS stations

d) the meridian of an adjoining survey, or

e) astronomical observations to the Sun or stars, or
f) the magnetic needle, where appropriate

How the reference meridian was derived shall be stated and the position
of every reference meridian shall be shown on the plan.

The bearings of boundary lines shall be expressed as UTM Zone 20
bearings.

1)

()
(3)

(4)
(5)

PART VI
UNITS OF MEASUREMENT
The bearings of the boundary lines on plans shall be stated in
degrees, minutes (and seconds if required for ties to first order
stations) to a precision consistent with the accuracy of the meridian
of the survey.

All lengths shall be stated in metres to two (2) decimal places.

Areas shall be shown in square metres with one decimal place; or in
hectares to four (4) decimal places.

Co-ordinates shall be stated in metres to two (2) decimal places.

Data copied from a previous survey; deduced; or calculated shall be
shown as “copied”, “deduced” or “calculated” as the case may be.

PART VI

CADASTRAL SURVEY PLAN PREPARATION
General 13 (1)

@)

3)

(4)

Detail such as proper names, the direction of roads, the direction
of flow of rivers and streams, book and plan references shall be
recorded on survey plans.

The type of permanent mark placed at each station e.g. iron
monument, spike, or cross scribed in concrete shall be recorded on
survey plans. Temporary marks and pegs need not be identified.

Every plan which forms part of a larger parcel shall, as far as
possible, show its relative location within the larger parcel and the
access to the public road. If no access is provided there shall be a
statement on the plan that the landowner is aware of the situation.

A cadastral sheet section showing the location of the survey shall
accompany all surveys.
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Materials 14

Scale of Plans 15

Data on Plans 16

1)

Every cadastral plan shall be presented for registration on durable

parchment material and in black, waterproof ink.

)

©)

(4)

The cadastral plan shall be produced on legal size material (8 %2" x
14") if the scale allows.

When a plan cannot be produced on legal size material the
following sizes shall be used 11" x 17" or 24" x 36"

No plan shall be constructed on material larger than 24" x 36".

All cadastral plans shall be drawn to a natural scale. Wherever
practicable, one of the following scales shall be used:

1:500, 1:1000, 1:1250, 1:2500, 1:5000 or 1:10,000

The following data shall be shown on cadastral survey plans:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
©)

(10)

(11)

(12)

(13)

(14)

(15)
(16)

Unique Parcel Reference Numbers (if available)

The cadastral sheet number.

The development or village name.

The county.

The ward.

The municipality where appropriate.

The Survey Order number, and file number.

The area of the parcel both in numbers and in words.

The bearing and distance of every boundary line, and sufficient
data to be able to check closure and the area of the parcel.

The co-ordinates of at least one station on the survey derived from
survey observations or the approximate co-ordinates of at least one
station on the survey as obtained from topographic data derived
from 1994 or later photography and obtainable at the offices of the
Director of Surveys. Whether the co-ordinates are derived from
control, or are approximate, must be denoted on the plan. Such co-
ordinates are NOT part of the legal definition of parcels.

The names of all known neighbours, or information which may be
used to identify the neighbours.

All structures existing on the site. Where the dimensions of a
structure are not measured, the approximate position of the
structure shall be shown in broken black lines.

The position of all walls fences and drains etc in relation to the
boundaries.

All encroachments with the approximate area of the encroachment
if possible. This includes overhead and underground
encroachments. Encroachments shall be differentiated from the
surrounding parcel by the addition of an area symbol

The widths, names and types of all roads.

The diameter and type of all utility pipelines where the reserves of
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these affect the allowable use of the land as defined by the planning
authority.

(17) All utility poles where these fall within the limits of the parcel

being surveyed.

(18) The scale at which the plan is drawn as a representative fraction

e.g. 1:2500.

(19) The grid north which in every case shall be at the top, right of the

plan, and if practicable shall be parallel to the side of the sheet and
indicate the grid projection used. The dimensions of such grid
north must not exceed 8 cm x 2 cm

(20) The projection — UTM Zone 20
(21) The date, signature and the seal of the TTLS.
(22) The procés verbal should contain a statement of professional

responsibility in accordance with Regulation 25 (1) of the Land
Surveyors Regulations 1998 e.g.

Q) Surveyed Parcels:-

Plan of a parcel of land coloured pink in the ward

of......... containing......... square metres surveyed by me with due

Certified correct in accordance with Regulation 25 (1) of the Land
Surveyors Regulations 1998.

(i) Remaining Portion Plan:-

Plan of ..., square metres originally transferred (or
granted) to.............. showing a portion coloured pink and
containing................... square metres being the remainder
after............previous transfers of another (other) portions(s) of the
land.

In accordance with Regulation 25 (1) of the Land Surveyors
Regulations 1998, | certify that this plan represents the remaining
portion.

(i) Plans prepared from other plans:-

Plan of a parcel of land coloured pink in the Ward
of....... containing.................

Prepared by me with due authority.

In accordance with Regulation 25 (1) of the Land Surveyors
Regulations 1998, | certify that this plan is a true representation of the
plan filed in BK.....folio.....

(iv)  Consolidation Plans
Plan of a parcel coloured pink in the ward of
..................... CONAINING .o
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Prepared by me with due authority in............................

In accordance with Regulation 25 (1) of the Land Surveyors
Regulations 1998, | certify that this plan represents the parcels to be
consolidated

Note that there may be particular situations that would require some variations
to the given examples (i) — (iv) above but the procés verbal must always
reflect what the TTLS is personally responsible for in accordance with Section

25 (1).

Additional Data on 17 (1)

RPO Plans ( 2)
3)
(4)

(5)
(6)

| d
Cotoursan 18 (1

The RPO reference, Volume and Folio numbers.

The Certificate of Title reference Volume and Folio numbers.

The names of original and current title holders.

On RPO plans for acquisition purposes the following areas should
be given in numbers:

) original grant

i) 1/20 of grant

iii) previously resumed

Iv) area to be resumed

V) area to be acquired

On RPO remaining portion plans all the owners names and
Certificate of Title numbers of previously transferred parcels
should be shown.

A line labelled “Approved, Director of Surveys” for Director of
Surveys signature.

AREAS
In keeping with the requirement to scan and record plans in the
legal registers, areas shall in future remain uncoloured on plans.
Area symbols would be used for clarity if required, or if the plan is
unusually complex. Copies of the original plan with areas coloured
may be provided to assist users of the plan. Until such time, the
following colours may be used on the plan:
Blue — water features
Raw Sienna — areas acquired or to be acquired
Brown — roads of all types
Yellow - areas vested in the State
Pink — other areas surveyed, lands to be resumed and
lands acquired by private treaty
Red — bordering lands held under the provisions of the
Real Property Ordinance.
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3)

4)

LINES

Boundary lined surveyed — solid black lines
Boundary lines not run — dashed black lines
Tie lines — dotted red lines

POINTS (SURVEY STATIONS)

Primary control stations — red triangle, apex up, 2-3mm sides
Secondary control stations — black triangle, apex up, 2-3mm sides
Other control stations and marks placed by a surveyor — black

circle 2-3mm in diameter.
Traverse stations — black square 2-3mm sides

Condominiumsand 19 The following plans shall be prepared for all Townhouse Schemes and
Condominium schemes:

townhouses

1)

(2)
3)

A location plan which shall record the cadastral data including
“common areas” and sufficient measurement to be able to replace
all structures

Strata plans for all floors within the condominium scheme

Elevation plans showing each facade view.

PART VIII

REGISTERING OF SURVEYS REQUIRED TO BE APPROVED BY

THE DIRECTOR OF SURVEYS

Registering of 20 The principle to be observed shall be that the surveyor is responsible for
his work, although the Office of the Director of Surveys shall ensure:

Surveys

1)
(2)

3)

4)
()

That the survey identifies the correct parcel.

That the area of the parcel conforms to the accuracy limits as
defined by these rules.

That the regulations and all other legislation have been observed
including for RPO the Town and Country Planning final approval
for sub-division.

That the plan may be readily incorporated into the state Registers.

That the plan may be readily used for the purpose for which it was
prepared.

PART IX
SURVEY RECORDS

Scope of 21 The following technical records shall be kept for all engineering surveys

Engineering survey
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records

i)
i)
iii)
iv)
v)
vi)

vii)
viii)

iX)

X)
Xi)

xii)

xiii)

The name of the project;

The Client organisation’s reference number for the project;

The surveyor’s reference number for the project;

The date of commencement of the survey;

The date of completion of the survey;

The name, signature and authorised seal of the Registered Land
Surveyor (Engineering Surveying) responsible for the work;
Purpose for which the survey may be used;

All correspondence and specification sheets passed between the
client organisation and the surveyor;

All site notes, print-outs of collected data, unedited plot(s), final
plot(s);

Control (plan and height) stations used,;

Location sketches and descriptions of plan & height control
used in the survey shall be prepared. The sketch shall be
sufficient to allow the control positions to be easily identified
on the ground.

Standard List for the project (Appendix A to the Land Surveyors
Code of Best Practice 2012 for Engineering Surveying);
Despatch notes;

For the purposes of the Land Survey Act 1996 a Registered Land Surveyor
(engineering surveying) shall on request of the Director of Surveys:

allow inspection of all records used in the collection of the data;

supply copies of engineering surveying records;

Supply data on a suitable medium e.g. CD, Disk, film or paper.

Scope of geodetic 22 The following records shall be kept for all geodetic surveys —
A diagram of the survey. The diagram shall use the symbols and
conventions as prescribed in Rule 16 Section (3). The diagram shall show

survey records

as a minimum —

) The name, signature and authorised seal of the Registered
Surveyor responsible for the work.

i) The date of first and last observation.

iii) The scale of the diagram.

iv) All control held fixed for the computation.

V) All station numbers and/or names.

Vi) All observations used in the final computation.

vii)  All new stations determined by the survey.

The following lists shall be produced —

i)
i)
i)

iv)

Co-ordinates derived by the survey.

Standard errors for all new stations in the survey.
Residuals

Observations taken but excluded from the computation

Land Surveyors Rules

Page 12



Scope of
Hydrographic
survey records

Scope of
Photogrammetric
survey records

V) Each new station in the survey shall be described and a sketch
prepared. The sketch shall be sufficient to allow the station to
be found on the ground.

vi) The standard error of an observation of unit weight

23 The scope of hydrographic survey records is stated in the data attribution
section of the hydrographic surveying reference document referred to in
Part X of these Rules.

24 The following technical records shall be kept for all photogrammetric
surveys
(1) A record of the survey. The record shall use the symbols and

conventions as time to time prescribed by the Director of Surveys.
The diagram shall show as a minimum —
) the name, signature and authorised seal of the Registered Land
Surveyor responsible for the work;
i) Project information;
iii) Project designation — name & reference;
iv) Purpose for which the survey may be used;
V) Products — film/orthophotographs/scanned data etc;
vi) Primary client;
vii)  Proposed/estimated or actual start & completion date of capture
of photography;
viii)  film type;
IX) focal length of camera;
X) Data type if any, e.g. GEO-TIFF;
Xi) the flight index diagram with film and exposure numbers, at an
appropriate scale to overlay with topographic detail;
xii)  instrument calibration details e.g. camera, scanner, plotter;
xiii)  location diagram of all survey control.

(2) The following lists shall be produced —
) control co-ordinates;
i) residuals of final aerial triangulation computation;
i) residuals of individual model Absolute Orientation parameters.

(3) Location sketches and descriptions of plan & height control used in
the survey shall be prepared. The sketch shall be sufficient to allow
the control positions to be easily identified on the ground.

For the purposes of the Land Survey Act 1996 a Registered Land Surveyor
(Photogrammetric surveying) shall on request of the Director of Surveys allow
inspection of all records used in the collection of the data, and at the least
possible cost supply:

) copies of photogrammetric survey records;
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i) copies of the images/photographs/data in the form of diapositive,
film image, contact print or copy thereof;

iii) data on a suitable medium e.g. CD,DVD, DLT, Disk, Tape or
other medium.

SSQ{}.‘jTJ‘,i!EZﬁL. 25 The supply of any material or information to the Director of Surveys under
or information section 15 (2) of the Land Surveyors Act or under section 57 of the Land

Surveyors Regulations shall not in any way breach the confidentiality of a
clients information, copyright therein or professional code of ethics of the
person supplying them or of any other owner of such copyright.

PART X
REFERENCE DOCUMENTS

Reference Document 26 (1) Engineering Surveys shall be carried out by reference to the Land
Surveyors Code of Best Practice for Engineering Survey — March
2000.

(2) Hydrographic Surveys shall be carried out by reference to the IHO
minimum standards for Hydrographic Surveys Special Publication No
44 (4™ Edition, April 1998).

(3) Photogrammetric surveys shall conform with Internationally accepted
standards for aerial survey specifications which shall at least be the
equivalent of the standards identified in the series of FIG Specifications
as here defined:

(@) Vertical Aerial Photography and Derived Digital Imagery —
Client Specification Guidelines (1st Edition, April 2000)

(b) Specification for Mapping at Scales between 1:1000 and
1:10000 (2nd Edition 1988)

(c) Surveys of Land, Buildings and Utility Services at Scales of
1:500 and Larger — Client Specification Guidelines (2nd
Edition 1996)
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APPENDIX A

NOTICE OF SURVEY

In accordance with Regulation 54 of the Land Surveyors Regulations 1998 which states,
1. Before commencing any cadastral survey, the Trinidad and Tobago Licensed Surveyor,
shall cause notice to be given to all proprietors of lands lying adjacent to the parcel being
surveyed

2 . The notice to be given shall include the name of the TTLS who will be carrying out the
cadastral survey, and the date and the time of the cadastral survey.

3. Where lands are to be brought under the provisions of The Real Property Ordinance, the
purpose of the cadastral survey shall be stated and the period of the notice shall be seven
clear days but in all other instances three clear days notice shall be given.

4 _Nothing in this regulation shall prevent a Trinidad and Tobago Licensed Surveyor from
carrying out a cadastral survey after giving reasonable notice to any neighbouring proprietor,
in unforeseen or unavoidable circumstances.

by, hereby give notice that the parcel of land situated at

veere.n, OWned/occupied by me will be surveyed by
TTLS Trinidad and Tobago Licensed Surveyor, on
beglnnlng at ... a.m. for the purpose of
. These lands adjoin property owned/occupied by
you.

You are advised to be present on the day of the survey (or to send a representative) and to have
available any documents (deeds, plans etc.) which would assist in determining the common
boundary.

Thanking You,
Yours Respectfully
Owner/occupier/agent

Received by:
.. Owner/occupier/agenton .......................
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boundary
I hereby waive the requirement for 3 days notice

boundary

vevenn.... Owner/occupier/agenton ...........oceeveene

Dated day of 2012,

Mr. Andrew Bowles
Chairman, Land Survey Board of Trinidad & Tobago
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