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I. IIITERPRETATION

In these Drocedures and standards:

"Accuracy'' means in exact conformity with given standards.

"Boundary" means either the limits at law of any estate or any physical feature
such as a fence erected to mark the limit at law.

'Cadastral map' means a map that shows how a locality is divided into units of
ownership. The map may be represented in hard copy or digital form.

"Demarcation' means the marking of the boundaries of land parcels on the
grouno.

"Land' includes land covered with water. {
"Permanent MarK means any survey mark specified in the Fifth Schedule of The
Land Surveyors Regulations, and erected in accordance with provisions of that r
Schedule.

"Plan" includes a map, plat, or diagram, which shows unit(s) of ownership of land
The plan may be represented in hard copy or digital form.

"Surve/ means the taking of measurements and the setting of survey marks for
the purpose of defining any boundary of land, but does not indude:

(a) the bushing of lines between established survey marks; or
(b) a preliminary lay-out preparatory to a survey.

"Traverse" means an orderly sequence of measurements of angles and distances
or bearings and distances between points on the ground made to determine the
position of the points.

2. INTRODUCTION

2.1 Cadastral Surveys

The main aim of a cadastral survey is to determine for each parcel of land its
location, the extent of its boundariei and its area, and to unambigiously identify -'
the parcel physically on the ground as well as graphically on a map, plan or record.

t
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It also orovides information for a land database to assist the process of land
administration and management.

The traditional methods of conducting cadastral surveys in Jamaica are by Total
Station, Compass and tape, and Theodolite and tape. These methods are
generally expensive, especially for lower value land, where the survey has to be
tied into the national grid system. This state of affairs calls for surveying solutions
that will efiiciently, accurately and cost effectively collect parcel data for
processing, cataloging and storage in the land database. A survey methodology
utilizing Global Positioning System Technology (GPS), Electromagnetic Distance
Measurement (EDM) equipment capable of measuring both distance and
direction, and the surveyois tape provides such solution.

2,2The responsibilities of the surveyor

(a) to adjudicate the boundaries of each parcel of land being surveyed or
mapped;

(b) to mark on ground with permanent marks the limits of each parcel of land;
(c) to produce documentary and mathematical evidence which will describe

such land parcel unambiguously and which would enable a subsequent
land surveyor to re-establish a lost boundary or rnark to the precision of the
original survey;

(d) to maintain a standard of accuracy consistent with that specified for the
survey;

(e) to apply appropriate checks to all aspects of the work,
(f) to carry out the work in accordance with all laws and regulations that

govem it;
(g) to ensure that the integrity of the work can be upheld in a court of law;
(h) to prepare a cadastral map in accordance with written instructions given

prior to execution of the field work.

2.3 Qualifications requircd tor cadastral surveying to create and maintain
cadastral maPs:

(a) Land Surveyor's Commission issued by the Land Surveyors Board of
Jamaica;

(b) Degree, Diploma or Certificate in Surveying Technology issued by the
University of Technology of Jamaica. Holders of these or equivalent
qualifications are required to work under the supervision of a
Commissioned Land Surveyor.

Survey Oepartnent, Jamaica Telephone (876) 9226630-5
(Now Surveys and Mapping Division, National Land Agpncy)

Fax (876) 9671010



2.4 lmportant featurcs of the cadastral maps

(a) The parcels are surveyed within the national grid reference system in
order to maintain a uniform location reference and a standardized
orientation.

(b) The digital files can be exported directly into the land database.
(c) Cost effective production because of the methodology employed.
(d) The accuracy standard for the surveys to create the maps is more relaxed

and the resulting maps carry less information than the typical plan or
diagram, e.g. distances and areas are shown, but no traverse lines or
bearings. Bearings can be derived from the digital files if required.

(e) The maps can be used for land registration.

2.5 lnstrumentation

Global Positioning System (GPS) in conjunction with-
(a) Electronic Distance Measuring (EDM) Equipment;
(b) Tape,
Or any other instrumentation approved by the Director of Surveys.

2.6 Standard of Accuracy for Cadastral Surveying:

All boundary surveys shall be tied into the National Grid, with all comers shown
having an absolute positional accuracy better than + or-O.5 metre.

3. SPEC|F|CATIONS

In order to meet the standard stipulated for cadastral surveying as stated above,
the specifications set out in Tables 1a, 1b, 1c and 2a, which relate to equipment,
measurement tolerances, field survey, and office computations must be followed.

4, EQUIPMENT CALIBRATIOil PROCEDURES

4.1 ilational Galibration lletwork

The National Calibration Network is located at the National Heroes Park, Kingston.
Its purpose is to enable surveyors to get their GPS, EDM device and Tapes
checked and approved prior to executing cadastral surveys.
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The network consists of ten (10) monumented acrurately known coordinated
points, located at the northem end of the park. Each point canies an identifying
number stamped in a brass disc embedded in the top of the monument. The
monuments are set flush with grcund level and are easily accessible.

The Network is coordinated in both WGS84 and Jamaica Datum 1969 (JAD69).

The National Heroes Park is in close proximity to the Survey Department, about 5

minutes by car.

4.2Calibration Requirements

4.2.1 GPS

(1) Every surveyor shall submit any GPS (including receivers, antennae, software
and firmware) intended to be used by him in the execution of cadastral surveys
to the Director of Surveys for a calibration check against the National
Calibration Network, before the first use of such system, and thereafter at least
once every twelve months. Further calibration checks of the system are
required when:

(a) the version of the processing software is changed
(b) the version of the firmware is changed
(c) any antenna is changed.

(2) On first calibration check, the Director of Surveys shall record the serial number
of each component of the system.

(3) Where any system is submitted pursuant to paragraph (1), the D rector of
Surveys shall cause such system to be checked by some person authorized by

him and:

(a) where such system is found to be accurate, approve of and retum such
system to the surveyor with a certificate of accuracy containing a record
number for the check. The surveyor must include the record number on all
cadastral surveys done with the approved system; or

(b) where such system as found to be inaccurate, deny approval of and retum
such system to the suweyor with a statement of inaccuracy.

(4) A system shall be considered inaccurate, where the position that it has
determined for a point in the National Calibration Network, differs by more than
+ or - 0.5 metre from the listed position on the Jamaica Datum 1969 (JAD69).

The coordinate values of the calibration points shall be refened to the (JAD69)
defined as follows (notwithstand ing plan for new datum JAD2001 -Appendix 4

for datum definition):
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)

Zone: JAMAICA
Projection: Lambert Conical Orthomorphic with one Standard Parallel
Spheroid:
Unit of Measurement:
Longitude of Origin:
Latitude of Origin:
False Coordinates of Origin:

Scale Factor at Origin:

Clarke 1866
Metre

77 Degrees West of Greenwich
18 Degrees North of the Equator

250 0@m Easting
150 000m Northing

t.000

4.2.2 Electronic Distance llleasurement (EDM) Equipment

(1) Every surveyor shall submit any EDM equipment (including Electronic Total
Stations, Laser Range Finders) intended to be used by him in the execution of
cadastral surveys to the Director of Surveys for a calibration check against the
National Calibration Network, before the first use of such equipment, and
thereafter at least once every twelve months. Further calibration checks ofthe
system are required when:

(a) the instrument has been adjusted or repaired.
(b) the prism used for the calibration check has been changed.

(2) On first calibration check, the Director of Surveys shall record the serial number
of each component ofthe EDM equipment.

(3) Where any EDM equipment is submitted pursuant to paragraph (1), the
Director of Surveys shall cause such equipment to be checked by some
person authorized by him and:

(a) where such EDM equipment is found to be accurate, approve of and return
such equipment to the surveyor with a certificate of accuracy containing a
record number for the check. The surveyor must include the record number
on all cadastral surveys done with the approved equipment; or

(b) where such EDM equipment is found to be inaccurate, deny approval of
and retum such EDM device to the surveyor with a statement of inaccuracy.

An EDM equipment shall be considered inaccurate, where the distance it has
measured for a line in the National Calibration Network, differs by tnore than + or -
0.1 metre fom the listed distance on the Jamaica Datum 1969 (JAD69).

4.2.3 Tape

(1) Every surveyor shall submit any Tape intended to be used by him in the
execution of cadastral mapping to the Director of Surveys for a calibration
check against the National Calibration Network, before his first use of such

Survey Deparbnent, Jamaica Telephone (876) 9226630-5
(Now Surveys and Mapping Division, National Land Agency)

Fax (876) 9671010



ffi



tape, and thereafter at least once every
checks of the Tape are required when:

the taoe breaks and has been repaired.

twelve months. Further calibration

(2) On first calibration check, the Director of Surveys shall stamp an identifying
number on the tape.

(3) Where any tape is submitted pursuant to paragraph (1), the Director of Surveys
shall cause such tape to be checked by some person authorized by him and:

(a) where such tape is found to be accurate, approve of and return such tape
to the surveyor with a certificate of accuracy containing a record number for
the check. The surveyor must include the record number on all cadastral
surveys done with the approved tape; or

(b) where such tape is found to be inaccurate, deny approval of and return
such tape to the surveyor with a statement of inaccuracy,

A tape shall be considered inaccurate, where the distance that it has measured for

; a line in the National Calibration Network, differs by more than + or - 0.1 metre
from the listed distance on the Jamaica Datum 1969 (JAD69).

;

4.3 Calibration Ghecking Procedure

4.3.1 GPS

(1) The surveyor shall be responsible for the safety and security of his GPS
system during the check. He shall observe marks in the Calibration Network
under the direction of the person authorized by the Director of Surveys to
cause such check. The steps for checking are:

(a) Configure receivers to the settings as set out in the SPECIFICATIONS FOR
GPS-BASED CADASTRAL SURVEYING (TAbIE ,1A).

(b) Observe a minimum of three (3) calibration points two times in two
consecutive circuits. These points are additional to any point used for a

base.

4.3.2 Electronic Distance Measurement (EDM) Equipment

(1) The surveyor shall be responsible for the safety and security of his EDM

equipment during the check. He shall observe marks in the Calibration Network
under the direction of the person authorized by the Director of Surveys to
cause such check. The steps for checking are:
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(a) Measure 2 different lines. Each line is to be measured 2 tirnes on 2 difierent
vertical angles.

4.3.3 Tape

(1) The surveyor shall be responsible for the safety and security of his tape
during the check. He shall measure between marks in the Calibration Network
under the direction of the person authorized by the Director of Surveys to
cause such check. The steps for checking are:

(a) Measure 2 different lines. Each line is to be measured 2 times on 2 different
zeroes.

5. TECHNTCAL PROVISIOI{S

(a) The position of survey marks may be determined to an absolute position
of + or-0.5 metre in the national grid system, using approved GPS or EDM
equipment or by any other method approved by the Director of Surveys.

(b) Linear measurements may be made with an approved tape in metres to at
least the nearest decimal (tenth) of a metre, or by any other method
approved by the Director of Surveys.

(c) No otfset longer than l0 metres shall be measured only by means of a
tape.

(d) Wherc boundaries are to be marked in the course of effecting a survey:
the surveyor shall be ultimately responsible for the setting
of all survey marks,
every boundary shall be marked in the most pennanent manner
practicable in the circumstance;

permanent marks shall be of a type specified in the Fifth Schedule
of the Land Surveyors Regulations;
a permanent mark shall be placed at each change of bearing
along the boundary;
where the distance between any two corners exceeds 180
metres, intermediate marks shall be erec{ed at approximately
every 180 metres, and such intermediate marks shall, where
possible, be visible from the comer marks and from each other;
where practicable, all corner marks shall be placed on the
boundary;
where it is impracticable to place perrnanent marks on the
boundary, the surveyor shall define such boundary by reference
to any permanent marks included in the survey and placed as
near as possible to the boundary;

a

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)
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(viii)

(ix)
and shall be fixed securely;

(x) where a comer is defined by a permanent building or a well
defined concrete structure, no mark need be used.

(e) Wher€ a surveyor opens old boundary lines of land in respect of which:
there is an existing plan; and
such plan is available for his scrutiny; or
there are marks on the ground,

such surveyor shall not depart from the original lines shown in the eisting plan or
on the ground unless he shows upon the map prepared by him the position ofthe
original lines and states thereon the reason for departing from such original lines.

(f) No surveyor shall move any boundary mark unless he:
(i) obtains the consent of all interested parties; and
(ii) accurately records upon the map prepared by him the position

of the original boundary mark.

(g) Where survey marks and lines on the ground difrerfrom survey marks and
lines appearing upon any existing plan which is available for his scrutiny, a
surveyor shall show upon the map prepared by him both sets of marks and lines,
and shall state specifically which marks and lines have been adhered to, and his

reasons for so doing.
(h) Notwithstanding paragraphs (e), (f) and (g) abov6, parcels for which
certified survey plans exist shall not be resurveyed, save and except for
boundaries adjoining parcels being surveyed.

However, such certified plans shall be tied into the national grid system and
included in the map, and will be identified by title number in the case of registered
parcels or Survey Departrnent examination number in the case of unregistered
parcets.

Lands previously surveyed but subsequently subdivided and not certified by the
Director of Surveys will be surveyed in respect of the new intemal boundaries, and
to the standard of accuracy for cadastral mapping. Subdivision approval may be
necessary.

Initial coordinates and bearings may be obtained by means of the National
Control Network.

where a road adjoins any lands to be surveyed, permanent

marks shall be placed at intervals of not more than 100 metres
along the common boundary,
all survey marks shall be placed as nearvertical as is practicable

(i)
(.i)
(iii)
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6, PLANNING AND PREPARATION FOR FIELD OPERATIONS

(a) Use Ephemeris data to identiry times of day with good conditions for GPS
obseryations, i.e Position Dilution of Precision (PDOP) is below 6 with more
than 4 satellites available at elevation greater than 15 Degrees above the
horizon.

(b) ldentiry a minimum of two eDntrol points in the area to be mapped to facilitate
pre- and post-survey checks.

(c) ldentify location and operational status of Base Stations.
(d) Acquire cadastral index map and survey records affecting parcels to be

mapped.
(e) Configure the Rover Receiver in accordance with Table 1a. The settings in

the table are designed to ensure that the Rover does not track any satellite
that the Base Receiver does not track.

(f) Upload Data Dictionary trom computer to datalogger. The data dictionary is
a c€rtalogue of information which is used to structure and guide the data
collection prc,cess. Each diclionary consists of a list of features , a list of
attributes for each feature, and values for each attribute.

7. PROCEDURES FOR FIELD OPERATIONS

(a) Reconnoitre the area to be mapped using the Cadastral Index Map as a
guide. Update or clarif, the map with feld sketches of the parcels where
necessary. This will facilitate the systematic identification of all parcel
comers, which will contribute to a more organized and productive effort.

(b) Group parcels in manageable blocks for survey.
(c) Serve Notice of survey. Notie will alert adjoining land owners/ occuprers of

a pending survey and to solicit their assistance in confirming boundaries.
(d) Adjudicate , monument and clear boundaries. The dearing of all boundary

lines is the responsibility of land owners as part of their contribution to the
project. lf the boundaries are well defined and the property owners are in
complete agreement, the boundaries can be cleared prior to any
adjudication and monumentation. lf the boundaries are ill defined or the
property owners are not in agreement, then they will be cleared during or
after adjudication and monumentation if the matter is resolved. As a policy.
boundary lines will be cleared and monumented prior to any field survey.

(e) \ivhere GPS is used in the survey the following procedure should be
adopted:
l) Differential Pseudo-Ranqe Positioninq. At the start of the day's

operation obserye two control points with known JAD69 coordinates
for the pre-survey check.

ll) Real Time Kinematic (RTK). Calibrate the Rover on four to five
control ooints on the site.

lll) Differential Pseudo-Ranoe Positioninq. Observe all change of
bearing on parcel boundaries at 5 seconds interval for 12 epochs.
Observe each point twice at least one hour apart. Where important
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features such as building corners will help in identifying parcel
boundaries, observe them once.

lV) Real Time Kinematic (RTK). Observe all change of bearing on parcel
boundaries at minimum 1 second interval for a minimum of 5 epochs.
Observe each point twice at least one hour apart.

V) Enter attribute data in datalogger for each point observed, and make
detailed sketches and notes in the field book of the marks and
boundaries surveyed, as well as parcel owners/ occupiers, persons
appearing at the survey, and status of parcels, e.g. whether
registered, unregistered or previously surveyed. The role of the field
book cannot be overstated as it is an invaluable record of the facts
gathered on ground. lt is the best guide for the connectivity of points

and the consequent generation of the maps.
Vl) At the end of the day's operation observe two control points with

known JAD69 coordinates for the post-survey check as indicated in
Section 7e(l) above.

l) Not withstanding the use of dataloggers, record all observations etc-

in the field book.

(f) \A/here EDM is used in the survey the following procedure should be
adopted:
ll) At the start of each days operation observe two control points with

known JAD69 coordinates for orientation, reference and pre- survey
check.

lll) At the end of each days operalion observe two control points with
known JAD69 coordinates for orientation, reference and post survey
check.

lV) Not withstanding the use of dataloggers, record all observations etc.
in the field book.

Where compass based EDM is used, apply the bearing conection derived from the
pre-survey check. lt shall not be necessary to measure traverse lines in both
directions. Avoid using device where the compass may be affected by magnetic
attraction.

As a quality control measure, where practicable tape check one ('l) boundary line
in fifteen (15) and record the measurements in the field book.

8. PROCEDURES FOR OFFICE OPERATIONS

(a) Transformation Equations: See Appendix 4. These equations are not
absolutely necessary for a mapping operation such as contemplated for
LAMP. All site control marks will be coordinated in JAD69, and the
procedures at 7(e) will facilitate computation of coordinates in JAD69.
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(b) Backup field data. At the end of each da/s observation, download raw data
from datalogger to office computer. Before processing data, copy file to
diskette and store in a safe and secure place for future access to the raw
data if necessary. This applies to both GPS and EDM data.

(c) Get Base Station Data. Use data from the two nearest base stations for
Differential Pseudorange post processing.

(d) Diflerentaally corr€G't Rover Data. This a technique whereby data from the
base station. which is at a known location is used to conect the data from the
rover. Special care must b€ taken to ensure that the reference coordinates,
coordinate system and datum of the reference base station are conecty set
in the processing sofiware. The reference datum is JAD69.

(e) Do multiple Beso Station Test. Compute the coordinates for the first
observation from each base station for each point. Compare results. lf the
vector sum of the coordinate differences exceeds + or -0.5m, re-observe. lf
the vector sum is less than + or -0.5m, accept and calculate the average of
the two sets of coordinates. Do the same for the second observation for the
point. Remember lhat each boundary point must be measured two tirnes, at
least one hour apart. See Table 3.

(D Do l[ultiple Ocoupation Test. This is an independent check on the quality
of the observation. Compare the coordinates for the two observations. lf the
vector sum of the coordinate differences exceeds + or -0.7m, re-observe. lf
the vector sum is less than + or -0.7m, accept and calculate the average of
the two sets of coordinates. These coordinates are regarded as the final
coordinates for the point. See Table 4.

(S) Export Final Coordlnates to a suitable CAD software. Ensure that the
coordinates are conect and are in the conect format before export.

(h) Prepare Digital Map from the coordinates. Generate paper copy of the
map for boundary analysis and confrmation. This is part of the quality
control process. Any issue that cannot be resolved in the ofiice must be
clarified in the field and the appropriate arnendments rnade to the map to
ensure its conectness. This constitutes the draft cadastral map for public
display with the list of "Tenure Claims". This is the responsibility of the
commissioned land surveyor.

(i) Submit Completed Map for Approval. The map (digital file and hard copy),
digital raw data files, field books, computations, copies of Notices and Waivers of
survey and a brief report signed by the surveyor indicating:
- Purpose of survey
- Dates/Times of survey
- Survey method. Base stations and controls used
- Serial numbers of GPS system, EDM equipment
- Tape number(s).
- Record numbers for Calibration certificates
- Names and title of all members of field crew
- Boundary inconsistency problems encountered and how resolved,
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must be sent to the Project Managernent Unit for certification prior to transmission
to Survey Department for approval by the Director of Surveys and prior to
inclusion as a cell in the Cadastral Map.

9. BASE STATIONS

9.1Community Base Stations (CBS)

A national Continuously Operating Reference Station (CORS) System will be
established in Jamaica. This will comprise Community Base Stations (CBSs) at
Norman Manley Intemational Airport, Kingston, Mandeville and Montego Bay. The
CBS at Norman Manley International Airport has been established and is
managed by the Meteorological Department. Those proposed for Kingston,
Mandeville and Montego Bay will be managed by the Survey Department (SD).

These CBSs will meet post processing requirements of positioning and
meteorological users, among others, by providing (GPS) code range and carrier
phase observational data. Reference points will also be established in the vicinity
of the CBSs and other Reference stations.

Positional coordinates for the reference antennae at the CBS sites will be made
available for postprocessing, and will also be used for real-time broadcast
conectors.

In areas where additional coverage is needed, groups operating GPS reference
stations in those areas will be invited to participate in the SD CORS System.
Acceptance for the inclusion of stations to the SD CORS System will be subject to
their meeting the SD CORS selection criteria, and agreement that coordinates for
the antennae positions of the sites and other data will be made freely available to
the SD for distribution to users of the system. The use of mobile base stations will
also be encouraged where considered advantageous

The observational data will be available in the Receiver Independent Exchange
(RINEX) format to facilitate the use of these data with data from R|NEXcompatible
GPS receivers and processing software. Additionally the SD will archive the data.

Bi-directional transformation equations for transforming coordinates between
JAD69 and ITRF 96 or WGS 84 will be developed.

9.2 Base Station Selection Criteria

9.2.1 Site specifications:

(a) Stable site (minirnal local horizontal and verlical movement).

(b) Stable antenna rnount (less than 1-cm short-tem variability).
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(c) Stable porerwith at least 30 minute battery badop.

(d) Minimum elecfrcmagnetic interbrence.

(e) Relatively dear horizon with any obsfuclions higher than 10 degrees located as
far away from the reference antenna as possible and located to the north of the
reftren@ antenna.

(f) Schematic of the antenna support rnonurnenustruc{ure

(g) Site obsfnction survey

(h) Site sketcfr

(i) Representative photographs of the facility, induding monument antenna,
recdver and relafied equip]rEnt, potential obsfuc{ions, ard overall site.

0 CORS proMder will submit three consecutive continuous 24-lpur data sets to
SD to test tur site suitability and .rultipath conditions.

9.2.2 Equipment sp€aificdaons:

(1) Recei\rer

(a) Must be at least dual fiequency (11 and L2).

(b) Must be able to tack at least 8 satellites above 10 degrees.

(c) Must have automatic switching between operating rnodes to retain full
wavelength L2 when Anti Spoofing is on.

(d) Must be capable of sanpling at 1 second intenal.

(e) Must proMde:

- Ll C/A-codepseudorangeorP-codepseudorarge.

- Ll full wavelength carier phase.

- L2 full wavelength canier phase.

- Psqrdorange ac@rate to betterthan 0.25 rnetre RMS.

Survey Departnent, Jamaica Telephone (876) 922663G5 Fax (876) 9671010 16

(Now Suleys and Mapping Dfuision, National Land Agency)



(2) Antenna

(a) Must be at least dual trequency.

(b) Choke Ring with radome

(c) Capable of maintaining 1 cm stability.

9.2.3 Communications Specifications:

(1) 4 dedicated voice grade telephone lines and a local Intemet Service
Provider (lSP) account.

(2) 459 Mhz Broadcast tequency for Land Surveying.

9.2.4 Data handling specifications:

(1) Data will be available for distribution.

(2) Data must be converted to RINEX 2 format using an approved software

(a) CORS will be operated 24 hourvday, 365/366 days/year except
during scheduled maintenance periods.

(b) Data will be recorded at 30 second, 20 second, 5 second and 1

second intervals.

(c) Data will be stored online on site or at a central facility for 14

days.

(d) Data will be backed up on tape with a 14 day recycle period.

9.2,5 Coordinate system connection:

SD must be able to determine a JAD69 CORS antenna position to an
accuracy level of second order stiandard with 95% confidence. The
accuracy of the vertical dimension will be dependent on the accuracy of
the Gecrid model that will be used for Jarnaica.
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Sketch GPSD (JASD) ''

l,

g.i

!3
l

'a

Survey Depanment, Telephone (876) 922663015
(Now Surveys and Mapping Division, NAlionat'Lanb Agency)

Fax (876) 9671010

Datum: WGS 84 Datu m : JAD6taelaif; e_iE66-
L'OOrdlnates

Latitude = 17 58 29.6003i N
Longitude =76 47 19.24794W
Ellipsoidal HI.= 21.2'l 35 m
MSL Ht. = 35.136 m

@ry.
Latitude = 17 58 20.2009 N
Lohgitude =76 4T 23.0979 W
MSL Ht. '= 35.136 m

N = 146944.520
E = 272270.379
MSL Ht.= 35.136 m

Mark locaEd on roof of Survey Department
building. Acc+F gained through fap door in
roofby way dfVertical ladder, Ladder is
b climb with load.
JASD- 1= 9,02rn; JASD- 2= 3.02m; JASD- 3=
10,36rnj IASD- 4= L?.74m; IASD- 5= 8.84m

N

1,

!J
IJ,J

F

tlJ

z
t

Roof of Survey Dept. building

Brass disc with cenire -

punched, sel in

I concrete

J-1 Trap

- Door

1f



This IGS Tracking site is located at the Meteorological otfice, Norman Manley
International Airport in Kingston. This is a communifu Base station (cBS) and ii
operated 24 hours/day,,' 365/966 daysfear except during scheduled
maintenance periods. The slation is located in a secure area to which access is
gained by special authorization from the Airport Authority of Jamaica.

*

Datum: WGS 84 Datum: JAD69(Glarke 1666t-
Coordinates

Laritude = 17 56 20.47210 N
Longitude 76 46 51.13579 W
Ellipsoidal Ht.= -1.064 m
MSL Ht. = 13.127 m

GoordinatCs

Latitude - 17 5611.06574 N
Longitude =76 46 54.98929 W
MSL Ht, = 13.127 m

N = 142975.501m
E = 2731O2.O91m
MSL Ht.= 13j27 m

SuNey Departmenl, Jamaica Telephone (876) 9226630-5
(Now Surveys and Mapping Division, Nationat Land Agency)

Fax (876) 9671010



Datum: WGS 84

Coordinates

Laritude =17 59 07.77391 N
Longitude = 76 47 1 9.8SS41 W
Ellipsoidal Ht.= 32.216 m
MSL Ht. = 45.926 m

Coordinates
t

Latitude = 17 58 58.37673 N
Longitude =76 47 23.70521 W
MSL Ht. . = 45.926 m

N = 1481 '18.129 m
E = 272251.181 m
MSL Ht.= 45.926 m

Station is identified by a number stamped in brass disc embedded in top of
monumenl. The monument is set flush with ground level and is easily accessible.

Sketch: NC01

I

t

1

J

1

il

i

..

I
tt
,l,I

s),,.""

West Race Course

NC01- 1=22.4 m
NCOI- 2= 17.O m
NCOI- 3=25.5 m
2- 3= 27.4 m

SuNey Department, Jamaica Telephone (876) 9226630-5
(Now Surveys and Mapping Division, National Land Agency)

Fax (876) 9671010
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Datum: WGSS- Datum: JAD69(Glarke 1366)
Coordinates

Latitude =17 59 08.98580 N
Longitude =76 47 19.26789 W
Ellipsoidal Ht.= 32.858 m
MSL Ht, = 46.580 m

Coordinates

Latitude = 17 58 59.58867 N
Longitude = z6 47 29.11267 W
MSL Ht. = 46.580 m

N = 148155.408 m
E = 272268.425 m
MSL Ht.= 46.580 m

t
ts by a number tn disc nstamped

monument. The monument is set flush with ground level and is easily accessi'ble.

,, Sketch: NC02

!c i
t'

:

- Survey Department, Jamaica Telephone (876) 9226690-5 Fax (876) 9671010 23
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o NCor

NCO2- 3=15.s
NC02- 4=12.4
4- 5=19.6

Datum: WGS 84 Datum: JAD69(Clarke 1866)

Coordlnates

Latitude =17 59Q9.27241 N
Longitude = 76 47'17.'15124 W
Ellipsoidal Ht.= 33.949 m
MSL Ht. = 47.685 m

Coordinates

Latirude = 17 58 59.87527 N
Lonlitude =764721 .oo1 1ow
MSL Ht. = 47.685 m

N = 148164.289 m
E = 272330.687 m
MSL Ht.= 47.685 m

Station is identified bv a number disc n too oftop
monument. The monument is set flush with grOund level and is easily accessible.

Sketch: NC03

Survey Department, Jamaica Telephone (876) 9226630-5
(Now Surveys and Mapping Division, National Land Agency)

a^Fax (876) 9671010



NORIH RACE COURSE
Electricity Pole

ryil &+\rt"'r*4 q.r.i
f.alrree

Gate

78

ONc02

1

N

t
a

Side walk

S)'*'

o Ncor

NCOS- 6=32.1
Nc03- 7=6.9
NC03- 8=10.4
NCO3- T= 15.4

Datum: WGS 84 Datum: JAD69(Clarke 1 866)
Coordinates

Latitude =17 59 08.45150 N
Longitude =76 47 14.82395 W
Ellipsoidal Ht.= 33.049 m
MSL Ht. = 46.778 m

Coordinates
ra

Latitude = 17 58 59.05424 N
Longitude =76 47 18.67383 W
MSL Ht. = 46.778 m

N = 148139.126 m
E = 27e399.188 m
MSL Hr.= 46:778 m

is identified by a number in brass disc embedded in top
monument. The monument is set flush with ground level and is easily accessible.

Sketch: NC04

Survey Department, Jamaica Telephone (876) 9226690-5
(Now Surveys and Mapping Division, National Land Agency)

Fax (876) 9671010 25



NORTH RACE COURSE

s),,'. sft".'

f ,u,,r,nn

t\

{\
I

PLAY FIELD

NCO4- 9= 16.6
NEO4- 10=15.8
9- LO=z'l.t

o
NCO4

Datum: WGS 84 Datum: JAD69(Glarke 1866)
Coordinates

Latitude =17 59 04.95552 N
Longitude =76 47 13.87062 W
Ellipsoidal Ht.= 31.289
MSL Ht. = 45.015 m

Goordinates

Latitude = 17 58 55.5581 1 N
Longitude =76 47 17.72O65W
MSL hlt. = 45.015 m

N = 14803'|.677 m
E= : 272427.354m
MSL Ht.= 45.015 m

is identified by a number stamped in brass disc emOedded-in-top ofDranon ts toenl| eo oy a numoer slamped tn brass disc embedded in top o
monument. The monument is set flush with ground level and is easily accessible.

Survey Department, Jamaica-: Telephone (876) 9226630€
(Now Surveys and Mapping Division, National Land Agency).,

Fax (876) 9671010 26



i

sketch: Nc05

. rAo
fr{}r...
:.o

NCO4

r^'ul
r-+tTree

I
N

tf ,u,,''nn

Link Fence -

fr),.""d
ilil

m
cn

t'ltn
c)

v(t)
tr1

lt'l0tl.}-U=29.6
NEOs- 12=25.7
lr- l2=9.t

PLAY FIELD tr

rucos O

Datum: WGS 84 Datum: JAD69(Clarke 1866)
Goordinates

Latitude =17 59 03.43445 N
Longitude =76 4Z 1S.16975 W
Ellipsoidal Ht.= 9Q.117 r '

MSL Ht. = 43.864 m

CoordlnateC

Latitude = 17 58 54.03698 N
Longitude =76 47 19.01376 W
MSL Ht. =:43.864 m

N = 147984.870 m
E = 272389.362 m
MSL Ht.= 43.864 m

is identified by a in brass disc embedded in too ofStation is identified by a number stamped in brass disc embedded in top o
monument. The monument'is set flush with ground level and is easily accessiblC.

, Sketch: NC06

' !:
"i ' Survey Department, Jamaica zz

(Now Surveys and Mapping Division, National Land Agency)



PLAY FIELD

gs'
l1

ree

g

o
ar1

N

t Foot Path

t-t IilF
\to

Q)""

NC06- 13=31.7
NcO6- 14=25.4
Nco6-15=13.2

rr- 13
f.alrree

Main GatePaved Roedwav

Station ldentification: lr[Gt07 SEE SITE LOCATION MAP

top
monument. The monument is set flush with ground level and is easily accessible.

Sketch: NC07

Datum: WGS 84 Datum: JAD69(Clarke 1866)

Coordinates

Latitude =17 59 04.03820 N
Longitude =76 47 lz.ges8o W
Ellipsoidal Ht.= 30.443 m
MSL Ht. = 44.190 m

Cooidinates

Latitude = 17 58 54.64076 N
Longitude =76 47 21j7570W
MSL Ht. = 44.190 m

N = 148003.360 m
E= ' 272325.7?4m
MSL Ht.= 44.190 m

Station is a number stamped in brass disc embedded in

Survey Department, Jamaica Telephone (876) 922663G5
(Now Surveys and Mapping Division, National Land Agencyl

'f(

Fax (876) 9671010 28



PLAY FIELD
NCttT- 17=28.0
NCOT- Iron post=99,1
Electricitv Pole =51.6

S**
Foot Path

Tree
t4 o rucoo

Iron Post

Electriclty Pole

Paved Roadway

Datum: WGS 84 Datum: JAD69(Clarke 1866)
Coordinates :

'
Latitude =17 59 04.61369 N
Longitude =76 47 19.18002 W
Ellipsoidal Ht.= 39.661 .
MSL Ht. = 44.406 m

Coordinates

Latitude = 17 58 55.21633 N I
Longitude =76 47 23.02990 W
MSL Ht. = 44.406 m

N = 148020.992 m
E = 272271.160 m
MSL Ht.= 44.40O m

Station is identified by a number stamped in brass disc embedded in top of
monument. The monument is set flush with ground level and is easily accessible.

Sketch: NC08

survey Depanment, Jamaica Telephone (876) 9226630-5 Fax (876) 9671010 29
(Now Surveys and Mapping Division, National Land Agency)
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Foot Path

':^
&+!r',

-16

NCOE- T1=26.o
NC08- T2=,50,6

Datum: WGS 84 Datum: JAD69(Clarke 1866)

Coordinates

Latitude =17 59 05.53472 N
Longitude - 76 47 20.61838 W
Ellipsoidal Ht.= 36.674 ,n
MSL Ht. = 44.423 m

Coordinates

Latitude = 17 58 56.13744 N
Longitude =76 47 24.46BZOW
MSL Ht. = 44.423 m

I

N=, 148049.262m
E =' 272228.811 m
MSL Ht.= 44.423 m

Station is edbvanStation is identified by a number stamped in brass disc embedded in top of
monument. The monument is set flush with ground level and is easily accessible.

Sketch: NC09

Survey Department, Jamaica Telephone (876) 9226690-5
(Now Surveys and Mapping Division, National Land Agency)

'

:

1nFax (876) 9671010
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)(. \ WEST RACE COURSE

' Link Fence

Electricity pole
T1 lron Post

" Etectricity poteNCOg-. 1A=37.3
NCOg- T2= 13.7

Datum: WGS 84 Datum : JAD69(Clarke-l 865)
Coordinates

Latitude =17 59 06.02199 N
Longitude =76 47 18.7467OW
Ellipsoidal Ht.= 31.748 m
MSL Ht. = 45.478 m

Coordinates

Latitude = 17 58 56.68071 5 |
Longitude =76 47 22.59657 W
MSL Ht. = 45.478 m

N = 148066.026 m
E = 272283.858 m
MSL Ht.= 45.478 m

is identified bv a number n brass disc embedded in too of\rrcurvr I r- ruvr [lrtiu uy a ur uer slampeo In Drass olsc gmDeooeo In too o
monument. The monument is set flush with ground level and is easily accessible.

Sketch: NC10 "

Survey Department, Jamaica Telephone (876) 9226690-s
(Now Surveys and Mapping Division, National Land Agency)

Fax (876) 9671010 3l
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APPENDIX 2

LIST OF TABLES

Summary Tables of Survey

r1

and Calibration

II
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TABLE la. Speclflcatlons tor Dlgltal Cada3tral Surueylng: cps

SPECIFICATIONS FOR DIGITAL CADASTRAL SURVEYING: GPS

Component Criterlon

Equipment:

1. GPS receiver , antenna, firmware
and Software

2. Base Receiver Conliguration

. PDOP mask
o Elevation mask
r SNR mask
r Logging interval

Must satisfy standard by passing calibration T€st

6
10 degrees
6
5 seconds
4 (3D solution)
t hour

Surv€y Department, Jamaica Telephone (876) 922663G.5 Fax (876) 9671010 33
(Now Surveys and Mapping Division, National Land Agency)
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. Minimum no of satellites

. Time interval of individual base
files

3. Rover Receiver Configuration | 6
| 'l5 degrees

. PDOP mask 16
e Elevation mask | 5 secs. (postprocessing), 1 sec. (RT)
o SNR mask | 4 (3D solution)

l . Logging interval lt"t . Minimum no of satellites I

o Minimum no of positions
per occupation

t

r

TABLE lb. Spa;flcatlons for Digital Cadastral Surveying: cps (cont.)

ir

a1

P.

SPECIFICATIONS FOR DlclTAL CADASTRAL SURVEYTNG: GpS

Domponent Criterion '

Field Survey:

1. Pre-and Post-Survey Checks
2. Multiple Occupation Test

At least two control points must be occupied
At least t hour must be allowed between
occupations

Every point must be occupied at least twice

Office Computations:,.

Survey Department, Jamaica Telephone (876) 922663Ct
(Now Surveys and Mapping Division, National Land Agency)

Fax (876) 9671010



2.
Differential Correction
Reference Coordinates

3. Reference Elevation

{ii

At least two base stations must be used
Entered lo 0.001" lf Latitude and Lonoitude
orf
To 0.01m if Easting and Northing,
referenced to JAD69

Height above ellipsoid (GRS80),
entered to 0.1m

Tolerances:

1. Pre-survey Control Check

2. Post-Survey Conhol Check

Multiple Base Station Test

Multiple Occupation Test4.

Processed posilion (mean) must be <0.5
metre from known oosition

Processed position (mean) must be<0.5
metre from known position

Difference in positions processed from two
(min.) baselines must be <0.5 metre

Difference in oositions from two or more
occupations must be <0.7 metre t

TABLE 1c. SpecificFtlons for Digital Cadastral Surveying: EDM

SPECIFICATIONS FOR DIGITAL CADASTRAL SURVEYING: EDM

Component Criterion

Field Survey:

'1 . Pre-and Posf Survey Checks
2. Range Accuracy
3. Vertical Angle
4. Azimuth

At least two control points must be occupied
+ or -0.1 metre
+ or -O.2 Degree
+ or -0.3 Degree

Office Computations:

1. Reference Coordinates

I

Entered to 0.01m Easting and Northing,
referenced to JAD69.

Survey Department, Jamaica Telephone (876) 9226630-5
(Now Surveys and Mapping Division, National Land Agency)
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TABLE 2. Summary ol Specifications tor Callbration

,Tolerances:t
1. Pre-survey Control Check

2. Post-Survey Control Check

Must be <0.1 metre lrom known distance

Must be <0.1 metre from known dislance

I
SUMMARY OF SPECIF]CATIONS FOR CALIBRATION

Survey Department, Jamaica Telephone (876) 9226630-s
(Now Surveys and Mapping Division, National Land Agency).

Fax (876) 9671010



GPS Test:

1 . Calibration Network

2. Field Procedure

3. Verification of Precision

4. Test for Systematic Error (bias)

EDM Test

Tape Test

,

The ten calibration points established in the
National Heroes Park must be used for
calibration.
At least 3 points must be occupied in 2
consecutive circuits.

Positions for all occuoations must be
computed with respect to two base
stations.

Differehce in positions processed from
minimum of two base stations musl be
<0.5 metre

Difference in positions from two or more
occupations must be <0.7 metre

Mean position of each calibration point
from two base stations and four
occupations must be <0.5 metre different
from known position

Two known lines measured on different
Vertical Angles. Difference on each line
<0.1 metre

Two known lines measured on different
zeroes. Difference on each line <0.1
metre

TABLE 3. Example of Multiple Base l-ine Test

SESSION 1

s002

':

48055.408
27216A.425 E

148055.51
272168.205 E o.K.

148055.460 N
27?'t68.3't5 E

Survey Department, Jamaica Telephone (876) 9226630-5
(Now Surveys and Mapping Division, National Land Agency)

Fax (876) 9671010



s003 148064.289 N
272230.687E

148064.575 N
272230.245 E

-0.286
0.442 0.526 NO Re-observe '

) s004 148039.126 N
272299.187 E

148039.026 N

272298.900 E
0.100
0.287 0.304 o.K.

148039.076 N
272299.5ME-

s006 147884.370 N
272289.360 E

147984.620 N
272389.265 E

0.250
0.095 0.267 o.K.

147884.495 N
272289.312 E

s007 147903.360 N
272225.7UE

147903.486 N
272225.924 E

0.126
0.190 o.228 o.K.

147903.423 N--
272225.829 E

TABLE 4. Example ot Multiple Occupation Test

SESSIONS 1 & 2

Point Mean Base.line 1

Mean Base-line 2
Difference Vector

Sum
Criterion
=<0.7m

Final Coordinates
(Mean OF Sessions 1 & 2)

s002 148055.460 N
272164315 E

s002 148055.565 N
272168.445 E .

-0.105
-0.130 0.167 o.K.

148055.513 N
272168.375 E

s003

I 5003

s004 148039.076 N
272299.544 E

s004 148039.215 N
272299.507 E

-0.139
0.037 0.143 o.K

14€i039.146 N
272299.526 E

s006 147884.495 N
272289.312 E

s006 147884.670 N
272289.460 E

-0.175
-0.148 o.229 o.K.

147884.583 N
272289.386 E

s007 147903.423 N
272225.829 E

s007 147903.160 N
272225.284 E

U.ZOO

0.545 0.605 o.K.
147903.292 N
272225.557 E

APPENDIX 3

Survey Department, Jamaica Telephone (876) 9226630-5
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MOqEL CALIBRATION CERTIFIGATES
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I.TAPE

OR!GINAL
No{SD.CM 01/2000

',**{'u, t-* |

SUw€y Departm€nt, Jamaica Teteptrone (eZe; S2Z6O:SO.5 ' fax 1aZO1 SOZ1O1O
(Nou/ Surueys and Mapping Division, National land Agency)



TAPE CHECK OERTIFCATE

This is to certity that Mr. John Jones

j

Steel Tape No.,S.D.4071 (Yeron lOOm)...... ..... has been checked re the Land
gurveyors' Regulations, 1971 , and the results are tound to be as lollows:-I

Date of Check ..2O0Ol O3lO2.

Temperature ....N/A.................. .....................Fahrt.

Tension............Nl/A .......:..1......................1b

Tape supported throughoul during check Max. Error permitted
is 0.1m in any line.

lor the Director ol Surveys

Date.....

a

*

:fi

?

I

:rio

t

DUPLICATE
No. SD-CM 01/2000

f
TAPE CHECK CERTIFCATE

Line Network Measurement Check Measurement Dilference Remarks
NCo1- NC02 41.073 41.071 0.002 o.K.
NC01- NC09 72.410 72.430 -0.020 o.K.
NC01- NC08 99.170 99.194 -0.024 o.K.
NC07- NC06 66.260 66.258 0.002 o.K.
NC08- NC10 46.790 46.798 -0.008 o.K.

s
Fax (876) 9671010 40Survey Department, Jamaica Telephone (876) 9226630.5

(Now Surveys and Mapping Division, National Land Agency)
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I
Thls ls te certify that Mr. John Jonea

Steel Tape No..S.D.4071 (yeron 10orn).................. has been checked re the Land
surveyors' Begulations, 1971, and the results are found to be as tollows:-

Date of Check ..2OOO/ O31O2.............-1...;...........................-..............,,..j........
,'

Temperature ....N/A.................. .....................Fahrl.

Tension............N/A...............,............:...........................................................tb

Tape supported throughout during check Max. Error permitted
is 0.1m in any line.

for the Dlrector of Surueys

Date.

ORIGINAL
No. SD-EDM 01/2000

EDM CHECK CETTIFCATE

This is to certlfy that Mr. John Jones

It

II

Line Network Measurement Ch€ck Measurement Difference Remarks
NC01- NC02 41.073 41 .071 0.002 o.K.
NC01- NC09 72.410 72.430 -0.020 o.K.
NC01- NC08 99.170 99.194 -0.024 o.K
NC07- NC06 66.260 66.258 0.002 o.K.
NCo& NC10 46.790 46.798 -0.008 o.K.

Survey D€partrnent, Jamaica Telephone (876) 9226630-5
(Now Surveys and Mapping Division, National Land Agency)

Fax (876) 9671010 4l



EDMNo.'Seria|#367.|83(LeicaTota|station)................
results are found to be as tollowsi

Line Network M€asurement Check Measurement Difference Remarks
NC01- NC02 41.073 41.067 0.006 o.K.
NC01- NC09 72.410 72.417 -0.007 o.K.
NC01- NC08 99.170 99.174 -0.006 o.K.
NC06- NC07 66.260 66.258 0.002 o.K.
NC08- NCl0 46.790 46.794 -0.004 o.K.

Error permitted is 0,1m in any line.

Date.

fof the Director of Surueys

.tt

t
rll

:t:

tI

-f r*

Fax (876) 9671010 42Survey Department, Jamaica Telephone (876) 9226630-5
(Now Surveys and Mapping Division, National Land Agency)

;
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EDM No'.serial # 367183 (Leica Total station)............... has been checked and the
results are found to be as followsi

for the Dlr@tor of Surveys

Survey Departmenl, Jamaica Telephone (876) 9226600-5
(Now Surveys and Mapping Division, National Land Agency)

s
a

i.l

Date.

I

ORIGINAL
No. SD-EDM 022000

EDM CHECK CEFTIFICATE

. Thls is to certlfy that Mr. Survey Department

I

Line Network Measurernent Check Measu16ment Difference Remarks
NC01- NC02 41.073 41.067 0.006 o.K.
NCot- NC09 72.410 72.417 -0.007 o.K.
NC01- NC08 99.170 99.176 -0.006 o-K.
NC06- NC07 66.260 66.258 0.002 o.K.
NC08- NC10 46.790 46.794 -0.004 o.K.

Fax (876) 9671010



EDM No..Serial # 010088 (Crit€rion Laser Ranger)..... ...... has been ch€cked and
the results found to be as tollows:-

l, t"

DUPLICATE
No. SD-EDM 02y2000

EDM CHECK CERTIFICATE

This is to certlfy that Mr. Survey Department

for the Dircctor ol Surveys

Date.

Survey Department, Jamaica Telephone (876) 9226690-5 Fax (976) 9671010 44
(Now Surveys and Mapping Division, National Land Agency)

Line Network M€asurement Check Measurement DifJerence Remarks
NC01- NC02 41.073 41.09 -0.02 o.K.
NC01- NC09 72.410 7> L4 -0.04 o.K.
NC01- NC08 99.170 99.21 -0.04 o.K.
NC06- NC07 66.260 66.27 -0.01 o.K.
NCo& NC10 46.790 46.79 0.00 o.K



EDM No..Sedal # 010088 (Criterion Laser Ranger)..... ..-... has been checked ano
the results found to be as follows:-

Date ot Check .2@Ol O3lO2.

Temperature ....N/A.............,.... .....................Fahrt.

Tension............N/A...........................1:...i:,......................................................1b

Max. Error permifted is 0.1m in any line.

I;; ; i;: ;' ij; ; ;:i;; ;;; i ; ;6;;

Date.

ORIGINAL
No. SD-GPS 01/2000

GPS CHECK CERTIFICATE

Thls ls lo certlty that Mr. John Jones I
a

Receiver No..Serial # 04t|3:l Ashtech Z-12
Antenna No...Serial #10626 Ashtech L1-L2

Survey Department, Jamaica Telephone (876) 9226630-5
(Now Surveys and Mapping Division, National Land Agency)

Fex (876) 9671010 45



Datalogger No..Serial # IVA
Post-processing Software Ashtech WinPrism ...... have been checked and found to be as follows:-

SESSION 1

SESSION 2

Date of Check ..2OOO| 03/02.
IvI

Max. error permitted is 0.5m iR any Session, and 0,7 tor multiple Sessions,

for the Director of Surveys

DUPLICATE
No. SO-GPS 01/2000

,-. GPS CHECK CEFTIFICATE

This is to certify that Mr. John Jones

Point Network Coordinates Check Coordinates Ditference Remarks
NC02 148155.40750 N

272268.42487 E

I
148164.2891 1 N
272330.6A739 E

NC04 148139.12623 N
272399.18750 E

NC06 147984.8701 7 N
272389.36203 E

NC07 148003.359s9 N
272325.73358 E

Point Network Coordinates Check Coordinates Difference Remarks
NC02 148155.40750 N

272268.42487 E
NC03 148164.28911 N

272330.68739 E
NC04 148139. t 2623 N

272399.18750 E
NC06 147984.87017 N

272389.36203 E
NCOT 148003.35959 N

272325.73358 E

Receiver No..Serial # 04333 Ashtech Z-12
Anlenna No...Serial #10626 Ashlech L1-L2
Datalogger No..Serial # N/A

rvey Department, Jamaica, Telephone (876) 9226690-5
(Now Surveys and Mapping Division, National Land Agency)

Fax (876) 9671010



:.

Posl-processlng Software Ashtech,WinPrism ...... have been checked and found to be as follows:-

Qtraera\r\r r

Point Network Coordinales Check Coordinates Difference Rem[rks
NC02 148155.40750 N

272268,42487 E
NCOS 148164.28911,N

272330.68739 E
NC04 148139.12623 N

272399.18750 E
NC06 147984.87017 N

272389.36203 E
NC07 148003.35959 N

272325.73358 E

SESSION 2

Point Network Coordinates Check Coordinates Difterence Remarks
NC02 148155.40750 N

272268.424A7 E
NC03 148164.2891 1 N

272330.6A739 E
NC04 148139.12623 N

272399.'t 87 50 E
NC06 147984.87017 N

272389.36203 E
NC07 148003.35959 N

272325.73358 E
t

Date of Check ..2000/ 03/02......-..... i. . .. .. . .

Temperature ....N/A.................. ...,.................Fahn.

Max. error permitted is 0.5m in any Session, and 0.7 tor multiDle Sessions.

lor the Dircotor ol Survays

Date.

.1

47
(Now Surveys and Mapping Division, National Land Agency)

lt'



APPENDIX 4

TRANSFORMATION PARAMETERS: WGS84 - JAD69

r 
-f

AX= 33.722 m I
AY=-153.789 m I Translations
Az=-94'9s9m 

I

Rx=-g'5g1ttt'l
RY=-4.478 sec. I Rotations
RZ = 4.54O sec. J

Sc = -9.95 ppm (Scale factor)

JAD69 (Glarke 1866)
a = 6378206.4fi)0 m (SemFMajor Axis)
1ll = 294.9786982000 (Reciprocal flattening)

WGS84
a = 6378137 m (Semi-Major Axis)
1ll = 298.257223563 (Reclprocal flattening)

sf
Accuracy0.3m-0,5m - i.

TRANSFORMATION PARAMETERS: WGS84 - JAD2001

AX= 0.000 m I

AY= 9.gggrn I Translatlons
AZ= 0.000m I

,,,

RX = 0.000 sec. I
RY = Q.QQ0 sec. I Rotations
RZ = Q.QQq 5ss. 

_J

Sc = 0.000 ppm (Scale factor)

. q|.ey Department, Jamaica Telephone (876) 9226690-5 Fax (876) 9671010 48 .3: (Now Surveys and Mapping Division, National Land Agency)

:



ffiil
-': a =6328132m(SemFMajorAxls)

1 lt = 298.257223563 (Reciprogat ftattening)

Coordlnate Svstem OrlEln: 
-

Lathude = 180000 N- Lorgltude = 7T OO 0O W

Falso Coordlnates of Orloin lMaoplnol: U TM Coordlniteq ef Orloln (Ghartsl:

(a) Mapplng

Northlng=650d)0m I t
Eastlng =750000m

Prolectlon : Lambert Conlcal Orthomorphlc with qne standard parallel
(18" N)

i' (b)Hydrographic and Aeronautlcal Charts:

-- _r U TM Coordlnates of Orlgln

Northlng = 1991327.9727 m
-- Easting =288239.7295m

Projectlon: Unlversal Transvense Mercator (UTM)

If"

Survey Department, Jamaica Telephone (876) 9226630-5 Fax (876) 9671010 49
(Now Surveys and Mapping Division, National Land Agency)

.*
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APPENDIX 5 r

' (A) SUMMARY OF 9OMPUTAT|ONS FOR CALTBRATTON NETWORK
(B) SUMMARY OF CALIBRATION CHECKSI
(c)srTE LocATtoN MAp oF CALTBRATTON NETWORK
(D) CALTBRATTON NETWORK MAPS

*.

rj

50:
(Now Surveys and Mapping Division, National Land Agency):

.:
..i..



APPENDIX 6

SAMPLE CADASTRAL MAPS

Survey Department, Jamaica Telephone (876) 9226630-5 Fax (876) 9671010 50

(Now Surveys and Mapping Division, National Land Agency)



APPENDIX 7

CADASTRAL TARGET AREAS

Code: PROCEDURES, STANDARDS FOR CADSURVEYS(ARIAL)

st
(Now Surveys and Mapping Division, National Land Agency)
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NATIONAL CALIBRATION NETWORK
Project;

supervisor: calibration Network

Date created: TLs

Date Last Accessed , '/23/oo 
2o:04

project Directory: 3/l/oo 14:28

Antenna Type: cjcPsuRvEY\proiects\calibrat

Antenna Measurement Method: 
compact Ll /L2 w/Ground prane

. ant"n,ra c.orp, #fiii:Xt"'"n"'t 
of notch on ground plane

" Receiver Type: 4700
Coordinate System;
Lone: GeograPhic

Lirear unit: wcs84

Timezone: Meter

Number ofstations, iltu'"u : -5:oo

Number ofBaselines: 
J l

No. ofContinuous Kinematic Solns: 0

{

a

sI
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Station
Shoft Name
NC05
NCol
MKJC
MKJB
NCo7

- NC09
NCl0
GPSD
NC06
NCo8
NC04
NC03
NC02

Projeff ion Group: Geographic
zone Narnej Global
Linear Units: meter
Angular Units: degrees
LJatum Name: JAD6}
Station Station

Short Name ID
GPSD 6O72GPSD
yy: 6o72MKrB

:,,:: reoTMKrc,rLUr NColNC02 :q/O7NC03 NC03NC04 I907NCO4NC05 NCosNC06 6072NC06NC07 6172NCO7

::gl 6072Nc08

:l:Y: 6072NC0e
/\Lru 6072NC l0

NATIONAL CALIBRATION NETWORK

StatiOn

ID
NC05
NCol
I90TMKJC
6072MK|B
6072NC07
6072NC09
6072NC10
6O72GPSD

6072NC06
6072NC08
1907NC04
NC03
1907

*,*** Reference Cooralinates *** :il

Latitude Longitude
Station

*"*-lli'lto:**t*
Network Adjustment
Fixe&{6ntrol
Fixed Control
Network Adjustment
Network Adjustment
Nehvork Adjustment
Fixed Control
Network Adjustnent
Network Adjustment
Network Adjustmenr
Network Adjustment
Network Adjustment

r 7.59'04.95552. N
t7"59'07.7739t" N
r7"56'15-96262" N
r 7.55'50.32829' N
17.59'04.03820, N
17.59'05.53472" N
17"59'06.07799" N
17"58'29.60031 ,, N
r 7.59'0?.43445" N
17.59'04.61369. N
r 7.59'08.45150" N
17059'09.2724r" N
r 7"59'08.98580,, N

Height

31 .28879
32.21598

-12.71400
- 10.86000
30.44272
30.67397
31 .7 47 83
2t.213s0
30.11723
30.6607 |
33.04943
33.94936
32.85790

07 6"47' t3 .87 062" w
076"47't9_8554t" w
076"47'41.37110" w
076.46'35.22066" w
076.4't,t7.32580" w
07 6" 47'20.6183 8" W
07 6.47't8.7 467 o" w
07 6.47'19.24794, W
07 6"47' | 5.t637 s" w
076"47't9.t8oo2 w
07 6.47't 4.8239 5" W
07 6"47'17 .15124" W
07 60 47' t9 .267 89" w

I

**** Adjusted Coordinates ,* * * 1,

Latitude Longitude

I 7"5 E'20.20 i 0 t " N 07604.1,23.09794" WI7"55',40.92038"N ot^"o^,r"i.
r t " si, oi i siii" ; "r;Z:;i 

;::::',1',:, Y,t'i " s 8's8 .37 67 3" N 0:,6"47,2,1t)52t" w17"58'59.58867"N 0.te.o.,,.r.,,.,
,?.;; ;; ;;;;; i; ;;z:;:,;i;lii3,:,Y
17"s8,5e 05424" N ozo"azis ize:, wI7.58 55 558n" w ota"qz,iiizoos" wr7.i854 036e8" N o%"qt,ig.oiya" w|lc.s9's4.640i6" N otr. qt,zi.itsto" w17o58's5.2r6Jj. N o.ta.qt,j iz,)go" wr7.i8 56. r3?44.,N orc.qtiiiZazo" wi 7"58,56.6807 

r " N ota.qt,iz i6oy" w

Oftho.
Height

0_00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

Ellip.

,ff"tl: I
- r 0.65033
- 12.50608
32.15284
32.79256
33.88257
32.98137
31.22662
30.05809
3 0.3 83 07
30.60206
30.6t469
3 1.6865 l

.f



NATIONAL CALIBRATTON NETWORK
From Station To Station " Solution
Short Name Short Name fyp"",

MKJB MKJC | | n--aMKJC Ncos ;l;l:;NCOI GPSDNCol NCo3 Ll$xed

- Nc0, Nd; iiffi'?:gl Nc06 Lrnxed
t\Lu I NcoT Ll:fixedNC0l NC08 Ll fixedNCol NC08 Ll fixedNC0l N.no,;,^^^ L I fixedr\uuz NCOI Lt fixed
.ry902 NCos Lr fixedNco4 GPSD r r {i--,rNCO5 MKJC ;;;;;;NC05 Ncor Ll iii;;NC05 NCOI Lt fixedNc05 Ncol lr rixeJNC05 NC03 Ll fixedNC05 NC04 LI fixedNC05 NCO6 Ll fixedNC05 NC07 Ll fixedNco5 Nco8 rrn-^rNcos NCog ;; il;;

-ry996 NC05 Lr fixedNC07 NC04 Ll fixed
Ig08 NC06 Lr fixedNC08 NC06 Ll fixed
llff: Nc03 Lr nxedr\vru NCOI LI fixedNClo NC02 Ll fixedNClo NC05 Ll fixed

*'

SIope

2t00.2r0
s258.407
1173.824

9L952
t49.492
191.975
136.869
q0 roo

99.t74
72.426
4i,.o7s

20t.4t9
120,1.589

5258.405
196.244
196.242
t96.245
t64.127
I t L092
60.296

t05.495
156.558
199.322

60.294
154.386
t23.603
t23.597
r53.691

6t.504
90.7 | 1

147.549

Ratio

34.6

2t.2
t2.l
lJ.)
15.5

25.7
ILO
52.2
82.2
t3.4
t6.9

t;22.1

)71 1

13.9
34.9
27 .0

132.7

29.5
s2.6
64.4
I z.o

JZ.)
4t.6
23.1

t84.9
I55.6
50.4
18.8

28.s
22.5

Reference Entered
Variance Ant. Ht.

( rrom)
1.847 I 56s

4.'t 80 t.497
8.602 

',..1 1.554
2.903 t.5t2
2.96t r.5t2
2.215 1.5t2
2.693 t.512
1.209 1.466
2.123 1.5t2
2.338 |.512
2.07Q t.469
2.611 1.469
6.322 1.538
7.255 1.512
t.2t3 1.601
3.868 t.5t2
0.78'7 1.5t2
2.886 l_601
3.63 r 1.601
2.248 r.60r
3. 15 1 1.601
2.942 1.601
2.590 1.601
1.723 1.554
1.105 1.581
0.7 t7 1 .520
1.001 r.502
|.202 1.582
2.06t t.602
l.l4l 1.602
2.476 1.602

Entered

Ant. Ht.
(To)

| .497
r.512
1.172

1.550

t.549
1.56t
1.581

t.520
t.502
1.582

r.512
1.601

l.t't2
1.497
1.512
1.554
1.554
1.550

r.s49
1.56i
I .581

1.502
1.582

1.537
1.549
r.554
I .561

1.550

|.5t2
1.469
r .601

r

:d1

:4
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NATIONAL CALIBRATION NETWO;I(

.ssf/.ssk solution ar"n,' s;;, 
ssF/ffilution output Files.For Selecred Baselines t***

- - 
output File Short Narn, uolution Slopel Ratioooooo;3l.ssa ffi;'*" short^Name rvpe

00000635.ssf lrtKl; rvJ^JU LI fixed \oo.2to 34.6ooooo655.;[i ffi; I,9!: Lr nxe<

000006r4.ssr Nc'r Sll? ;i il# s2s8 4o7 21 2

- 00000622 ssr Ncor I'991 ;; ;# tt73'824 '-!2 \
- 00000627'ssr Nc'r Il91 ;i ;# eI es2 l3'5

00000618.ss1 Ncor I99l ;; ffi t4e'4e2 I5'5

00000537'ssr Ncor l'it91 ;i il; tet'e7s 2s'7

00000626'ssk Ncor I99t ;; ffi t36'86e t7'6

000006r0.ssr NC'r Ml ;; ffi ee'tee s2'2

0000058r'ssr Nc02 I99? ;i ffi ee t74 82'2

00000577.ssr Nc02 I99] ;; ffi 72'426 .*'4

00000643.ssr Nc04 I:9: ;i ffi 4t'07e t6'e

0000o67l,ssf Nc05 g-fl? ;i ffi 201 4te 22'1

00000585.ssr Nco5 15i,c ;i ffi 1201 58e n7'7

0000063e.ssr Nc05 It91 ;i ;;; 52s8 40s n's
00oo0667.ssr Ncos I99] ;i ffi 1e6244 34s

0o0005e3 ssr Ncos I99l ;i iffi 1e6242 27'o

00000601 ssr Nc05 I99: ;; ffi te624s 132'7

0000060e'ssk Nc05 1991 ;i il; t64 127 2e's

000005e7.ssr Nc05 I99l ;i ;il; t110e2 s2'6

00000605.ssr Nc05 1991 ;; ffi 60'2e6 64 4

0000058e.ssr Nc05 I99l ;; ffi l05 4ei t2'6

00000545.ssf Nc06 I99? ;; ;ffi 156'558 3r'2

0000056r.ssr Nc07 y9f ;i illJi tee 322 32's

0000054r.ssr Nc08 I:91 ;i ffi 60.2e4 4t'6

00000565.ssr Nco8 It99 ;; il; r54 386 n]
00000552.ssr Nc'e 1999 ;i ffi 123 603 t84's

00000573 ssr Nclo I99l ;; tffi t23 sei 155 5

00000553.ssr Ncr' 1991 ;; ffi r53 6er 504

ooooo56essr Nc,o il:l? ill;q 8[]ii j33
Lr lxed l4j.54g 22.s

Reference
vfiun."

1.84'7

4.780
8.602
2.903
2.961
2.215
2.693
t.209

2.338
2.0'70
z.o I /
6.322
|,2))
t.213
3.86 8

0.7 8'l
2.886
3.63l
2.248
J.J)I

, d+z
2.590
1.723

I. 105

0.7 l7
1.001

L202
2.061
i.r4l
2.476

,il

.t

.t
L

,-f

.'

,.4



Calibration Network

:

, lr** Reference Coordinates **,**

' Latitude Lonsitude

17o59,04.95552" N 0.7 647'13.87062" W
17059'07.7739t" N o7 6"47'tg.85s4r" w
17"56't5.96262. N 07 60 47'41 .37 | | o" w
17"55'50.32829' N 076"46'3s.22066" W
17.59,04.03820" N 07647't7.32580" W
t1o s9,Q5.s3472" N o7 6" 47'20.6 | 838" W
l 7"59'06.07?99, N 07 6 47' t8.7 467 o" w
17058'29.6003 l" N 076"47' ts.247s4" w
17059'03.43445" N 076"47,ts.t637s" W
r7.59'04.61369" N 076047'tg.t8oo2" W
r 7.59'08.45150' N 0.1647'14.823gs" w
t'7 " 59'09.2724 1., N o7 6"47' t7. | 5 124" W
17359'08.98580" N 07647' tg.26789" W

t

Station
Short Name
NC05
NCol
MKJC
MKJB
NC07

. NC09

fcro
GPSD
NC06
NCo8
NC04
NC03
NC02

Projection Group
Zone Name:
Linear Units:
Angular Urits:
Datum Name:

Station
Shon Name
GPSD
MKJB
MKJC
NCol
NC02
NC03
N(D4
NC05
NC06
NC07
NCo8
NCog
NCl0

Station
ID

NC05
NCol
l907MKJC
6072MKJB
6072NC07
6072NCo9
6072NC10
6O72GPSD
6072NC06
6072NC08
1907NC04
NC03
1907

* Y * Adjusted Coorclinates :* * ,* ,r

User-defined Lambert '

Height Station' euality
3 1.28879 Nerwork Adjustment
32.21598 NetdbrkAdiustmenr

-12.7 l40O Fixed€onrrq|l
-10.86000 Fixed Conrroi
3 Q.4 4272 N etvtork Adiustment
30.67397 Network Adjustment
31.74783 NetworkAdjustment
21.21350 Fixed Control
30.1 1723 Network Adjustment
30.66071 Netwo*Adjusfinent
33.04943 Network Adiustrnent
33.94936 Network Adjustment
32.85790 NerworkAdiusrment

Ortho. Ellip.
Height Height

0.00000 2t.21350
0.00000 _10.65033
0.00000 - 12.50608
0.00000 32.t5284
0.00000 32..19256
0.00000 33.88257
0.00000 32.98t37
0.00000 31.22662
0.00000 30.05809
0.00000 30.38307
0.00000 30.60206
0.00000 30.6t469
0.00000 3 1.6865 t

I

JAD69_co
meter
degrees
JAD69
Station

ID
6072cPSD
607ZMKJB
l907MKJC
NCol
t907
NC03
1907NC04
NC05
6072NC06
6072NCo7
6072NC08
6072NC09
6072NC10

North

146944.52000
142Q49.30780
t42835 .20060
t48tt8.12946
t48t 55 .4Q7 50
t48t 64 .289l I
148139.t2623
148031.67737
147984 .87 0 t7
148003,35959
148020.99240
148049.26175
148066,02589

East

272270.37900
27357 t.54630
27 t623.9t tzo
2722st.t8t4o
272268.42487
272330.68739
272399 .187 50
272427.3s386
272389 36203
272325 .73358
2'1227 t.16023
272228.81t30
272283.85839

t^ t



,ft
Calibratioo Network
From Station To Siation
Short Name

Splution

, Type

MKJB
MKJC
NCO I
NCol
NCol

' NCol
NCol
NCol
NCOI
NCol
NC02
NC02
NC04
NC05
NCo5
NC05
NC05
NCo5
NC05
NC05
NC05
NC05
NC05
NCo6
NCo7
NCo8
NCo8
NC09
NCI O

NC l0
NC l0

Short Name

MKJC
NC05
GPSD

NCO3

NC04
NC06
NC07
NC08
NCo8
NC09
NCOl
NC05
GPSD
MKJC
NCo1
NCol
NCo I

NC03
NC04
NC06
NCo7
NC08
NCo9
NCO5

NC04
NC06
NC06
NC03
NCol
NC02
NC05

Ll fixed
Ll fixed
Ll fixed
Ll Itxed
LI IIXCd

L I fixed
LI fixed
L I fixed
L I fixed
LI IIXCd

Lt llxed
L t llxed
L I fixed
Ll;fixed
Ll fixed
L I nxed
LI fixed
L I fixed
LI fixed
Lr llxed
L I fixed
L I llxed
L I fixed
Ll fixed
Ll fixed
L I fixed
Ll fixed
LI IIXCd

Ll fixed
Ll fixed
Ll flxed

Slope

2100.2t0
5258.407

n73.824
91.952

149.492
t9 t.97 5
t36.869
99.199
99.174
72.426
4 r.079

20t.4t9
I201.589
5258.405

t96.244
196.242
196.245
r64.t27
n 1.092
60.296

t05.495
156.558
t99.322
60.294

154.386

t23.603
123.s97
153.691

61.504
90.7 | |

147.549

Ratio Reference Entered Entered
Variance Ant. Ht. Ant. Ht.. (From) Go)

3:4 .6 | .847 | .565 | .4g72r.2 4.780' 1.49.1 t.5t2
12 | 8.602 

".. 
1.55{ LI72

l: s 2.e03 t.si r.550
]: 5 2.e6t 1.st2 1 .54s
?1t 2.2ts | .st2 | 56 i
l! 6 2.6s3 t.st2 r.58r

. 52.2 |.2Og | .466 | s?n8?2 2.123 t.512 't,o;
!14 2$8 |.sr2 r.582
lg e 2.070 1.46e t .5r2

,?? t 2.6t7 1.46s r.60 r23!.7 6322 1.538 1.172
]: ? 7.2ss r.sr2 t.4e7
119 |.213 1.601 1.s12
2'/ 0 3.868 1.st2 L.ssa1r-?7 0.'787 t.sl2 L554
7?, 2.886 1.601 r.5j0
:?6 3.63r t.601 t.s4eg1' 2.248 1.60t 1.561

l:: r.r)r 1.601 1.58t
: ' 

., 2.942 I .60 i L)023zs 2.sgo t .60 r i.ro,
116 t.723 1.ss4 r.::z

.?3.1 r.105 l58l i.rqg
:y1u, 0.117 t s20 i:,+,]: g r.001 t.so2 t.561

lY1 1.202 t.s82 1.550

]l I 2.061 1.602 i:rz
?12 l.l4l 1.602 i.oas22.s 2.476 t.602 i.oo r

I

;".f "., i



Calibration Network

t

t* f",

?
fi'-- .

.ssfl.ssk Sotution 0.. ,,u,il 
ttt'TJri11:l* output FilesrFor selected Baselines ****

^^^output 
File short Name $hort Name . T.^o 

n , a,op",. Ratio
00000631.ssf MKJB vz rr, --"' . . - '!1.
00000635.ssf MKJg il;;." il :*"1 2r00.2r0 34.6

33333fii;;i il33j s:il ii!:ffi t?ti'y, ,.:,ii
00000622.ssr Ncgl ]J993 Ll fixec '')z'L

, ooooo62Tssr Nco, il:la iiilffi ,1;:r3 [;
00000618.ssf Ncol ;";;; :: :*1 tet.e7s 2s.7

33333jjlj:i il33i yei ;i ;il:: 136 86e 17 6

00000610.ssr Nc0r I99l ;i ffi ee'tee s2'2

00000581.ssr Nc02 I99e ;i ffi ee't74 82'2

oo000577.ssr Nc02 . 1991 ;; ffi 72426 n4

fooo643 ssr Nco4 IS:: iiG ,tilij, ::i
33333!Ui:i il33; Ysji iiil:: l;3jj33 '1:t
33333::*i il3r #ii iliT:: ii?:l: . ,i3
33333j;i# il33; I:ij ii;f: ,e624s rc27

0000060e ssk Nc05 1991 ;; ilJ 164 127 2s s

0o0005e7.ssr Ncos 1999 ;i ffi r11 0e2 526

00000605.ssr Nc05 1991 ;; ;ffi 60'2e6 64'4

ooooos8essr ;.;;;; il3ff ii:T3 ii i3313i :?:0o0oo54s.ssr rvCdo , ffi; ll 1,,"9 -9s.322 sz.i

33333i1i:ti il;;; i:it ii#:: 602s4 4' 6

00000565.ssr Nco8 1999 ;i ffi ; 154386 23'l

00000557.ssr Nc'e Mg ;i ffi t23'603 l84 e

00000573.ssf Nclo I99l ;i ffi I23 se7 155 6

00000553.ssr Ncr' ,\991 ;i ffi rs3 6er so'4

0000056essr Ncr' il:i? iil'* gllii iliLI IIXCd, 147.549 22.5

fteference
Variance

|.847
4.780
8.602

2.903
2.961
t )la
2.693
r.209
2.123
2.338
2.Q70

2.61'1

o-j' 22
t.z)i
t.213
3.868
0.787
2.8 86
JOJI
2.248
3. 151

2.942
2.590
1.723

l l05
0.'t t7
1.001

1 .202
2.061
l.t4t
2.476

..

a:.
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Network Map: Calibration N"tu;;; ia
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Network Map: Calibration N;;";
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SAMPLE CADASTRAL MAPS

I {""

t?-

tr"f{w.*' 'i

c,,ftttrt'"

Survey Department, Jamaica Telephone (876) 922663{F5
(fllow Surveys and Mapping pivision, National Land Ag€ncy)
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