INTRODUCTION

1.1

1.2.

This chapter covers general issues as they relate to all types of survey work and which
Surveyors must pay particular attention to. A brief description of how to read, interpret and
use this document is also included. It be noted further that items covered in this chapter will
in some cases be covered in more detail in the chapters that follow.

How to read and use this document

a)

b)

c)

d)

f)

9)

This document is written for the practicing Surveyor and describes current and
recommended survey practices.

The recommendations are based on the South African experience.

Provision is made in this document to augment or add specific requirements for particular
projects or applications.

The document is divided into chapters, each of which covers a specific aspect, phase or
activity.

All survey activities of a similar nature are covered in the relevant chapter and are not
repeated in other chapters. Whilst some specifications are repeated throughout the
document, this is kept to an absolute minimum.

General applications applicable to a survey activity are discussed in each chapter.
Specific requirements in addition to the general requirements are then also dealt with in
the same chapter under relevant sections.

The reader’s attention is drawn to the convention used throughout this document which
is where words that have been defined in the chapter on ‘Definitions’ will have a leading
capital letter so as to differentiate such words from their ordinary dictionary meaning.

Entry into aregion

Before commencing fieldwork in any district or region the Surveyor shall notify the Client
under whose jurisdiction the survey falls, give an indication of the nature of the work to be
carried out and the area to be surveyed.

The procedure as laid down by the Client must then be followed.
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1.3.

1.4

1.5.

151

Entry onto private property

Before commencing field work on any property, the procedure as prescribed by the Client
must be followed when gaining access to a property. The Surveyor shall personally call upon
the owner, occupier, or person in charge of the property and request permission to proceed
with the survey. Surveyors must inform themselves as to local customs and regulations.

Special approval must be obtained from the relevant rail authorities when working within any
railway line reserve.

Where survey work is required within areas under the jurisdiction of the South African
Defence Force then special permission must be obtained from the relevant commander
managing the area concerned.

Standard forms of notice to owners or occupiers of the land must be obtained from the Client.

Where the owner is not available at the time of calling on the property then the procedure as
laid down by the Client must be followed.

In the event of the right of entry being refused, the Surveyor shall inform the Client as soon as
possible and await further specific instructions from the Client.

Ownership of documents and copyright
All documents and data produced as a result of any survey project for which a Surveyor is

appointed shall remain the property of the Client and shall not be traded or made available to
any third party without the prior written consent of the Client.

Insurance
The Surveyor shall maintain and be in possession of valid insurance policies as defined

below. The cost of these policies will be at the Surveyor's own expense unless otherwise
provided for in terms of a written agreement with the Client.

The following risk must be insured:
a) Professional Indemnity Insurance where such insurance shall cover each
appointment/project undertaken by the Surveyor and where any exclusions must be

approved in writing by the Client;

b) General Public Liability where the extent of such cover must be approved in writing by
the Client; and

c) South African Special Risk Insurance Association (SASRIA) — non-political riot and
strike.
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1.6. Indemnity

In the context of a survey project the Surveyor shall indemnify the Client against each and
every liability which the Client may incur to any other person and against the adverse effects
of any claims, including claims by third parties.

1.7. Destruction of property

171

1.7.2

1.8.

1.9.

191

Where destruction of any kind of vegetation and/or improvement to/or on a property is
necessary in order for the Surveyor to perform his activities, then the Surveyor shall maintain
an accurate record of such destruction including who the owner is, the title deed description
and address of such property. These records must be submitted to the Client.

It be noted further that the Surveyor must obtain and have approval from the owner prior to

any destruction taking place and in all respects be subject to all statutory requirements as
they would apply to such destruction.

The following records where relevant shall always be provided:

a) Sugar Cane : Area, ration, age and type.

b) Grain Crops : Area, age and type.

c) Other Crops : Area, age and type.

d) Timber : Area, age and type.

e) Large trees : Number, mean circumference and height.
f)  Ornamental shrubs & trees : Type & height.

Destruction of other vegetation and/or improvements shall be carried out in terms of statutory,
customary or any other well-known provisions.

Units of measurement
The units of measurement for all dimensional values such as co-ordinates, distances, heights

etc. shall be metric and all ‘direction’ and angles or measurements shall be in Sexadecimal
measure.

Survey System and Datum

Co-ordinates
All survey work shall be based on the ITRF91 (Epoch1994.0) co-ordinates for the

Hartebeesthoek Radio Astronomy Observatory (HartRAO) that uses the World Geodetic
System (WGS84) reference system known as Hartebeesthoek 94 Datum.
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1.9.2

1.9.3

194

1.95

Height Datum
Elevations shall be based on the National Geodetic Benchmarks (N.G.B.M.).

Where no N.G.B.M. can be located within a 5km radius of the survey then specific written
instructions must be obtained from the Client. Unless otherwise instructed by the Client, all
heights shall be based on heights above Mean Sea Level (MSL). Also refer to paragraph
5.1.1(g) “Vertical Fixing of Permanent Survey Control beacons”

A Datum Point or Benchmark must be verified from at least one or preferably two other such
points before its height may be adopted.

Origin of elevation

The origin of the elevation and the Datum Level point must be recorded in the final co-
ordinate list, calculation file and noted on the plan (e.g. Height Datum: N.G.B.M.
34A26=1216.453m or NRB20 = 1314.120m).

If a local height Datum is used then local height selected must differ materially from the MSL
for the area and shall be clearly depicted as a “local datum” on all the survey records.

Permanent Survey Control

Permanent Survey Control must be established for all survey projects and must be based on
existing and/or the National Trigonometric/Trignet Network.

Permanent Survey Control must be established at ‘safe’ positions. Each such Permanent
Survey Control beacon for road surveys must be marked in the field by painting the closest
fence standard or fence post white. An arrow (approximately 400mm x 200mm) must also be
painted on a paved surfaced road using white road marking paint and where the arrow points
in the direction of where the beacon is located.

Where there are no fences then the Permanent Survey Control beacon must be marked by a

cairn of white washed stones, 0.5m in diameter and height or by a 1.8m iron standard or as
otherwise specified by the Client.

Protection of Permanent Survey Control and other survey beacons

To prevent damage to vehicle tyres and/or injury to persons and/or livestock, the following
procedures must be followed:

a) Steel pegs embedded in concrete must not protrude more than 5mm above the surface
of the concrete;

b) Steel pegs not embedded in concrete must be driven down to within 5mm of the surface
of the ground;

c) Roofing screws or steel pegs must be ‘flush’ with the Road Surface; and
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1.10.

1.11.

1.12.

1.13.

d) Steel pegs used on a gravel road must be sunk to a depth of 70mm below the Road
Surface and backfilled with lime.

Traffic Accommodation and associated safety regulations

Traffic Accommodation must be carried out on all road surveys as defined in Chapter 2
“SAFETY ADMINISTRATION” of this document.

Progress reports

Survey reports for all surveys must be submitted on a weekly basis or as otherwise required
by the Client. Such reports shall note the progress with respect to the main functions of the
survey project (Basic Survey, DTM and detail survey, calculations, cross-sectioning, CAD
work, Cadastral compilation, etc.).

Technical reports

A report dealing with all the technical aspects of the survey, e.g. methodology employed, in-
struments used, closures, results, name and height of level Datum Point, results of accuracy
checks and any other significant details regarding the survey project, must be submitted on
completion of the survey project. Refer to Annexure 1.

Certification of survey and signing of technical reports and co-ordinate
lists

Only Survey Technicians, Surveyors or Professional Surveyors registered in terms of Act 40
of 1984 may take responsibility for survey projects. The Registered Surveyor must certify that
the survey undertaken complies in all respects with the specifications as laid down by the
Client. Referto Annexure 23.

The technical report referred to above and the final co-ordinate list shall be signed by a
Registered Surveyor.

In addition to the hard copy datasets that must be supplied, the following must also be
submitted as part and parcel of the ‘certification’ requirements and must be in digital format:

a) PDF of technical report;
b) PDF of the final co-ordinate list;
c) Certification by the registered Surveyor; and

d) Digital file of the final co-ordinate list.
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1.14.

1.15.

1.16.

Checks to be undertaken prior to submission

A single check Cross Section must be undertaken every 300m for road surveys where such
cross-section covers the entire width of the area to be surveyed. This will then be used as test
points to determine the height accuracy of the DTM. These cross-section points shall not
form part of the DTM. The differences between the cross-section point heights and the
heights of the interpolated points from the final DTM must be submitted with the final survey
data.

With respect to other surveys a minimum number of ‘checkpoints’ must be surveyed where
the minimum is equal to 10% of the total number of ‘spotshots’ for the entire project. These
‘check points’ must be well distributed over the entire survey area.

The differences between the check survey heights and the interpolated point heights, at the
same position, shall be submitted with the final data.

The check survey must be done completely independently from the main survey and shall not
be done from the same ‘setup’ station from which the survey was performed.

A complete Field Check and check on all office work undertaken be carried out in order to
confirm compliance to the relevant survey and Computer Aided Drafting (CAD) specifications.
Evidence of such checks must be submitted with the final survey data.

Delivery notes

A detailed list of all items delivered to the Client must be provided. Where the progressive
submission of items is envisaged then such list must be provided with each submission.

All items shall be submitted in good order.

Where progressive submissions have been made, then on completion of the survey project
the entire data set must be submitted such that the Client is able to disregard previous
submissions. The final submission shall then comprise of the entire survey project data sets.

CDs/DVDs containing the project survey data must be clearly labelled with the project
number, project description, date of submission and the data set version number. Data
versions shall be numbered in accordance with the example below:

First submission Version 1.0 (5 March 2011)
Second submission Version 1.1 (10 March 2011)

Third submission  Version 1.2 (25 March 2011)
Final Submission  Final Version (1 April 2011)

Direction of surveys to be reflected on the drawings

Unless otherwise specified all road surveys shall be reckoned from left to right and in the
direction of increasing route section numbers or stake values.
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1.17.

1.18.

Unless otherwise specified, all other surveys shall be presented with the North Direction
towards the top of the drawing sheet.

Changein Lo

Save for the 15 minute exclusion zone, whenever a change in Lo system occurs then the
co-ordinate axes and values of both Lo systems shall be shown on the sheet straddling the Lo
meridian. It is not permissible to have two survey systems on one electronic CAD sheet. The
common sheet which is located on both systems must be duplicated where each is in
reference to the relevant Lo system.

Continuous Models must be submitted in two separate files where both reflect the overlapping
section.

If a survey does not extend beyond 15 minutes of the Lo system of origin then the system of
origin must be used and displayed.

Further, a minimum of three adjoining Permanent survey points on the affected sheet must be
depicted in both Lo systems. Both sets of co-ordinates must be recorded in the co-ordinate

list and on the relevant plan.

The remainder of the survey must then be completed on the ‘new’ or adjoining Lo system.

Registration in terms of the Professional and Technical Surveyors’ Act,
Act 40 of 1984

Surveys shall be undertaken under the direct supervision of a Registered Surveyor as
required and prescribed in the Professional and Technical Surveyors Act, Act 40 of 1984.

All survey reports and co-ordinate lists must be certified in writing by a registered Surveyor.

In this regard the following registration categories are acceptable for the certification of survey
work:

a) Surveyors (Engineering and photogrammetric)
b) Professional Surveyors (Land, engineering and photogrammetric)
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