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Landgate Specifications for Drafting Geodetic Survey Mark Station Summaries

1. Purpose

This document provides specifications and instructions for drafting or amending a Station
Summary and will serve as a reference guideline for Landgate-contracted geodetic work
activities and those undertaken by third-party organisations or individuals.

As a Land Information Authority, Landgate manages the geodetic infrastructure to provide an
accurate and a reliable geodetic system for all users in WA. Geodetic marks are regularly
inspected and maintained after its establishment to ensure accuracy, long-term stability, and
usability.

The geodetic marks are categorised into Standard Survey Marks (SSM) or Bench Marks (BM)
based on their use and horizontal and vertical positional accuracy requirements. As per the
requirements provided in GSU-01 — Landgate Requirements for Placement of Geodetic
Survey Marks, the SSMs and BMs are referenced by at least three and two physical marks
set in the ground, respectively, which are called Reference Marks (RMs). A Station Summary
is an access sketch used to locate a geodetic mark and includes dimensions to the RMs and
other permanent features (e.qg., trees, roads, power pole, etc.).

2. Definitions and abbreviations

AutoCAD® Autodesk® Inc. software for drafting
BM Bench Mark

CAD Computer Aided Design

Geodetic Survey Mark SSM or BM or RM

GESMAR Geodetic Survey Mark Register
PCM Permanent Control Mark

SSM or BM used to indicate the main focus

Primary Mark in this document

PSM Permanent Survey Mark
RM Reference Mark

RO Reference Object

RO Reference Object

SIP Star Iron Picket

SSM Standard Survey Mark
TCM Temporary Control Mark
WP Witness Plate
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3. Drafting specifications

3.1.1 The Station Summary drawings are to be prepared using standard SSM template
provided by Landgate. The Landgate Station Summary template is designed using
AutoCAD®LT and includes a .dwt file and a Colour-dependent Plot Style Table (.ctb) file.

a) the Station Summary template .dwt file contains Blocks for easy data entry, layers
for managing the drawing, and standard Symbols. See the template overview in
Section 6.1.

b) the Colour Table (.ctb) file is used to control how drawing is printed or plotted based
on their colour in the Layer. It assigns grey-scale colour for the Station Summary
to be printed in black and white.

3.1.2 Alicensed AutoCAD® software is required. Alternative software may be used, however,
it needs to be converted to a format that can be easily read by AutoCAD (e.g. .dwg, .dxf)
when provided to Landgate.

3.1.3 The Station Summary shall be stored by the DB Number of Primary Mark, which can
be found at the top of a Station Summary for an existing Primary Mark. For a new SSM or
a BM, it can be left Blank. See examples in Section 6.2 and 6.3.

a) Adjacent SSMs can be shown on the same drawing as shown in Section 6.4.
However, they need to be stored with their corresponding DB Number.

b) If there are more than one adjacent SSMs, the additional DB Numbers and Mark
Names can be manually added.

3.1.4 A Station Summary is drafted on a A4 size sheet (portrait) and consists of a RM sketch
at the top of the page, angle or direction table on the top right, and a location or access
sketch at the bottom half of the page as shown on the template layout in Section 6.1.

3.1.5 The Station Summary drawing must be legible and clear suitable for photocopying and
scanning. The access or location sketch do not need to be to scale but it should show
adequate information to locate the SSM or BM. Use enlargements, if necessary.

3.1.6 By default, the top of the Station Summary drawing shall be considered as North. If the
drawing orientation differs from this convention, the direction of North must be clearly
indicated with a North arrow placed at the bottom right corner of the drawing.

3.1.7 Ensure correct orientation of the Primary Mark(s) regarding relation to RMs and other
Geodetic Survey Marks or cadastral alignments. Connections to adjoining marks indicated
in the field notes are to be depicted in the drawing using appropriate lines to represent
their spatial relationships.

3.1.8 Maintain consistent use of Symbols, fonts and text sizes. Symbols representing
Primary Mark(s) and RM(s) must confirm to the standard size provided in the Station
Summary template (.dwt) block library. When using AutoCAD®, the standard font is
Romans and the text size is generally 2.0 mm (but no smaller than 1.8 mm), and 2.5 mm
for mark names and street names to ensure clarity and emphasis.

3.1.9 The Primary Mark name on the Station Summary shall be underlined and the Symbol
shall be a solid triangle for an SSM or solid circle for a BM. Other SSMs or BMs shown in
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the access sketch shall be depicted as an open triangle or circle and the mark name must
not be underlined.

3.1.10 Where applicable, the RM diagram indicate the direction to the Reference Object (RO)
by drawing a Ray from the Primary Mark to the RO and the name of the RO labelled along
the end of Ray. See example in Section 6.2. This is in addition to the RO direction shown
in the angle table, if applicable.

3.1.11 Distance or bearing from the Primary Mark to the Witness Plate (WP) do not need to
be included.

3.1.12 The RM diagram shall include the following where applicable:
a) Distances measured from SSM to RMs and in between RMs to 3 decimal places
b) Distances measured from BM to RMs and in between RMs to 2 decimal places
c) Angles measured at SSM between the RMs rounded to the nearest second
d) Angles measured at RM (eccentric) to the SSM
e) Co-linear lines to be shown in as continuous line.
f) Non co-linear lines between RM’s to be broken line.

g) Angles measured at BM between the RMs rounded to the nearest minute or
Magnetic Bearing from the BM to the RM(s).

Note — Refer to GSU-06-Landgate Guideline for Dealing with Disturbed Geodetic
Survey Marks where measurements differ from original values on existing Primary
Marks.

3.1.13 Clearly indicate the physical type of the Primary Mark(s) and the RMs installed or
located (e.g., brass plaque set in concrete in concrete hatch cover or S.I.P. set in
concrete). Also indicate the status of WP.

3.1.14 The access or location sketch shall include:

a) Adjacent features such as Power Poles, utility boxes or trees to identify the location
of the mark

b) Distance to the nearest road junctions/intersections and adjacent features

¢) Any other information that will assist with future location of both the Primary Marks
and RM(s). Location of the WP (if applicable).

3.1.15 Where the Primary Mark is on a cadastral alignment or on a prolongation of an
alignment then details of that relationship must be shown on the locality sketch.

3.1.16 For replaced Primary Marks, indicate the connection between the old and the new
Primary Mark.

3.1.17 Draw a combined summary for a T-Station and its parent mark where the relevant
details can be clearly shown, and the access sketch is the same as the main mark. Show
the connection between parent and T-Station. Draw a separate summary for a T station
having a different access.
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4. Station Summary template
4.1. Template file

4.1.1 The Station Summary template file is stored as SSMBM2021 template.dwt and is
generally pre-supplied for Geodetic Surveys conducted for or on behalf of Landgate. The
template can be provided to any third-party individuals or organisations conducting
Geodetic Surveys and wishing to contribute to the ongoing maintenance of the Geodetic
Network in Western Australia.

4.2.Preferred software and format

4.2.1 Landgate’s preferred drafting package is AutoCAD®. Digital Station Summaries
prepared for the purpose of Landgate requested works shall be in a format that can be
easily read and re-produced by AutoCAD®.

4.2.2 In general, digital Station Summaries produced by third-party organisations and
contributed to Landgate shall also be converted to a format easily read and re-produced
using AutoCAD®.

4.3. AutoCAD® setup

5.3.1 The Station Summary template (.dwt) shall have the following settings:
e Units: - Decimal
e Angle: - Deg/Min/Sec. - 0°00°00”
e Insertion scale: Units to scale inserted content - Millimetres
e Angle Measure: - North
e Angle Direction: - Clockwise
e Model space is the drawing area

e Page size — A4 Portrait (W210 mm x H297 mm)

5. Using the Station Summary template
5.1. Template layout

5.1.1 The Station Summary template layout is designed as a Title Block — which is
essentially a collection of objects — such as points, lines, shapes, and texts.

5.1.2 The Title Block acts as a Form to insert the required attributes or metadata of the
Primary Mark. It can be activated or triggered by double-clocking on the Block element or
by simply typing > “attedit’ in the command line.
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5.1.3 Other pre-defined block elements or Symbols can be accessed from the Symbol
Library or Tool Palettes. Pre-defined Layers are visible in the Layer Manager and Colour
Table or the .ctb file can be connected or defined when printing or plotting the layout.

5.1.4 The Station Summary is plotted or printed from the Model space and do not require
any layout customisation. Select the “Extents” option for plot area to include the entirety of
the template layout.

5.2.Block attributes

5.2.1 By selecting the Title Block (or the template layout) and typing “attedit” in the command
line, the details of the mark can be directly entered in the Edit Attributes Form windows
(see Figure 1: Edit attributes dialog window:

ﬂ Edit Attributes

Block name: aaaSSMBM 2017

What is the DB Mo. of main m:

What is the DB Mo. of T statio

MName of main mark ?

1st Alt. mame or T station?

Standard Survey Mark 7 X"

Primary

no/steel/concrete/unknown concrete

Cther? "x"
1st line of Mark type descriptic
2nd line of Mark type descripti

VWhat is stamping on main mar

Spike set in? Spike set in concrete.

Spikes Mumbers set in 7

RM type set in what? Reference Marks

EM type Nos?

Mext RM type set in what 7

Yes or Mo? Yes Witness Plate

Map Name?

Location &
Scale

Scale?

Current QR number QR 07N

Bench or Standard Survey? Standard Survey SSM or BM

Cancel Previous Mext Help

Figure 1: Edit attributes dialog window
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5.2.2 The terms or definitions of the attributes are provided in the table below:

I

What is the DB No. of main
mark.?

What is the DB No. of T
station.?

Name of main mark?

1st Alt. Name or T Station?

Standard Survey Mark? “X”

no/steel/concrete/unknown
Other? “X”

13t line of Mark type description
2" line of Mark type

description

What is stamping on main
mark?

Spike set in?

Spikes Numbers set in?

RM Type set in what?

RM type No’s.?
Next RM type set in?

Next type RM No’s.?
Yes or No?

Map Name?

Scale?

September 2025 | Survey

Enter the database number of the Primary Mark. Leave
blank if unknown.

Enter the database number of the adjacent Primary
Mark, if applicable. Leave blank if unknown.

Type in full name of Primary Mark in upper case (e.g.,
SOUTHERN CROSS 149)

Type the full name of the adjacent Primary Mark, if
applicable or the alternative name of the Primary Mark,
if available.

Select this option, if the Primary Mark is a brass plaque.

Type of hatch or lid construction for the above, if
applicable.

Select this option, if the Primary Mark is not a brass
plaque.

Describe the type and what it is set in for the above
(e.g., BAYS 29T is a spike set in bitumen).

Extra space for description above or description for any
additional adjacent Primary Mark.

Type the Stamp Name on the mark (e.g., SC 149) or
leave blank if not stamped.

(RM type) Spike set in e.g., concrete. Leave blank if no
RM exists.

Enter RM numbers for the above. Leave blank if no RM
exists.

For all other RMs that are not spikes, e.g., SIP set in
concrete. If none leave blank.

Enter RM numbers for the above.

For all other RMs that are not spikes, e.g., SP set in
bitumen. If none leave blank.

Enter RM numbers for the above.
Does it have a Witness Plate? Type Yes or No.

Type the associated map name for the Primary Mark,
e.g., BAYSWATER BG34-4.6. Leave blank if not known.

Type Map Scale of the above map.
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Current QR number Refers to the version of template and does not need to
be changed.

Bench or Standard Survey? Refers to the type of mark — SSM or BM. Enter
“Standard Survey” or “Bench” as required. Note — The
word mark is not required.

5.2.3 The attributes can also be edited by double clicking on the template in the model
space. This will activate the window below (Figure 2). The font size can be altered under
the <Text Options tab> to fit the name of the Primary Marks. Check specifications in
Section 3.

B Enhanced Attribute Editor X
Block: aaaSSMBM 2017 Select biock El}
Tag: DBNUM

Attrbute Text Options Properties

Tag Prompt Value Al
DBNUM What is the DB No. ...

TDBNUM What is the DB No. ...

SSMNO Name of main mark?

ALTNAME1 1st Alt.name or T st... v

Value: |

Figure 2 - Enhanced attribute editor

5.3.Layers available

5.3.1 Standard layers and their specific settings are defined as shown in Figure 3. To be
consistent with the Colour Table (.ctb file) settings when printing or plotting, additional
layers should not be created.

5.4.Symbols

5.4.1 There are several pre-defined block elements (or Symbols) within the template — such
as SSM, BM, RM, etc., that can easily be placed in the drawing by clicking the <Insert>
button or typing the <Insert Block> in the command line (see Figure 4).

5.4.2 These Symbols are drawn with pre-defined scale and insertion points. Mark Symbols
— SSM, BM, and RM symbols should not be re-scaled unless
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x

o Current layer: Text - 025

w05 B
Filters <«

a

my
n
0

MName

0

oDiM
BORDER
Centreline
CREEK
Defpoints

=- Al
“B All Us:

HILLS
MEMNAME

ROADS

Text- 025
Text - 035
Text - 050
Text - 070

VA NCAAN NN RN NN RN NN NN

£ >

Olnvert fi ¢«

N LAYER PROPERTIES MANAGER

It
[

Dim - Arrows (Grey)
Dim- Arrows (Red)
HEADINGS

Phys - Creek
Phys - Hills

Phys - Scrub
Road - Major
Road - Minor
Road - Track

Stn - RM lines

Stn - 55M BM RM blocks
Struct - Buildings
Struct - Fence

Struct - Gas pipeline
Struct - Power line
Struct - Railway

Struct - Water pipe

All: 30 layers displayed of 30 total layers
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Search for layer Q,
(SRR )
« Q. F. L. P. Color  Linetype  Lineweight Tr.. M. Description

@ 9 i & WM wh.. Continu.. — Defa.. 0 e
® 9 o = W 251 Continu.. — 0.18. 0 I
@ % ' & Wl blue Continu.. — Defa.. 0 e
LI =g CENTERZ —— Defa.. 0 =2
® 9 f & [ cyan CENTERZ —— Defa.. 0 =2
L i’ =) [ wh.. Continu.. — Defa.. 0 izt
L o = Hl8 Continu.. — 0.18... 0 fims
® o i & Mred Continu.. — 0.18.. 0 fine
@ o o @9 HIDDEN2 — Defa.. 0 Ik
L] o M rma... Continu... — Defa... 0 e
L o & 252 Continu.. — Defa.. 0 iz
L o [ cyan CENTERZ — 0.25... O iz
@ 9 gf S M ma.. Continu.. — Defa... 0 e
@ 9 @60 DVIDE2Z — 020.. 0 iz
@ @ of M gr.. Continu.. == 0.35.. 0 I
® & of [ K Continu.. — 0.25... 0 hin
® o o DASHEDZ — 0.20... 0

® 9 o Continu.. — Defa.. 0

L ¥} . DASHED.. — 0.25.. O

L o . Continu.. — 0.25... 0

® o of Continu.. — 0.25.. 0

© % of @ Mred FENCE — 025. 0
® oo 232 GASLINE — 025. 0 T
] o (g POWER_... — 0.25... 0 iz
CE =N E TRACKS === 0,30.. 0

@ % of B [ cyan WATER_.. — 0.25.. 0

[ ] o' & [l wh.. Continu.. — 0.25... 0 iz
L ' & [l wh.. Continu... = 0.35.. 0 fine
L o’ M wh.. Continu... s 0.50... 0 jizs
@ o gof M wh.. Continu... mmm 0.70... 0 e

Figure 3 — Pre-defined layers in the template

D OCHEL &8 <-4 -5 A shae Autodesk AutoCAD LT 20;
Home Inset Annotate Parametric View Manage Output Collaborate =~
i o % =) * @ s (0 82 Underlay L =Dan “A Recognize SHXText [=I[3}
O 2 2 y Layers LA gnize ex: =
@ Q\/ ljé) ‘ E@ E@ \j L}' [ *Frames vary* ~ é ©J Recognition Settings
Insert Edit ~ Create  Define Manage Block Attach Clip Adjust o/ 5 PDF 7 Combine
i Attribute Block ~ Attributes Attributes Editor ,,[Gj Snap to Underlays ON ~  Import Text

]

36"_guard_rail

= _ 7

Gate Headwall

2aaSSMBM 2017

)

REF Reference mark wi...

¢ NILGEN ‘
LOOKOUT

Adj BM station adjacent ssm Angle Table titleblock BM1 BM 2

[e=r=

R
5
2
&

Hill Kms sign Logo MRD INFO SIGN Pine log fence
1™ %@ ™
Shrubs Sign 1 Sign 2 Sign 3 Sign4
Sign7 Sign 8 SSM1 SSM 2 Standard Survey

WP1

wp

Figure 4 — Pre-defined Blocks or Symbols in the template
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5.5. Colour dependent plot style

5.5.1 The colours.ctb file that comes together with the Station Summary template file
assigns greyscale colours to the Layers when printing or plotting, which will result in a
clear and legible black and white Station Summary.

5.5.2 The colours.ctb file can be linked and selected by clicking the Printer icon under “Plot
style table (pen assignments)” on the right top in the Print Window (see Figure 5).

5.5.3 Landgate prints or plots the Station Summary as an image (in .tif format). There is no
requirement to provide Station Summaries stored in .tif format at this stage.

B riot - Model *
Page setup Plot style table (pen assignments)
Mame: <MNone = v Add... colours.cth w E
Printer fplotter Shaded viewport options
Names [ TIFF Image Printer 12 w Properties... Shade plot | As displayed ~
Plotter: TIFF Image Printer 12 - Windows System Driver - by Au... — 210 MM k— Quality Maximum V)
Where: nul: i s00
%
Description: Print to create TIFF documents ~l
Z Flot options
LIPiot to fil L [Irlot in background
' ) Plot object lineweights
Paper size MNumber of copies
[IPlot transparency
A4 ! -
- Plot with plot styles
Plot area Plot scale Plot paperspace last
What to plot: o Hide paperspace objects
Extents — [IPlot stamp on
Scale:  Custom
[ save changes to layout
Plot offset (origin set to printable area) 1 mm w| = e
X: |6.78 Center the plot 0.942 (®) Portrait
() Landscape
i Scale lineweights -
[ plot upside-down
Preview... Apply to Layout Cancel Help @

Figure 5 - Plot settings window
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6. Sample of Station Summary drawings
6.1.Station Summary SSM template

i STANDARD SURVEY MARKS ACT,1924 |DB NUMBER| |
Landgate
Standard Survey Mark No.

D Brass plaque set in concrete with concrete hatch cover. Stamped

I:lOther. Spike set in concrete. RM
RM

RM
W.P. YES

RM Sketch

Angle | Direction
Table

Access Sketch

Provision of this access summary by LANDGATE does not imply automatic right of entry onto Lands.
The onus remains with the user to confirm entry requirements prior to use.

Map Sheet Scale :

Western Australian Land Information Authority ABN 86 574 793 858 QR 07/1
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6.2. Sample of SSM Station Summary
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‘i STANDARD SURVEY MARKS ACT, 1924 ‘DB NUMBER‘ 109281 ‘
Landgate
Standard Survey Mark No. GERALDTON 49
Brass plaque set in cencrete with no hatch cover. Stamped G 49
I:IOther. Spike set in concrete, R 1. 2,3
RM
RM
Ve wp.  TES
/ | %
5o
[
SCRMT
N 3
\\ &
! - \ 7 o
% NS
= o
/ \ %/\ ~ U\ ey
[ e o0
— R / g
o) o
A &
S L7 S A s
RN AN /@OQV CN 49 X Rmz
GN 40A = e 9% 2
small e % o Y =2
_— Gy "
Rocky o 3l X ) - oF
Quterop ;;' ,\\t:\:_ |I - LSQ
& RM3 X
~| | B
E
55M on private property. 5
Please centact Sharlene Hoskin = E o
on D407 939 442 prior to < 2
visiting the mark. Q| o P /
* g GN 40 A
" E "'a.v"
[}
|: i <
)
o STEPHEN  ROAD |o=
~|Q
<L
TQ o GW 49 I
R 1 00° 0000 E
RM2 1242000” &
R 3 216°56°00" %
ROAD
YALLEY
col_pinhed
\\]\P&\\ h wWest Coad
C\)\b‘? 4.5 ¥ o MoT
rovisicn of thiz gccess aummary by LANDGATE does not imply autormatic right of entry onte Lands.
he anus remains with the user te cenfirm entry requirements pricr to use.
Map Sheet GERALDTON SH30 — 1 Segle 1. 250,000
12! Western Australion Land Information Authonty ABN 86 574 723 358 QR 07/1
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6.3. Sample of BM Station Summary

September 2025 | Survey

‘i STAMGARD SURVEY MARKE ACT 1924 ‘DB HUMEER | 19456838 ‘
Bench Mark MNo. HR 849
Brass plagque set in concrete with concrete hatch cowver. Stamped HEZ2 4%
D Cther. Spike get in concrets, k4 1. 2
RHM
R4
wp  Tes
! S—
FB‘“GE' .r"‘"'_'-llldff__ ’ ,_\_\_’_‘_‘“—/—\_._
'
e o
f— v
—_ i /
HE 245 " :
—
:)’\ T 7
E 2 -3
oy — o
Rz £.92
.
R1
= o
5.3
)
Q
Tk
-
%.‘?‘EE:"
Beach 5t
aﬁ)‘c’\j\ Cafa
]
(|
[0
n
c.lb
iﬁi‘\l . Containbow
__/ Art Structure
_— T i —
' HR 249 .
: I3
1o Fremantie Traffic Bridge ot %
CANMING
Pravision of this access summary by LANDGATE deoes not imply automatic fdght of entry onte Lands.
The onus remalns with the user to conflrm entry requirernents pricr to use.
Map Shest FREMANTLE BG34 — 2.3 seale - 1 : 10,000
[EI Westem Austrolion Land Informeotion futharity ABN 86 574 793 BEE R 07‘/1
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Landgate

101458

6.4. Sample of SSM Station Summary (with adjacent

22837G

mark)

STANDARD SURVEY MARKS ACT, 1324 ‘DB NUMEIER‘

S

Landgate
Standard survey Mark No,
PERTH

Stamped

hatch cover.
Spike =et in concrete,

e

HBross plogue set in concrete with
Other. PERTH 1EEBT is o spike in concrete

PTH 1867 A =
' &
/

2578 > RM1

A FTH 184

.
o)
"'JQ'? /

NN

/ Sign
“Twin Brocks

Clive Grove
36554048

L |

<
g

Metural Gas
Fipeline
Yalve Enclosure

SMRD

¢
The chug remains with the user to confiren entry requirements prier to use.
Saal

PERTH SHED — 14

FERTH 186
186T

FTH186

EM
RM
Rk

W.P.

=1

ovigion of thie occess summary by LANDGATE does not imply outomatic right of entry ontc Londs.
1:

1, 2

Yes

250,000

QR 071

Mop Sheet

Western Australion Lond Information Authority ABM BE 574 793 BSE

37
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6.5. Sample of SSM Station Summary plotted with
colours.ctb

‘I STANDARD SURVEY MARKS ACT,1924 |DB NUMBER| 16940633 |

Landgate

Standard Survey Mark No. C I T Y 1 8 0

Brass plaque set in concrete with concrete hotch cover. gigmped CITY 180
I:l Other. Spike set in concrete. RM ;
Deck spike in bitumen. RM 71
‘f-‘“ Masonary nail in concrete. RM A
o wp. _ NO
TO ATl cimy 180
RM1 00°00°00"
RM2 80°12'24"
RM3 16310"16”
RM4 276'39'377

GARDEN
BED

’ BUBBLE UP
T PIT
)
2

ROCK PITCHING

OPTUS
STADIUM

CARPARK
CITY 180

MARLEE LAWN

Provigion of this access summary hy LANDGATE does not imply qutomatic right of entry onto Lands.
The onus remains with the user to confirm entry requirements prior to use.

Map Sheet CITY BG34 - 3.5 1 : 10 000

Western Australian Land Information Authority ABN 86 574 793 858 QR 07 / 1

Scale :
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