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1 Purpose othisDocument

1.1 Preface

The purpose of this standard is describe the requirements for the survey of TasWd4ian)
network infrastructure and the supply of resultant information througitanstructedsurvey
drawings

The document covers the following:

Accuracy and control requirements for the surveyof @h&astructure

Templates and otheczonsiderations for the supply of asnstructedsurvey drawings to TW
¢ 2 @gset data schema (data structufe} water and sewer network assets

Connectivity rules for assetepresentedn asconstructedsurveydrawings ands1S data

= =4 =4 =

1.2 Scope

This standard applies to the survey and data supply fasabnstructedsurveydrawingssupplied
to TW as part of the gifted asset handover for a development.

This standard may also be referred to for the spatial data specificaticanpaitticular project or
survey request by TW.

This documenis specifically foas constructeglansanddoes not cover all requirements that are
necessary for the final acceptance of new infrastructyrefer to TAMFRA3 ¢ Asset Data Handover
Requiremets for full requirements.

2 ContactDetails

2.1 Obtaining acopy of thisdocument

The latest version of thistandardwill be made available on our websitevw.taswater.com.au
under theBuilding &Developmentsection.

2.2 Enquiries andeedbackregarding thisstandard

Current contact details for feedback and enquiries are listed alongside the documerdrapthtes
on our websitevww.taswater.com.auunder theBuilding &Developmentsection.

2.3 Supply ofassetdata

The supply of ags data that meets the requirements of thssandardis tobe issued to
assetinfo@taswater.com.au
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3 Glossary offerms,Abbreviationsand References

3.1 Abbreviations @general)

Abbreviation ‘ Definition

AMIS Asset Management Information System

AHD Australian Height Datum

CAD Computeraided Design (software)

CCTV Closeddrcuit Television (video for pipeline inspection)

CORS Continuously Operating Reference Stations network

DLP Defects LiabilityPeriod (warranty period for assets; usually 12 months)
EPU Estimated Positional Uncertainty

FA Final Acceptance (occurs after defects liability period)

GDA Geocentric Datum of Australia

GIS Geographic Information System

10 Inspection Opening

MGA Map Grid of Australia

MH Maintenance Holeformerly referred to asvianhole

PC Practical Completion (harolver of assets and start of defects liability period)
SPS Sewage Purripg Station

STP Sewage Treatment Plant (also referred to/dastewater Treatment Plant)
SurCOM Survey Control Marks Database (maintained by DPIPWE)

TW Tasmanian Water and Sewerage Corporation known as TasWater
WPS Water Pumping Station

WTP Water Treatment Plant

3.2 Abbreviations (nits of measuremert)

Abbreviation ‘ Definition

DN DiamétreNominal(nominaldiameter orpipe size in mm)

km Kilometre

kPa Kilopascal (unit of pressure)

I/s Litres per second

m Metre (default unit of measuréor position, lengths and heights)

m? Square metrddefault unit of measure for areas)

m3 Cubic metre (default unit of measure for volumes)

ML Megalitre (default unit of measure for capacity)

mm Millimetre (default unit of measure for positional accuracy and diameters)
RL Reduced level (defaultnit of measure is metres)

3.3 Glossary oterms

Term ‘ Definition

Asconstructed

A visual, spatially accurate representation of the relevant infrastructure as it e
in the field including key asset information.

Asconstructed survey
drawings

Aparticular kind of as constructed drawing file used to provide spatial data for
new development in a survey plan.

Absolutespatial
position

As defined imlAS 5488013 The location of a point on the utility shown by
reference to a threglimensional coatinate system from which can be derived
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Positional uncertainty

The uncertainty of the horizontal and/or verticabordinates of a survey control
mark with respect to datum.

Survey uncertainty

The uncertainty of the horizontal and/or vertical coordinates of a survey contrg
mark independent of datum.

3.4 Reference& documents

Standardor Title

legislation

AS 54881:2019 Classification of Subsurface Utility Information (SUI)

WSA 0220022.3 Sewer Code of Australia WSA-2802 Second Edition Version 2.3 Melbourne

MRWA Edition v1.0

Retail Water Agencies Editifviersion 1.0

WSA 022011-3.1
MRWA Edition v2.0

Water Spply Code of Australia WSA-2811 Third Edition Version 3Melbourne
Retail Water Agencies Editiovidrsion 2.0

TW Supplement to
WSA 022011-3.1
MRWA Edition v2.0

TasWater Supplement to Water |aly Code of Australia WSA-2811-3.1 MRWA
Editiong [Version 2.]

TW WSA 020143.1
v2.0 Supplement

TasWater Supplement to WSA-2A143.1 WSAA Gravity Sewerage Code of
Australia (Melbourne Retail Water Agencies Edition) [Version 2.0]

TW WSA 02005 2.1
v3.0 Supplement

TasWater Supplemerd WSA 042005 2.1 WSAA Sewage Pumping Station Co
of Australia[Version 3.0]

Water Management
Act 1999

An Act to provide for the management of Tasmania's water resources and for
other purposes

WSA 072007-1.1

Pressure Sewerage Code of Australia WSAZDO7 First Edition Version 1.1

TAMST14 TasWater Requirements for Sewer CCTV Conduit
TAMFRAO3 Asset Data Handover Requirements
TWSM-0002 Sewage Pump Station Wet Well Level Settings

Survey Directions

Survey Directions Tasmania : Pursuant toSheveyors Act 2002 Revision Date :
011020

Standard for the
Australian Survey
Control Network (SP1]

Standard for the Australian Survey Control Netwo&pecial Publication 1 (SP1)
published by the InteGovernmental Committee on Surveying And Mapping
(cy)

4 Safety Considerations

Work Health and Safety Act 2012, the Work Health and Safety Regulations 2012, relevant Codes of

Practice and relevant Australian Standards must be followed during any survey field work.

Surveyors or contractors must never enter any TW maintenance shaft, manhgitsfar data
collection or survey purposes.
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5 Supply of &ta
5.1 Accepted data formats

5.1.1 Asconstructedsurveydrawings

Asconstructedsurvey drawingsnust be supplied to TVa&s a .DWGormat digital drawing that uses
¢ 2 @e#&plateasconstructedsurveydrawing file (.DVEfile) with all assets represented in the
correct layers and all required block detgilspulated.

Please note that text annotation (labels) will not&ecepted as a substitute for tabular data or block
details.

5.1.2 Other survey data

Other survey data supplied to TW must be in as GIS format file (shapefiles, geodatabase, or Maplinfo
TAB or MID/MIF files) fully compliant with the data schema and connectivég af this standard.

Note that Geodatabase formalzi A y 3 ¢2 Q& G SYLJX | (G SpréfekrédS IS2RIFGF o a

6 Provision of templates

TW has developed template files that match the schema and other requirements listed in this
document. It is preferred thatsset data supplied to TW is generated using these templates.
following templatedor data supply formatare available:

CAD Templatéfor as constructed survey drawings)
.DWGfile containing blocks, attribute template and layers matching thed&d schema.

ESRI GDB Templat®r other surveys)
GDB file containing GIS feature classes, with fields and domains that match tegd3®hema.

Additionally, the following survey code library templates have been published which may assist
surveyors in capturig data in the field and loading into the above templates:

9 TasWater ASDS Leica Code Libraries and Stylesheet
1 TasWater Trimble Code Library

As an additional reference, a HTML view of the data schema has also been published.

The latest versions of these tefapes are available on our websitevw.taswater.com.auunder
the Building &Developmentsection. Alternatively, contachssetinfo@taswater.com.ato obtain a

copy.
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7 Accuracyand Surveytandarg

TasWater requires all assets to be represented in as constructed and other survey data with absolute
spatial positionsneeting the accuracy requirements described in this section.

7.1 Coordinate systenand bearing datum

TasWater will accept data supplied iretGeocentric Datum of Australia 19946DA94) up to 31
January 2022 and data supplied in Beocentric Datum of Australia 202@GDA2020) from 1
February 2021.

The map projection to be usedMap Grid of Australia Zone 5ViIGA Zone 55).

Data is not to bewgpplied using ground distances, truncated coordinates, or other local coordinate
systems

All plans mst clearly identify the datum for bearings and coordinates in the associated title block of
the CAD file.

Thecoordinates for a survey must be determined specifically for the survey by one of the following
methods:

a) Using a previously established permansarvey mark held in SurCOM as the origin of the
coordinates

b) Using a CORS network as the origin of the coordinates with a check onto a nearby SurCOM
mark to be supplied

¢) Using a single CORS base as the origin of the coordinates with a check onto a ne2@iy S
mark to be supplied

d) Using an AUSPOS solution as the origin of the coordinates where no other SuioM
considered suitable, the AUSPOS report must indicate a reliable solution has been achieved.

7.2 Positional uncertainty

TasWater requires that the positional uncertainty of surveys, as described 8iaheard for the
Australian Survey Control Netwof8P1pe determined to provide an indication of the accuracy of the
survey relative to the horizontal daturitachsurveymust provide an estimation of the positional
uncertainty of at least 1 surveyed position, but ideallyrZnore positions. These posinsmust
definedby a physical asset or a reference mark placed dutiegsurvey.

For the purpose of estimating the positional uncertainty of derived coordinates, the
positional uncertainty of MGA2020 coordinates:

a) of permanent marks held iISBURCOM, is the value provided in the SURCOM Survey
Control Mark Summary for the GDA2020 datum

b) derived from a satisfactory AUSPOS solution is the positional uncertainty provided in
the AUSPOS report, at the 95% confidence level

c) derived from a CORS solutianthe average quality value indicated by the GNSS
receiver over two occupations no less than 20 minutes apart, adjusted to 95%

Issue Date01/10/2021 Document No. TAMSTDO1 Paged of 44
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confidence level (A), increased to allow for the positional uncertainty of the CORS base
station coordinates (= B) as follow$:82+ B). (B is typically 0.012 for CORS stations with a
Regulation 13 CORS statiohs)

The maximum allowable positional uncertainty is shown as belawany deviation ofn EPU from
0.05m(AS 5488.1:2019nust be reported with the datagiving reasons for the variatio®W
reserves the right t@pecifydifferent maximum allowable positional uncertaiasfor anyproject or
survey.

Tablel
Proximity of permanent mark with GDA2020 Maximum allowable positional
coordinates with a PU of 0.050 or Iter uncertainty
less than 1 km 0.1 metres
less than 5 km, but excluding those less
0.3 metres
than 1 km.
All other surveys 0.5 metres

7.3 Verticaldatum

Levelanust be supplied using theustralian Height Datun{Tasmania) 1988AHD83).

NOTE
Flinders:Island: utilises-a local-height-datushinders: Island-Local DatymThe datum-used:for

topographic mapping of the Furmeaux Group carried-out in- 1972 is mean sea level as advisi
the Division of National Mapping:

The elevation may be determined by the following methods:

a) adopting apreviously established permanent survey mark held in SurCOM as the origin of
the elevationwith a check to one or more nearby SurC@wrks. Marks used shall have a
statedheight order being one the following:

 39Order
1 4" Order
1 Lower¥
1 Lower 4

b) if elevations are determined from the CORS network either using a network or single CORS
base as the origin of the elevation a check to onenore nearby SurCOM marks must be
supplied. Permanent survey marks used for this purpose must meet the criteria specified in
73.a

¢) using an AUSPOS solution as the origin of the coordinates where no other SurCOM mark is
considered suitableThe AUSPOS report must indicate a reliable solution has been achieved.

! Survey Directions Section 2.1.3.3 Explanatory Notes
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7.4 Quality levels

TasWater uses survey accuracy requirements based on thdficktisns specified in Australian

Standard AS5488 nmdp o/ f I AAATFTAOLI GA2Y 2F {awbudingkdE Sudé& | GAT A
Uncertainty as defined in th8tandard for the Australian Survey Control Netwgpecial

Publication 1 (SP1) publishbyg the InterGovernmental Committee on Surveying And Mapping

(ICSM)

AS5488019 defines quality levels of data capture for sulsface assets as per the table below:

Table2
Quality Conditions Horizontal Survey Vertical Survey
Level Uncertainty Uncertainty
A Assets exposed and surveyed directly +0.05m +0.05m
B Relative spatial position using existing record
the position of measured surface features anc
iy ) +0.3m +0.5m
measured subsurface utilities determined by
electronic service location or tracing.
C Relative spatial position using existing record
and the position of measured surface features +0.3 m N/A
to interpolate the location of subsurface utilitie
D Indicative position of utilities usingxisting
records, cursory site inspection, anecdotal N/A N/A
evidence

TasWater has defined its own quality levels in addition for certain scenarios or configurations
requiring greater accuracy:

Table3
Quality | Conditions Horizontal Survey Vertical Survey
Level Uncertainty Uncertainty
A+ Assets exposed and surveyed directly with
P ey y +0.05 m +0.03 m
enhanced accuracy requirements.
High i i
g Assets exposed and SL_Jrveyed directly with +0.02 +0.01
accuracy| enhanced accuraagquirements.

7.5 Subsurface asset accuracy requirements

For the purpose of asonstructed data supply, underground assets such as water and sewer mains
must be surveyedvith accuracy, precision and methodologies thignwith Quality Level Asper
AS 5488.:2019 summarised below:

Quality Level ADescribes aelow-groundasset that is validated by a series of sulsface
pointsand surface featurewith absolute 3D spatial positioning and confirmed attribute
information. The maximum allowableertical and horizontal tolerance #&0mm.

Where the line is not completely visible from line of site between validated points, that
segment cannot be clasgas quality level A.

For new assets surveyed as part of ac@sstructed drawingTWrequires the positions captured
for all assets (including abovwground assets) to be capturedth a vertical and horizontal tolerance
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of £+ 50 mm TW accepts that, due to backfill practices and trenchless renewals, theusfare aset
ma not always be fully exposed at the time of survey and will accept the following as compliant:

1 water and pressurised sewer pipelines where the maximum distance between exposed
points defining the asset is 50m, and all intersections and changettidn/grade are
surveyedas 3D positions on exposed points

9 straight-segment gravity sewer mains whechanges in direction/grade are surveyed as 3D
positions on exposed points.

NOTE

It may-be necessary to expose thesetby potholing or-other nordestructive-methods to
02 YLX & ¢ A Sudace dasetqualitdiével requirements.

7.6 Sewer invert vertical accuracy requirements

General sewer invert levels must be surveyed to the requiremen@uality Level ATable3):
vertical accuracyoleranceof + 50 mm.

In the event of flat sewers (i.&.in 200 gradesn increased level of survey accuracy will be
required. TW requires levels on these grades tsleeyed toQuality Level A (Table3): vertical
accumacytolerance oft 30 mm.

7.7 Connecting to existing infrastructure

For the purpose of asonstructed data supply, the survey must capture the position of at least one
existing TW asset to which the nemfrastructureconnects. This position must be represeain as
constructed information and/or GIS data and clearly annotated as an existing asset.

8 Spatial Data Requirements

8.1 Layers and object types

1aasSa Of I aasSa i Kahdispetiftedwithinhisestandamhdih® éoSpahion data

structure HTML documemhust represented in a CAD drawing or GIS datasstparatelayers with

the specified object type (point, line, polyline etn)d block detailst 2 Q& G SYLX | 6Sa KI @S
and block details/attributes kit into them.

8.2 Abandoned/removed assets

Any existing TW asset that is abandoned in place, removed or shortened as part of construction
must conveyed to TW as specified below:

i For assets abandoned in place, the same survey requirements apply as with aagsstw
and they must be represented in asnstructed and GIS information as per the relevant
asset data schema for abandoned assets withhASDS data structure HTML.

1 Assets that have been removed should be included roastructed drawings and clegrl
yy2i0FGSR a WNBY2QSRQO®
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8.3 Photos

Photos are required for each sewer maintenance hole in an as constructed survey or for other asset
types as specified by TW for a particular survey job or project.

8.3.1 Maintenance hole photographs

Maintenance holes require two photos:

1 Taken froma few metredack to show the maintenance hole in the context of its surrounds
(assists with locating)

1 Taken from the opening of the maintenance hole with the lid off clearly showing the base
and channel.

8.3.2 Photo file naming and format

All photos for a jolmustbe suppled in asingleZIP archig. The photo format must be: JPG Files at
5MP or greater resolution.

Photofile names must be unique for the job that they relate to.

Photos of maintenance holes or other requested assets must have their file names recorded in the
relevant attributes of the asset.

8.4 Direction of lines

A sewer gravity main (pipeline) is represented by a single, continuous polyline. The beginning of the
line is defined as the starting point of the sewage flow, and the end of the line is the endingpoint
the flow (in gravity sewer mains, the start is always upstream of the end).

\

s

£

End Paint A

\K_\
L T
0
E QK?‘O\N
T, &Y et
% o
@
3
T
" @
/<1 Start Point
" ?_(-ﬁ‘ t
\19—6 )

Figurel The direction of the GIS/CAD line should reflect the direction of flow

When supplying TW with new asset records for sewer gravity maiagptlowing rules must be
adhered to in delivered GIS or CAD data:

a) For all sewer gravity mains, the direction of the geometry should match the direction of
Ft26d ¢KS AGFNI LRAYy(l aKz2dZ R [fgléa 06S GKS W
shouldbe KS WR2gYyaAGNBIY LRAYIQ®
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b) TheDOWNELEWf asewergravity main must not be a higher RL than theELEV

EXCEPTIONS
The connectivity rules-above may not need: to-appliEwergency- storage pipevent pipes

Scour pipesOutfall pipesor Overflow pipes TW-will assess the accuracy of these assets
classes on an individual basis.

8.5 Snagping
2 KSNBE FaasSia INB O2yySOGSR: (KSeé Ydzald 06S wayl LILXE
tolerance of+10 mm.

When snapping, use surveyed coordinates as the point of truth to snap other records to (i.e. do not
adjust any accurate horizontal pitions for the sake of snapping).

With the use of CAD software, 3D polylines shadtbe snapped vertically to surface features such
as valves or hydrants but should retain their real depth.

8.5.1 IOs/maintenanceshafts

All intersecting pipes (including custer laterals) must be horizontally snapped to the locations of
inspection openings and maintenance shafts.

8.5.2 Valvesivater mains

Water pipes should be horizontally snappedhe horizontal positions of all valves and hydrants
that are situated on that pipe.

System valves must not be situated precisely at the intersecting point of a water fuaiotibn.
The valve point must be on the water main to which it is fitted at tbeuaate, surveyed location.

The only scenario in whichvalve can exist at an intersection of pipes is wheferaile valves
installed on a water reticulation main where a lateral line (property service) connects.

' System Valve System Valve

Figure2 Example of incorrect and correct placement of a valve afun@tion
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8.6 Splitting of linear assets

Linear assets such as water mains or sewer mains are represented in CAD/G|Septaas3D

polylines. Stretches of pipeline are broken up into individual assets based on a number of rules

which are listed below. Each asset is a single, continuous polyline (or 3D polyline) with a unique asset
number/identifier. Bendsor points of measuremenin the assetare represented using vertices.

8.6.1 Pressurised mains

A pipelengthis splitinto individual assetw/hen the following scenarios occur:

1. The size/diameter change®tween the two sections of pipe (except in the case of a bypass
¢ see sectiord.4)

2. Attribute informationchanges (i.e. installation date or material)

Atee or crosditting is used taconnect multiple sections of pipe

4. In instances when aon-return vave, control valveor zone valveseparates the two sections
of pipe (except in the case of a secondary control valve on a byasssectiord.4)

5. When apump, pumping station, tank, damor treatment plant separtes the two sections of
pipe

6. When a reticulation sulnain separates the two sections of pipe.

w

Note that apipe feature igiot splitwhen the following scenarios occur:

7. An air valve is installed directly on th&ain

8.1y AazflridAz2y @lIt@dS o02GKSNJ GKIFIy | WwWiz2yS @It @S
9. A hydrant is installed directly on the main

10. A property lateral line is connected to the main

8.6.2 Gravity mains

Sewer gravity pipes must only be split into sepasetslines when they intersect a maintenance
hole, maintenance shaft or other network structure such as a pumping station. System inspection
openings (see sectialD.2.2 do not split the pipes.

9 SurveyMeasurementRequirements

9.1 Standard measurements

Unless otherwise described in the survey requiremduatther in this sectionthe following standard
approaches must be used.

Horizontal neasurements are toepresentative of:

1 the crown (topcentre) ofpipe work
1 the centre of thetop of the valve, hydrant or instrument where it is directly above the pipe it
is attached to.

Vertical measurements are to lhaken from:

1 thecrown (topcentre) ofwater pipes or any other pressurised pipes
91 the invert (bottomcentre of internal pipe) of sewer gravity pipes (measure from manhole)
1 thetop of the valve, hydrant or instrument at the centre of the asset.
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9.2 Pressurisednains

Water mainsrising mains, bsewer mains in a pressure sewer system (where each property pumps
sewage into a pipe network) are considered pressurised mains. For gravity sewer capture
requirements see sectio®.6. Property service pipes are covered separately in se€tion

Pressurised mains must be represente@Bgolylinesin CAD drawing&1S dataEach main must
be a single, continuous 3D polyline with each change in direaigmoint of measurementeflected
by a vertex on the lin€each vertex must have an elevation populat8dparate water mains are
delineatd by the splitting rules listed in secti@b.

Absolute3D spatial positions must be captured at key points with the pipe expiostg: surface
(either before bacKill or with pothole conduits left in plageAt a minimum, the following points are
to be captured:

No. Explanation

9.2. A | Absolute3D spatial positiontatee or cross intersections of mains includjiges to
offset hydrants or valveand rods, riders or loops

9.2. B | Absolute3D spatial position dif-way along alesignedcurveof apolyethylenepipe.

9.2.C | Absolute3D spatial positiontaany change in direction of a pipe which is facilitated by
fitting.

9.2. D | Absolute3D spatial positiontahe assembly or cap at ¢hend of a pipe

9.2 E | Absolute3D spatial position df way along any water main which has no other 3D
spatial position per th@recedingrules above for a straight length 60 or more.

9.2 F | Measurements for all valves and hydranitscluding customer ferrulegstalled directly
on the pipe adistedin section9.3.

Horizontal positions captured on hydrants and valves must be asegrtexegor the
maind dzOK G KI G GKS LA LIS SEL Qdntsi th©daiyigThel
elevationof the mainat these vertexes should be inferred as accurately as possible
based on average depth or known valve height).

NOTE
If the pipe is not fully exposed by line of site, the surveyor should be confident that there are

unexposed bends (i.e. confirmed by logs, photographic evidence or visible signs of trench s
out).

9.2.1 Trenchless installs

Trenchless methods of pipeline installatiprecludethe pickup ofabsolutepositions as the pipe

cannot be surveyed while exposed. For segments of pipe not laid in trench, TW is to be supplied with
bore logs and other information which can be used to appropriately validate the construction

against design.
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9.3 Hydrants & valves

All hydrants and valves, including customer offtake ferrules must be surveyed and included in as
constructed data/drawings as points. They require an accurate horizontal position as well as a
vertical RL stored in the CAD block details or GIS attribute data.

These points of measurement should also be used to create vertexes on the underlying water main.
The horizontal position should intersect the water main vertex and the elevation of the main at this
vertex should be estimated as accurately as possible (asgdon average depth or known valve
height).

No. Explanation

9.3 A
above a water mainThe elevation of this point must be added as an RL in the CAD blo
detailsor GIS attribute data.

9.3. B | Absolute3D spatial positionmthe crown of the tapping band or the top of the ferrule co
for a tapped offtakeThe elevation of this point must be added as an RL in the CAD blo
details or GIS attribute data.

9.3. ¢ | For allin-one hydrants or other combined valves, the horizontal position of the valve is
be taken from the top of the isolatioralve head and the vertical RL measurement is to k
taken from the top of the hydrant/valvélhe RL must be stored in the CAD block details
GIS attribute data.

\ahe posibon

Valve position & RL

9.3.1 Offset valves, hydrants or other water features

In some cases, particularly whetgetwater main is >DN250, hydrants or air valves may be installed

in an offset arrangement. In these cases, a DN100 or DN150 pipe branches off the main and
connects to a hydrant and/or air valve. This branching pipe may be several meters in length and may
have additional isolation valve installed (referred to as an offtake valve in this circumstance).

Examples of correct portrayals of these offset configurations are shown in the Ggute
following page
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o]
Hy drant (if after Air Valve)

Air Valve or Hydrant
€ Air Valve or Hydrant

Distributjon Main

@ System Valve (Isolation)

Reﬁcufaﬁc,n Main

o Dl.sf”bl.u'ﬁon Main

Splitat T
Splitat T
Figure3 Example connectivity representation of offset valves or hydrants.
Similarly, TasWater may have sampling points or other instrumentation install offset from a main
and the small connecting piece of pipe should be treated in tiheesaay.

Note that:
The offtake main is to be given the same type as the main it branches off from, regardless of

1

its diameter or other considerations.
9 Where an offtake valve exists for the offset valve, it is addedhasdation valve.
9 Offtake mains splithe pipe at the point of intersection.

9.4 ControlPRVvalve assemblies
Flow control valves or pressurelief valves(PRVare installedn a pit or cageas an assembly with
other peripheral valves or instruments such as check valves, strainers and a pygadshese

arrangements do not require full survey of all components.
The primary valve of the assembly (i.e. the flow control valve or PRV) is represented as a point in

CAD/GIS with an RL stored in the attributes (beeASDS data structure HTMIf thereis a
secondary PRV, it must be captured in the same Whag.pipework, including the bypass is

represented as 3D Polylines as per Secdién
These points of masurement should also be used to create vertexes on the underlying water main.

The horizontal position should intersect the water main vertex and the elevation of the main at this
vertex should be estimated as accurately as possible (e.g. based on asleplg®r known valve

height).
The bypass pipewordtoes not require survegccurate mapping and can be represented

diagrammaticallyas long as it fits within the proportions of the pit/cage.
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Figured
Table5

No. ‘ Explanation

9.4.A | Absolute3D spatial position atrown of the pipe directly beside the control valve or PRV
Thehorizontalposition is used as the point for the valve and the vertical measurement
storedin the RLattribute of the valve

9.4B | Absolute3D spatial position at the crown of the pipgherever the bypass pipework
intersects the mainThesepoints are used to map the water mains. As per the splitting rt
in section8.6, the mains are split into sperate 3D polylines at this point.

8.3.C | All horizontal measurements required to map the plan footprint of the building or other
structure to standard TW accuracy tolerances (i.e. at each corner). This is representec
polygon as per sectio®.20. Vertical RL measurements are not required.

NOTE
In-some:cases-the-bypass pipe-is-oriented vertically rather than horizomahose cases; they

should be represented horizontally in CAD/GIS data tordramatically show the bypass
function.

9.5 Water connections

Water connections comprise customer meters, property service pipes and their connection to the
water reticulation main (generally by a tapping band with a ferrule cock). Pipework that extends into
the property beyond the meter box is not TasWater owned and does not need to surveyed per this
document.

PROPERTY i TASWATER'S PROPERTY OWNER'S
BOUNDARY RESPONSIBILITY = RESPONSIBILITY

B >

I STOP TAP

ITYPICALLY

| . 500mm METER
GROUND LEVEL !
== E/.‘:l
PROPERTY
SERVICE PIPE @ CUSTOMER PIPE
TAPPING —
METER PIT FLOW

(CUSTOMER CONNECTION POINT)
WATER MAIN

Figure6

Issue Date01/10/2021 Document No. TAMSTDO1 Pagel9of 44

Uncontrolled when printed Version 20.0



v /-\'1
AssetSpatial Data Standard Taswarter

1 Customer connection pointare represented as a point located at threter (or blanked
end of lateral line).

1 Alateral line (property service pipels a singl&8D polyline that begins at thevater main
and ends at the customer connection poihanges in direction or other points of
measurements are reflected as vertexes on the line.

1 Aferrule cocls are represente as a point located on the pipe where the lateral line is
tapped to the main. These are not always present.

\[o} ‘ Explanation
0.A | Absolute3D spatial positiontahe ferrule coclor other fitting where it connects tthe
main.

This point must also be used as the start of the lateral line, includingléwvation value.

This point should also be used to create a vertex on the underlying water main. This is
same measurement a3, B.

0.B | Absolute3D spatial position ahe crown of the pipe righbefore the meter.This should be
used as the horizontal position of the customer connection point.

This point must also be ad as the end of the lateral line, including the elevation value.

0.C | Absolute3D spatial positiontaany Fintersection of water laterals/property service pipes
(i.e. where multiple customers connect in a manifold or fspkit service arrangement)

0.D | Absolute3D spatial positiontaanybendof a of water laterals/property service pipe

PROPERTY BOUNDARY

Posifion & RL

TPFNR FERRULE COCK

Position &L

TAPPING BAND

Figure7

9.5.1.1 Split service connection

WSAAdefines a split service as:
A servicgipethat bifurcates into two services to provide property connection points for
two properties from a single connection at the water main

These are also known as dual services or shared connections.

The correct cofigurations for split connection are shownhigure8 below. Split services generally
come in two forms, as shown the following page
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Branched Service Forksplit Service
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Figure8: Correct representation for each type of split service

In a branched split service, a lateral line extends fromwvtiager reticulationmain to a customer
connection point. At some point along thateral, another lateral line is connected and extends to

another adjacent customer.
Forksplit services require three separate lateral lines. A lateral line extends from the main to a point

within the property boundary. From this point, two lateral lin@sinch out and connect to the

individual customer service connections.
The point at which the lateral lines connect to each other in a split service must be suwitlyed

absolute positional accuracy and be used to snap the intersecting lateral lines.

9.5.1.2 Manifolds
A manifold is a configuration of several customer meters together at the same location, running

connected along a small feeding pipe (generally DN32 to DN40). A manifold can have two or more

connections.

Heavy duty path tap box
(Refer Sheet 5)

Property bdy.
Y
2
] 3 3
(=}

470 (min.)

Pipework to
main connection
(Refer Sheet 5)

PROFILE

BELOW GROUND
ph PLAN VIEW

Figure9: Diagram of typical meter manifold installation

Figurel0on the following pagelemonstrates the correct way to represent a manifold in GIS or CAD

for the two standard arragements.
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L-Shaped Manifold T-Shaped Manifold

FigurelO Correct spatial representation of manifold arrangements in GIS data
The examples used show three and four connectibosvever, the same rules apply to any number.
An l-shaped manifold is represented by a lateral line extending from the reticulation main, and then
bending to extend across the manifold connectio@annection points (meters) do not require
individual conection lines to the shared lateral line and can be located with relative measurement
rather than absolute positions.
9.5.1.3 Stranded connections

Stranded connections occur on strata titles where-gudters for units are situated within the
property boundary andannected with privatelyowned pipeworkFigurell below demonstrates
how these should be represented in GIS or CAD data.

©

Figurell Correct epresentatiors of stranded meters in GIS data

A lateral line should connect the connection point for the master meter with the reticulation.main
Each submeter should be entered as a connection point but does not require any connecting
pipework to be suplied. The master meter should be surveyed as per a normal connection and each
sub-meter should have its location surveyed. Private pipework past the mater meter does not
require survey or representation in CAD drawings or GIS data.
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9.6 Sewergravity mains

Sewe gravity mains are any sewer pipe which transports sewage by gravity rather than pressure
These are generally straight segments between maintenance holes or other access shafts and can be
surveyed using their start and end withimesestructures.

Sewer mains are represented as a polyliviéch extends from thénvert of the pipein the upstream
maintenance hole or structure to thavert of the pipe where iends byentering the downstream
maintenance holeThe lines daot need to be extended intthe manhole channel or structure to
snhap. Figure 12 below illustrates the points within a maintenance hole that represent the start or
ends of gravity mains.

Chamber

~Or
).

Figure12 An example of three gravity mains that are measured at thieyéexit to the maintenance hole

No. ‘ Explanation

9.6.A | Absolute3D positions at the inverts of the pipes where they er{taflow) or exit (outflow)
the maintenance holéor other structure/well)

C2NJ WRNRLIISND (el AyFtzga 2N 20KSNI I N
captured reflect the point at which the main enters the chambeinafe diagrans below.
Intruding pipewot YR (KS WRNRBLIISRQ LIALISG2N] R?2

The vertical RL component of these measurements must be inputted to the block deta
the line in CAD in the UPELEV and DOWN&itribites.

9.6. B | For curved segments, at a minimum, horizontal positions must be taken atdk of the
pipe at thebeginning, end and centre of the curvithese measurements should be taken
with the pipe exposed to the surface at these positions (at a minimana) used as vertexe
on the line.

NORE=

Additionally, CCTV surveys are required for new sewer gravity mains. TW requirements for
are in-a separate documentAMST 14 TasWater Requirements for Sewer CCTV-Conduit
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9.7 Sewer maintenance holes

Maintenance holes on sewer gravity maare representedn CADGISas a point located at the
centre of the lid.

Additionally, vertical RL measurements are required and should be stored in the block/attributes as
described in sectiothe ASDS data structure HTML.

LID

DIAMETER ?
SURFACE

LEVEL (SL)
AHD (1983)

s SHAFT 15
| DIAMETER ¢

MAINTENANCE
HOLE DEPTH

MAINTENANCE
HOLE DIAMETER

MAINTENANCE HOLE
INVERT LEVEL (IL)
AHD (1983)

Figurel3 Standard components of a maintenance hole

No. ‘ Explanation

9.7.A | Theabsolute3D spatial position at the centre of the lid. The vertical measurement must
added to the SL attribute in the block details of the maintenance hole.

9.7B | The invertlevel (IL) of the maintenance hol@easured at the invert of the outflowing pipe
where it connects to the maintenance hole.

9.7.D | The diameter of the maintenance hole.

9.7.E | Theabsolute3D position at the invert of each intersecting pipe within the maintenance
as per sectior.6.
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9.8 Sewermaintenanceshafts & inspection openings

Maintenance shafts and inspection openingkso referred to as rod eyes or lampholase
represented as a point.

\[o} Explanation

9.8A
must be inputted into the SL field of the block details/attributes.

9.8B | 3D spatial position at the invert of the gravity main that the shaft/opening provides acc
to (as indicated irigurel4 below). The vertical component of this measurement must b
inputted into the IL field of the block details/attributes.

For terminal maintenance shafts/rod eyes, thisition is also required for thetart of the
gravity main (see sectidh6)

Figurel4 illustrates the measuremenmoints for standard maintenance shafts.

Maintenance Shaft Terminal Maintenance Shaft

Surface Level (SL!
0 S R oo P o

COVER AND FRAME
(SEE SEW-1317)

"7 ) Level (IL)

@ 725 MIN SHAFT (SRE ~
UGEPENDS UPON
MANUFACTURER)

e e

Invert Level (IL)

Figurel4 Data requirements for components tyfpical maintenance shafts (Based on WSAZKQ22 Drawings SE\MB16,
SEW 135M
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9.9 Sewergravity connections

Gravity sewer customer connections are represented by a customer connectiorapaimt
inspection opening (IGnd a lateral line pipeonnectingthe 10 to the sewer main. TW data does
not include the pipe connecting the house to the customer connectamntp

1 Customer connection pointare represented as a point located at the centre of the
inspection opening lid.

1 Alateral line (property service pipeis a single polyline that begins at the customer
connection point and ends at a sewer main or maintezehole. Bends can occur along
pipes and are represented using vertices.

e

INSPECTION OPENING (10)
(CUSTOMER CONNECTION PQINT)

GROUND LEVEL

= =T
FLOW
—

|

\c\ SEWER
GRAVITY MAIN
PROPERTY

| CONNECTION SEWER |

Figurel5 A diagram of a typical sewer (gravity) customer connection point (note that a similar arrangement occurs when a
boundary trap is usethstead of the 10)

CUSTOMER PIPE

No. ‘ Explanation

9.9A | Absolute3D spatial position at the centre of the IO [ichis is the location of the service
connection point.

9.9B | RL measured at the invert of the pipe at the base of thél't@s level must be entered into
the USIL field of the block details/attributes of the lateral line

9.9.C | Horizontal position of the centre of the property connection pipe wherstérsectsthe
gravity main.

This position may be derived from the design drawings or surface magiptherdore
does not have the standard accuracy requirements.
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9.10 Pressuresewer connections

Pressure sewer customer connectiarse a domestic pump station to connect a property to a
pressurised sewer network. A connection is comprised of:

9 Acollection tankthat has a pump installed within it. This is represented in CAD/GIS data as a
single point located at the centre of the collection tank lid.

1 Aproperty boundary assemblwhich contains valves within a pit near the property
boundary. This izpresented in CAD/GIS data as a single point located at the centre of the

pit.

1 Apressure sewer lateral linghat runs from the storage tank to the pressurised sewer main
via the boundaryassembly This is represented in CAD/GIS data as a polylinethasgo
the pressurised sewer main, the boundary assembly and ends snapped to the storage tank
point.

1 Acontrol panelfor the pumping station. This is represented in CAD/GIS data as a point
located at the control panel

CUSTOMER
PROPERTY CONNECTION POINT
DISCHARGE LINE !

PROPERTY BOUNDARY
ASSEMBLY

CONTROL/ALARM
PANEL

| prROPERTY
OWNER'S
RESPONSIBILITY

TASWATER'S
RESPONSIBILITY [
N
POWER SUPPLY
CABINET

PROPERTY .
BOUNDARY +
|

PRESSURE STREET
RETICULATION
SEWER

VENT PROPERTY

SANITARY DRAIN
[
| —
STORAGE TANK 1. | . INSPECTION OPENING

PUMP

PRESSURE
SEWER LATERAL

|

|

|
PROPERTY CONNECTION SEWER |
1

Figure16 Arrangement and components of a sewer pressure unit installation

No. ‘ Explanation

9.10A | Absolute3D spatial position a t the crown of the property pipe where it connects to the
pressure reticulation sewer. This requires that the point of intersection be exposed at t
time of survey.

9.10B | Absolute3D spatial position at the centre of the boundary assembly lid.

9.10C | Absolute3D spatial position at the pump within tletorage tank.

9.10D | Horizontal position at the vent at the surface.

9.10E | Horizontal position at the control/alarm panel. This position does not require high accu
(£500mm is sufficient).

Issue Date01/10/2021 Document No. TAMSTDO1 Page27 of 44
Uncontrolled when printed Version 20.0



v /-\'1
AssetSpatial Data Standard Taswarter

9.11 Sewerrisingmains

Sewer rising mains arekind of sewer pressure main whidipicallyextend from a pumping station
into a receivingnaintenance holdo transport sewage from one catchment to anoth&hey can
also transfer sewage around a treatment plant (e.g. into a lagddmy are represented in CAD or
GlSdataas 3D Polylines.

Figue 17

This is generally comprised of several separate mains. In the common scenario slrogureif7

above, two individual rising maimssart in the pumping station well and enghere they intersecin

a valve pit From therea new, singular, rising main extends all the way to the receiving maintenance
hole.

Other dhanges in direction of the pipar points of measuremerghould be reflected asevtexes on
the line butdo not break it into multiple lines.

No. ‘ Explanation
9.11A | Absolute3D spatial position of the crown of the rising main wheieeibhds vertically to exit
the well.

9.11B | Absolute3D spatial position of the crown of the pipe wherever it enters or exits a valve
or other structure.

9.11.C | Absolute3D spatial position of the crown tie intersecting point of two or more rising
mains.

9.11D | Absolute3D spatial position of the crown of the rising main wherenters a sewer
maintenance hole.

9.11E | Absolute3D spatial position of any articulatdvend or change in profile of the rising main
taken at the crown of the pig

9.11F | The RL at the highest point of the rising main. This value is stored in the attributes of t
rising main as listed ithe ASDS data structure HTML.

Thisis not required for shorter lengths of rising main prior to leaving the pumping statio
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