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Foreword

Manly Hydraulics Laboratory (MHL) is a business unit within the Water Group of the NSW
Department of Planning, Industry and Environment. The NSW water level database has been
developed to support a number of programs associated with coastal, floodplain and estuary
management for the Biodiversity and Conservation Division of NSW Department of Planning,
Industry and Environment. The monitoring service is available to local government and other
organisations, both in Australia and overseas.

This annual summary presents water level measurements captured by automatic water level
recording stations along the coastal estuaries and rivers of NSW from 1 July 2020 to 30 June
2021. MHL maintains the automatic recording stations and catalogues the data collected.

Requests to access the data and further information should be directed to:

Manager Environmental Data email . data-request@mbhl.nsw.gov.au
Manly Hydraulics Laboratory WWW :  http://www.mhl.nsw.gov.au/
110B King Street Telephone : (02) 9949 0200

MANLY VALE NSW 2093

Other annual summaries in this series include:

e NSW Ocean and River Entrance Tidal e NSW Coastal Rainfall
Levels and Air Pressure Annual Summary Annual Summary 2020-2021
2020-2021 Manly Hydraulics Laboratory
Manly Hydraulics Laboratory Report No. MHL2857
Report No. MHL2856 ISSN: 2205-5568 (Print)
ISSN: 2205-5541 (Print) ISSN: 2205-5576 (Online)

ISSN: 2205-555X (Online)

¢ NSW Wave Climate Annual Summary o NSW Estuary and River Water Quality

2020-2021 Annual Summary 2020-2021
Manly Hydraulics Laboratory Manly Hydraulics Laboratory
Report No. MHL2858 Report No. MHL2859

ISSN: 2205-5584 (Print) ISSN: 2205-5606 (Print)
ISSN: 2205-5592 (Online) ISSN: 2205-5614 (Online)

Electronic copies of the reports in this series can be downloaded at:
http://www.mhl.nsw.gov.au under the Publications menu.
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Executive summary

The NSW Estuary and River Water Level Annual Summary 2020-2021 presents the results
of water level monitoring obtained by the automatic recording stations along the coastal
estuaries and rivers of New South Wales over the period 1 July 2020 to 30 June 2021.

During this period, the overall data capture across the network, excluding missing data and
data outside of desired quality tolerances, was 98.1%. The target recovery rate of 95% is
achieved for the 2020-2021 reporting period.

This report contains:

o a brief description of the estuary and river water level measurement program

e guidelines of how to use this report and how to access the database

o a list of all stations for which MHL collected water level data in 2020-2021 (Table 3)
e maps of station locations and the annual data summaries for each site

e Appendix A which details the water level digitised continuous data and discrete historical
data

e Appendix B, a glossary of terms
e Appendix C, alist of other publications which may be of interest
e Appendix D, data quality control process.

MHL2855 —ii
© Crown 2022 Classification: PUBLIC



Contents

FOREWORD
EXECUTIVE SUMMARY
CONTENTS
1 WATER LEVEL MONITORING PROGRAM
2 HOW TO USE THIS REPORT AND ACCESS THE DATA
2.1 How to use this report
2.2 Data provision and access
3 SIGNIFICANT EVENTS AND DEVELOPMENTS
3.1 Significant events
4  WATER LEVEL MONITORING SUMMARY
4.1 Data capture performance
4.2 Interpretation of data
4.3 Water level monitoring summary
APPENDIXA  DIGITISED CONTINUOUS DATA AND DISCRETE HISTORICAL DATA
APPENDIXB  GLOSSARY OF TERMS
APPENDIXC  OTHER PUBLICATIONS OF INTEREST
APPENDIXD  DATA QUALITY CONTROL PROCESS

TABLES

Table 1 2020-2021 flood warnings

Table 2 DPE BCD data quality code descriptions

Table 3 Index of figures

Table 4 Summary of adjustment from AHD to local datum
Table A1 Digitised continuous data

Table A2 Discrete historical data

Table D1 DPE BCD water level quality code descriptions

MHL2855 — iii
© Crown 2022 Classification: PUBLIC

~N~Noo oo ~ABMDNMNNDDNPREPR =

o0 w>
P PR P

17
Al
A9
D3



1 Water level monitoring program

This report presents the thirty-sixth year of coastal NSW water level data collected by Manly
Hydraulics Laboratory (MHL). The network of automatic recorders and the associated
analysis routines enable efficient delivery of water level data. As well as near-real time water
level information at over 220 stations in NSW, extracts from the historical database of water
levels can be made available on request (refer to Appendix A).

The present program is based on a network of automatic water level recording stations
installed at various coastal sites (see Table 3 for station location maps). This network
consists of over 220 permanent stations funded by the Biodiversity and Conservation
Division (BCD) within the NSW Department of Planning, Industry and Environment. All water
level stations in this report are owned by BCD with the exception of Ocean Street Bridge,
Dee Why, Curl Curl, Riverview Parade and Queenscliff Bridge, which are owned by Northern
Beaches Council.

The network features four distinctive systems of data capture: gas purge pressure system,
solid state floatwell, submersible pressure transducer and ultrasonic/radar distance
measuring units. The logging systems consist of data loggers which generally record water
levels every 15 minutes, while some stations record at a 1-minute logging interval.

Report MHL2546 Review of NSW OEH Automatic Water Level Recorder Network (March
2019) provides station metadata including the operating history and equipment at each
automatic water level recorder operated and maintained by MHL, as of March 2019.

Data is transferred to the NSW Government Data Centre and to MHL'’s data server using a
variety of telemetry techniques including internet protocol (IP), landline telephone, cellular
networks and Event-reporting Radio Telemetry System (ERTS). The incoming raw data is
then available to external users to view online in tables or plots.

Data is stored in a database and subject to a quality assurance process which involves
several control steps to maintain data quality as well as assignment of data quality codes.
Computer programs are used to further format and analyse data.

MHL2855 — 1
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2 How to use this report and access the data

2.1 How to use this report

The NSW coastal zone is divided into geographic regions based on river systems to present
water monitoring information. Location maps display the station locations and the annual
plots confirm the availability and suitability of data for the particular period of interest.

All the data appearing in this report are recorded in Australian Eastern Standard Time
(AEST). Allowance for daylight saving time has not been made.

A list of water level data collected and stored is included in Appendix A. Digitised
continuous water level data is tabulated in Table A1, whilst discrete historical water level
data (mainly from staff gauge readers) is tabulated in Table A2.

Once a choice has been made of the period for which information is required, data and
services can be obtained in a variety of formats, according to their intended use.

2.2 Data provision and access

MHL provides a full online data access service via the internet for its clients, and a limited
access service for the general public at http://www.mhl.nsw.gov.au.

Typically, the last seven days of data are available online in a non-quality controlled form to
aid the fastest possible access to data records. The online service for clients can provide
access to all data catalogued in Appendix A.

Quality controlled data may be ordered via the MHL web page (http://www.mhl.nsw.gov.au),
by emailing data-request@mbhl.nsw.gov.au, or via customised decision support tools that
can be provided on request.

Water level data is provided to the public on behalf of BCD through the following methods:

¢ the public webpages of MHL, BCD and Bureau of Meteorology (BoM), providing near
real-time access to a limited sample of data

e email correspondence and file transfer protocol (FTP)

e aweb-based data request system where electronic requests can be submitted via MHL'’s
homepage at http://www.mhl.nsw.gov.au under the Data Request menu

¢ aweb-based self-serve portal has been developed to allow specific users to download
data or access a web services application for automated data self-service. Contact MHL
to obtain a user name and password: https://mhlfit.net, visit
https://www.mhl.nsw.gov.au/MHLFIT for more information.

Water level data is provided to BCD and the NSW State Emergency Service (SES) through
the following methods:

¢ BCD and SES officer access to a password-protected customised MHL web portal,
providing near-real time environmental data and the ‘quality assured’ historical database

o SES officers receive automated notifications for flood warning systems.

MHL2855 — 2
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Data access continues to assist the BoM, Crown Lands, local government authorities, SES,
NSW Police, WaterNSW, NSW Surf Life Saving Association, universities, the NSW court
system, private consultancies and Transport for NSW.

Please note, all water level data is available in Australian Height Datum (AHD) via the BCD
password-protected customised MHL web portal and the MHL public web page, with the
exception of local water resource datum and assumed datum stations.

MHL2855 — 3
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3 Significant events and developments

3.1 Significant events

There was a substantial increase in the number of BoM flood warnings during the 2020—
2021 financial year compared to most years.

In March 2021, very high rainfalls were experienced on the east coast of NSW from
Clarence River in the north to Shoalhaven River in the south. Major flood warnings were
issued for Nambucca River, Hastings River, Camden Haven, Paterson River and
Hawkesbury River; a moderate to major flood warning was issued for Clarence River; a
minor to major flood warning was issued for Manning River; moderate flood warnings were
issued for Macleay River and Myall River; a minor to moderate flood warning was issued for
Richmond River; and minor flood warnings were issued for Bellinger River, Hunter and
Williams rivers, Tuggerah Lakes, Georges River and Shoalhaven River. Details of the March
2021 flood event are summarised in Report MHL2809 NSW Coastal Flood Summary March
2021 (July 2021).

Table 1 lists the 2020-2021 flood warnings as described by the SES’s NSW flood
classification system.

Table 1 2020-2021 flood warnings

River/estuary system Date NSW SES classification
Tweed River December 2020 Moderate
December 2020 Moderate
Richmond River -
March 2021 Minor to moderate
) December 2020 Minor
Clarence River -
March 2021 Moderate to major
_ ) December 2020 Minor to moderate
Bellinger River -
March 2021 Minor
) December 2020 Minor
Nambucca River
March 2021 Major
Macleay River March 2021 Moderate
] ] December 2020 Minor
Hastings River -
March 2021 Major
Camden Haven March 2021 Major
Manning River March 2021 Minor to Major
Myall River March 2021 Moderate
Hunter and Williams rivers March 2021 Minor
Paterson River March 2021 Major
Tuggerah Lakes March 2021 Minor
Hawkesbury River March 2021 Major
Georges River March 2021 Minor
MHL2855 - 4
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River/estuary system Date NSW SES classification
] March 2021 Minor
Shoalhaven River -
May 2021 Minor
July 2020 Minor
ﬁ]tlgeorges Basin and Sussex August 2020 Minor
May 2021 Minor
Moruya River August 2020 Minor

The SES defines the level of flooding as follows:

Minor flooding: Causes inconvenience. Low-lying areas next to watercourses are

inundated, which may require the removal of stock and equipment. Minor roads may be

closed and low-level bridges submerged.

Moderate flooding: In addition to the above, the evacuation of some houses may be
required. Main traffic routes may be covered. The area of inundation is substantial in rural
areas, requiring the removal of stock.

Major flooding: In addition to the above, extensive rural areas and/or urban areas are
inundated. Properties and towns are likely to be isolated and major traffic routes likely to be

closed. Evacuation of people from flood-affected areas may be required.

© Crown 2022
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4 Water level monitoring summary

4.1 Data capture performance

Water level data presented by MHL is collected and analysed through a quality assurance
process in accordance with MHL'’s internal standards and work instructions, as described in
Appendix D. This process results in a quality code which is assigned to all water level data,
as described in Table 2. Access to site and time specific station records, with quality codes
is described in Section 2.

During 2020-2021, the overall data capture across the network, for data with a quality code
of 162 or better, was 98.1%. Table 3 Index of figures provides data capture percentages
for each river and estuary network. Missing or poor quality data can result in gaps in the data
record. This can be caused by a range of reasons, such as sensor or equipment damage or
failure, power failure, or site specific environmental issues such as siltation or collapse of
waterway banks at monitoring stations.

Automatic recorded water level data is typically recorded to a resolution that is higher than
the overall measurement uncertainty. A sensor may record data to three decimal places
(measured in metres). However, due to combined measurement uncertainties involved in the
collection of the data and environment influences, overall measurement uncertainty is
typically to two decimal places (measured in metres). These uncertainties are accounted for
through quality control and quality assurance processes.

Table 2 DPE BCD data quality code descriptions

Quality code Water level*

55 Records processed to +0.02m

100 Data from previous MHL +0.02m
database, processed to

105 Records processed to +0.05m

150 Uncoded — data not yet Raw data from the instrument with only
quality controlled preliminary quality checks performed

161, 162 Dry sensor Sensor out of water with flow/with no

flow

208 Records processed to >+0.05m
greater than

1, 204, 205, 206, 207, 255 | Data loss/data missing

* A quality code is assigned based on infield status verification checks, survey and instrument calibrations
including an indication of measurement uncertainty. Site specific measurement uncertainty estimates with
defined confidence limits can be quantified using statistical techniques on request.

4.2 Interpretation of data

There are various factors which can influence water level data in the extensive network of
automated water level recorders operated and maintained by MHL. Differences between
sites can be attributed to the characteristics of the overall water body being analysed, and
also characteristics specific to the station locality and design.

MHL2855 — 6
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Report MHL2100 Water Level Frequency Distribution Analysis (March 2014) provides a

statistical analysis and frequency distribution analysis of available water level information for
the majority of water level stations. Stations are classified into one of three station types:

1. Ocean tide stations (‘O’, dominated by a semi-diurnal tide).

2. Estuary stations (‘E’, particularly intermittently closed and open lakes and lagoons
(ICOLLs), generally having a reduced tidal influence, and may experience both flood
conditions and static water levels, governed by entrance morphology).

3. Flood stations (‘F’, upstream of tidal influence or behind weirs, and dominated by

dramatic water level fluctuations during flood events).

It is recommended the reader reviews this report and becomes familiar with relevant
environmental conditions for the station of interest to assist interpretation of water level data.

Refer to Report MHL2856 NSW Ocean and River Entrance Tidal Levels and Air Pressure

Annual Summary 2020-2021, for annual water level data at ocean tide classified sites.

4.3 Water level monitoring summary

This section documents locality maps and quality assured water level monitoring summaries

for each station. Table 3 provides an index to the figures presented.

Table 3 Index of figures

ROVEHEBIETR] Station name Station MGA Easting | Northing | Datum Data ~ |Figure
system no zone capture%
Station Locality | Tweed River 95.9 1
Map Region
Broadwater Cobaki 201448 56 549344 | 6883128 AHD 2
Terranora Inlet Dry Dock 201428 56 550715 | 6881235 AHD 3
Tweed River Terranora 201447 56 548955 | 6880384 AHD 4
Tweed River Tweed Entrance 201472 56 554109 | 6883772 *
South
Tweed River Letitia 2A 201429 56 554309 | 6882407 AHD 5
Tweed River Barneys Point 201426 56 554110 | 6877710 AHD 6
Tweed River Tumbulgum 201432 56 545172 | 6871999 AHD 7
Tweed River North 201420 56 539329 | 6866467 AHD 8
Murwillumbah
Tweed River Bray Park Weir 201455 56 536209 | 6864484 AHD 9
Tweed River Murwillumbah 201465 56 539219 | 6866353 AHD 10
Bridge
Rous River Kynnumboon 201422 56 538179 | 6867895 AHD 11
Cudgen Lake Bogangar 202416 56 554698 | 6866441 AHD 12
Cudgen Creek Kingscliff 202434 56 557030 | 6873280 | AHD 13
Upstream
MHL2855 — 7
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RIvELES ey Station name SICHC LA Easting | Northing | Datum Data ~ |Figure
system no zone capture%

Station Locality | Brunswick River 100.0 14

Map Region

Mooball Creek Mooball Creek 202435 56 555457 | 6859293 AHD 15

Marshalls Orana Bridge 202475 56 553611 | 6845534 AHD 16

Creek

Marshalls Billinudgel 202400 56 551554 | 6847116 AHD 17

Creek

Brunswick Brunswick 202403 56 554078 | 6843182 *

River Heads

Brunswick Mullumbimby 202402 56 548580 | 6841766 AHD 18

River

Station Locality | Richmond River 97.8 19

Map Region

Lennox Head Lake Ainsworth 203455 56 557863 | 6816160 AHD 20

Richmond Ballina Breakwall | 203425 56 556992 | 6805681 *

River

Richmond Missingham 203465 56 556161 | 6806420 AHD 21

River Bridge

Richmond Byrnes Point 203461 56 551362 | 6805886 AHD 22

River

Richmond Wardell 203468 56 545282 | 6797087 AHD 23

River

Richmond Woodburn 203412 56 533496 | 6784089 AHD 24

River

Evans River Evans River 203462 56 542250 | 6778375 AHD 25
Fishing Co-op

Evans River Iron Gates 203475 56 539700 | 6778241 AHD 26

Tucombil Canal | Tucombil 203480 56 532949 | 6782596 AHD 27
Highway Bridge

Rocky Mouth Rocky Mouth 203432 56 531748 | 6781331 AHD 28

Creek Creek

Richmond Bungawalbin 203450 56 527031 | 6788276 AHD 29

River

Bungawalbin Bungawalbin 2034133 56 516561 | 6776508 AHD 30

Creek Creek

Richmond Coraki 203403 56 527981 | 6793775 AHD 31

River

Wilsons River East 203427 56 526034 | 6809079 AHD 32
Gundurimba

Leycester Tuncester 203443 56 523441 | 6814619 AHD 33

Creek

Wilsons River Woodlawn 203402 56 529528 | 6815751 AHD 34
College

Station Locality | Clarence River 99.7 35

Map Region

Clarence River | Yamba 204454 56 535118 | 6744433 *

Tasman Sea Lord Howe 240402 57 505521 | 6512362 *
Island

Clarence River | Oyster Channel 204451 56 530468 | 6744254 AHD 36

Clarence River | Maclean 204410 56 518999 | 6741473 AHD 37

Clarence River | Lawrence 204453 56 510259 | 6736948 AHD 38

Clarence River | Tyndale 204465 56 512580 | 6729227 AHD 39

MHL2855 — 8
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RIvELES ey Station name SICHC LA Easting | Northing | Datum Data ~ |Figure
system no zone capture%
Clarence River | The Avenue 204475 56 507150 | 6714123 AHD 40
Upstream
Clarence River | The Avenue 204476 56 507174 | 6714140 AHD 41
Downstream
Clarence River | Brushgrove 204406 56 507508 | 6729089 AHD 42
Clarence River | Ulmarra 204480 56 502596 | 6722105 AHD 43
Clarence River | Grafton 204400 56 493388 | 6715141 AHD 44
Clarence River | Rogans Bridge 204414 56 488813 | 6723401 AHD 45
Palmers Palmers Island 204426 56 525780 | 6744108 AHD 46
Channel Bridge
Lake Lake 204485 56 533141 | 6739053 AHD 47
Wooloweyah Wooloweyah
Station Locality | Woolgoolga 100.0 48
Map Region
Wooli River Wooli Entrance 205462 56 525680 | 6693338 AHD 49
Wooli River Wooli Caravan 205463 56 524551 | 6697797 AHD 50
Park
Corindi River Red Rock 205450 56 521919 | 6683065 AHD 51
Woolgoolga Woolgoolga 205455 56 519091 | 6669486 AHD 52
Lake Lake
Woolgoolga Woolgoolga 205441 56 515783 | 6668247 CTF 53
Creek
Moonee Creek Moonee Creek 205435 56 514953 | 6658959 AHD 54
Station Locality | Coffs Harbour 87.5 55
Map Region
Tasman Sea Coffs Harbour 205470 56 514052 | 6647645 *
Coffs Creek Coffs Creek 205439 56 511160 | 6648716 AHD 56
Highway Bridge
Newports Newports Creek 205460 56 510016 | 6645652 AHD 57
Creek
Boambee Boambee 205438 56 507834 | 6643805 | AHD 58
Creek
Boambee Boambee 205475 56 509896 | 6642068 AHD 59
Creek Entrance
Station Locality | Bellinger River 96.4 60
Map Region
Bonville Creek Bonville 205480 56 503975 | 6640378 AHD 61
Bellinger River Repton 205403 56 502358 | 6632218 AHD 62
Bellinger River Bellingen Bridge 205442 56 490336 | 6631224 AHD 63
Kalang River Urunga 205407 56 501233 | 6626813 AHD 64
Kalang River Upstream Newry | 205458 56 497966 | 6625223 AHD 65
Island
Kalang River Kooroowi 205440 56 482967 | 6629647 AD 66
Station Locality | Nambucca River 97.1 67
Map Region
Deep Creek Deep Creek 205485 56 500253 | 6613431 AHD 68
Nambucca Stuarts Island 205466 56 499519 | 6608564 AHD 69
River Downstream
Nambucca Macksuville 205416 56 492382 | 6602967 AHD 70
River
MHL2855 — 9
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RIvELES ey Station name S A Easting | Northing | Datum Pt ~ |Figure
system no zone capture%

Taylors Arm Utungun 205414 56 485800 | 6600344 AHD 71

Nambucca Bowraville 205425 56 486768 | 6608695 AHD 72

River Downstream

Warrell Creek Warrell Creek 205490 56 491986 | 6600076 AHD 73

Station Locality | Macleay River 98.5 74

Map Region

Boringalla Boringalla Creek 206450 56 496445 | 6586064 AHD 75

Creek

Macleay River South West 206456 56 501638 | 6582579 AHD 76
Rocks

Korogoro Creek | Hat Head 206465 56 505462 | 6563993 AHD 77

Saltwater Saltwater 206460 56 506119 | 6582610 AHD 78

Lagoon Lagoon

Macleay River Smithtown 206406 56 494960 | 6568643 AHD 79

Macleay River Kempsey 206402 56 485137 | 6561355 AHD 80

Macleay River Aldavilla 206459 56 479318 | 6561231 AHD 81
Downstream

Killick Creek Crescent Head 207452 56 497704 | 6549628 AHD 82

Station Locality | Hastings River 99.7 83

Map Region

Maria River Green Valley 207406 56 486416 | 6540068 AHD 84

Wilson River Telegraph Point 207415 56 481082 | 6534512 AHD 85

Port Macquarie | Port Macquarie 207420 56 491554 | 6523090 *

Hastings River Settlement Point 207418 56 490636 | 6525312 AHD 86

Hastings River Dennis Bridge 207444 56 482995 | 6525235 AHD 87
Downstream

Hastings River | Wauchope 207401 56 474995 | 6520192 AHD 88
Railway Bridge

Station Locality | Camden Haven 94.4 89

Map Region

Lake Cathie Lake Cathie 207441 56 486162 | 6509679 AHD 90

Camden Haven | North Haven 207423 56 483134 | 6499413 AHD 91

River

Stingray Creek | West Haven 207437 56 480664 | 6499768 AHD 92

Camden Haven | Laurieton 207425 56 480923 | 6497744 AHD 93

River

Camden Haven | Logans Crossing | 207428 56 470913 | 6502295 | LWRD 94

River

Queens Lake Lakewood 207475 56 477455 | 6500578 AHD 95

Watson Taylors | Watson Taylors 207480 56 475578 | 6491082 AHD 96

Lake Lake

Station Locality | Manning River 94.7 97

Map Region

Tasman Sea Crowdy Head 208471 56 476348 | 6477414 *
Boat Harbour

Manning River Harrington 208425 56 470255 | 6473391 AHD 98

Manning River Croki 208404 56 461589 | 6473115 AHD 99

Manning River Dumaresq Island | 208430 56 454329 | 6470475 AHD 100

Manning River Taree 208410 56 448687 | 6468633 AHD 101
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RIvELES ey Station name SICHC LA Easting | Northing | Datum Data ~ |Figure
system no zone capture%

Manning River | Wingham 208400 56 440559 | 6473212 AHD 102

Manning River Mount George 208440 56 419229 | 6472262 | LWRD 103

Dingo Creek Ashlea Bridge 208436 56 433875 | 6476673 AD 104
Downstream

Manning River Farquhar Inlet 208415 56 461745 | 6466021 AHD 105

Station Locality | Great Lakes 98.6 106

Map Region

Wallis Lake Forster 209402 56 453635 | 6440173 *

Entrance

Wallamba River | Tuncurry 209401D 56 450568 | 6442279 AHD 107
Downstream

Wallamba River | Nabiac 209404 56 436831 | 6446432 AHD 108

Wallis Lake Pacific Palms 209406 56 455401 | 6422551 AHD 109
Wharf

Smiths Lake Tarbuck Bay 209465 56 451548 | 6417906 | AHD 110

Myall River Bulahdelah 209460 56 425442 | 6413407 | AHD 111

Myall River Bombah Point 209475 56 434682 | 6403309 | AHD 112

Station Locality | Port 100.0 113

Map Stephens Region

Myall River Tea Gardens 209480 56 421723 | 6385111 AHD 114

Karuah River Karuah 209485 56 403411 | 6386503 | AHD 115

Karuah River Mallabula Point 209461 56 407770 | 6379228 AHD 116

Port Stephens Shoal Bay 209474 56 422749 | 6379489 *

Station Locality | Hunter River 99.8 117

Map Region

Hunter River Stockton Bridge 210456 56 386238 | 6360819 AHD 118

Hunter River Hexham Bridge 210448 56 376568 | 6368156 AHD 119

Williams River Raymond 210452 56 382357 | 6375355 AHD 120
Terrace

Williams River Seaham 210462 56 381105 | 6385316 | AHD 121

Hunter River Green Rocks 210432 56 377459 | 6378142 AHD 122

Hunter River Morpeth 210430 56 371590 | 6378484 | AHD 123

Hunter River McKimms 210455 56 368191 | 6378929 | AHD 124
Corner

Hunter River Belmore Bridge 210458 56 364492 | 6377780 AHD 125

Hunter River Bolwarra 210451 56 365591 | 6380224 | AHD 126
Downstream

Hunter River Oakhampton 210475 56 365866 | 6381600 | AHD 127
Railway Bridge

Station Locality | Paterson River 100.0 128

Map Region

Paterson River | Hinton Bridge 210410 56 373306 | 6379619 AHD 129

Paterson River | Dunmore 210409 56 369277 | 6383252 AHD 130

Paterson River | Paterson 210406 56 370303 | 6392399 AHD 131
Railway Bridge

Paterson River | Gostwyck 210402 56 369088 | 6396074 AHD 132
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RIvELES ey Station name S A Easting | Northing | Datum Pt ~ |Figure
system no zone capture%

Station Locality | Wallis Creek 99.1 133

Map Region

Wallis Creek Wallis Creek 210428 56 366420 | 6376950 AHD 134
Upstream

Wallis Creek Wallis Creek 210457 56 366440 | 6376997 AHD 135
Downstream

Wallis Creek Louth Park 210453 56 363251 | 6373693 | AHD 136

Station Locality | Lake Macquarie 98.4 137

Map Region

Lake Marmong Point 211460 56 370992 | 6350370 AHD 138

Macquarie

Cockle Creek Cockle Railway 211455 56 371189 | 6354213 AHD 139
Station

Cockle Creek Barnsley Vale 211450 56 369036 | 6354808 AHD 140

Lake Belmont 211461 56 374287 | 6343446 | AHD 141

Macquarie

Lake Swansea 211462 56 373155 | 6338270 | AHD 142

Macquarie Channel

Dora Creek Kalang Road 211475 56 358900 | 6338978 | AHD 143

Dora Creek Cooranbong 211470 56 355446 | 6339055 AHD 144

Stockton Creek | Morisset 211480 56 357710 | 6336566 AHD 145

Station Locality | Tuggerah 100.0 146

Map Lakes Region

Wallarah Creek | Wallarah Creek 211420 56 360913 | 6323587 AHD 147
Bridge

Tuggerah Lake | Toukley 211401 56 362599 | 6318531 AHD 148

Wyong River Wyong Weir 211417 56 351596 | 6316778 AHD 149
Upstream

Ourimbah Lees Bridge 211425 56 353684 | 6311538 | AHD 150

Creek

Tuggerah Lake | Long Jetty 211418 56 358757 | 6308079 AHD 151

Tumbi Umbi Tumbi Umbi 211419 56 355321 | 6307480 | AHD 152

Creek

Station Locality | Brisbane Water 100.0 153

Map Region

Narara Creek Manns Road 211435 56 345890 | 6302955 | AHD 154

Wamberal Wamberal 212450 56 355526 | 6300283 AHD 155

Lagoon Lagoon

Terrigal Lagoon | Terrigal Bridge 212455 56 355079 | 6298683 AHD 156

Avoca Lagoon Avoca Lagoon 212452 56 354079 | 6296162 AHD 157

Cockrone Lake | Cockrone Lake 212453 56 353841 | 6292959 AHD 158

Worthing Ave Erina 212436 56 350150 | 6299610 AHD 159

Creek

Erina Creek Punt Bridge 212433 56 347514 | 6298928 AHD 160

Brisbane Water | Ettalong 212423 56 346015 | 6290156 AHD 161

Brisbane Water | Koolewong 2 2124301 56 344273 | 6295029 AHD 162
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RIvELES ey Station name SICHC LA Easting | Northing | Datum Data ~ |Figure
system no zone capture%
Station Locality | Hawkesbury 98.0 163
Map River Region
Hawkesbury Patonga 212440 56 339822 | 6286295 *
River
Hawkesbury Spencer 212431 56 327772 | 6296497 AHD 164
River
Hawkesbury Gunderman 212429 56 319440 | 6298151 | AHD 165
River Caravan Park
Hawkesbury Wisemans Ferry 212460 56 312963 | 6304569 AHD 166
River
Hawkesbury Webbs Creek 212408 56 312331 | 6303939 AHD 167
River
Hawkesbury Colo Junction 212407 56 303223 | 6298183 AHD 168
River
Hawkesbury Sackville 212406 56 303203 | 6292012 | AHD 169
River
Hawkesbury Ebenezer 212427 56 304388 | 6286030 AHD 170
River
Hawkesbury Windsor 212426 56 297588 | 6279514 | AHD 171
River
Hawkesbury Freemans Reach | 212410 56 294009 | 6283328 AHD 172
River
Nepean River Castlereagh 212404 56 284495 | 6275964 AHD 173
Station Locality | Sydney North 99.3 174
Map Region
Narrabeen Ocean Street 213408D 56 342897 | 6269396 AHD 175
Lagoon Bridge
Narrabeen Narrabeen 213422 56 342174 | 6268454 | AHD 176
Lagoon Bridge
Dee Why Dee Why 213424 56 342725 | 6264718 | AHD 177
Lagoon
Curl Curl Curl Curl 213426 56 342098 | 6262458 | AHD 178
Lagoon
Manly Lagoon Riverview 213413 56 340504 | 6260456 AHD 179
Parade
Manly Lagoon Queenscliff 213414 56 340963 | 6260561 AHD 180
Bridge
Lane Cove Fullers Bridge 213476 56 329370 | 6259278 | AHD 181
River
Port Jackson Sydney 213470 56 338842 | 6255833 *
Station Locality | Parramatta River 100.0 182
Map and Cooks River
Region
Parramatta Silverwater 213435 56 319683 | 6255592 | AHD 183
River Bridge
Cooks River Canterbury Road | 213411 56 325944 | 6245849 AHD 184
Cooks River lllawarra Road 213420 56 328303 | 6244862 | AHD 185
Bridge
Cooks River Tempe Bridge 213415 56 329694 | 6244231 AHD 186
MHL2855 — 13

© Crown 2022

Classification: PUBLIC




RIvELES ey Station name SICHC LA Easting | Northing | Datum Data ~ |Figure
system no zone capture%
Station Locality | Georges River 98.8 187
Map Region
Georges River Picnic Point 213410D 56 315269 | 6237999 AHD 188
Downstream
Georges River Como Bridge 213425 56 321829 | 6236499 AHD 189
Georges River Milperra 213405 56 313222 | 6244042 AHD 190
Prospect Creek | Lansdowne 213402 56 312039 | 6248143 AHD 191
Bridge
Georges River Lansvale 213401 56 311150 | 6247099 AHD 192
Cabramatta Irelands Bridge 213407 56 309832 | 6246486 AHD 193
Creek
Georges River Scrivener Street 213404 56 309137 | 6244541 AHD 194
Georges River Liverpool Weir 213400 56 308514 | 6244022 AHD 195
Port Hacking Bundeena 214452 56 329394 | 6227133 *
Station Locality | Wollongong 98.7 196
Map Region
Hewitts Creek Hewitts Creek 214410 56 308179 | 6200428 AHD 197
Upstream
Hewitts Creek Hewitts Creek 214411 56 308179 | 6200428 AHD 198
Downstream
Hewitts Creek Hewitts Creek 214408 56 308991 | 6199982 AHD 199
Entrance
Cabbage Tree Balgownie Road 214409 56 305367 | 6192700 | AHD 200
Creek
Bellambi Lake Bellambi 214488 56 308722 | 6194180 | AHD 201
Towradgi Creek | Towradgi Creek 214477 56 307608 | 6193627 AHD 202
Upstream
Towradgi Creek | Towradgi Creek 214475 56 307608 | 6193627 AHD 203
Downstream
Cabbage Tree Cabbage Tree 214405 56 306275 | 6191832 AHD 204
Creek Creek Upstream
Cabbage Tree Cabbage Tree 214406 56 306275 | 6191832 205
Creek Creek AHD
Downstream
Fairy Creek Fairy Creek 214403 56 306351 | 6189967 AHD 206
Upstream
Fairy Creek Fairy Creek 214404 56 306351 | 6189967 AHD 207
Downstream
Byarong Creek | Byarong Creek 214420 56 303773 | 6186987 AHD 208
Byarong Creek | Koloona Avenue 214425 56 302909 | 6189424 | AHD 209
Upstream
Byarong Creek | Koloona Avenue 214426 56 302909 | 6189424 AHD 210
Downstream
American Blackmans 214430 56 301043 | 6185312 AHD 211
Creek Parade
Upstream
American Blackmans 214431 56 301043 | 6185312 AHD 212
Creek Parade
Downstream
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RIvELES ey Station name SICHC LA Easting | Northing | Datum Data ~ |Figure
system no zone capture%
Station Locality | Lake lllawarra 98.9 213
Map Region
Mullet Creek Mullet Creek 214400 56 298397 | 6182420 AHD 214
Lake lllawarra Koonawarra Bay 214440 56 300464 | 6179788 AHD 215
Lake lllawarra Cudgeree Bay 2 | 2144101 56 303859 | 6176981 AHD 216
Lake lllawarra Lake lllawarra 214417 56 304579 | 6176195 AHD 217
Entrance
Macquarie Princes Highway | 214402 56 296808 | 6174979 AHD 218
Rivulet
Little Lake Little Lake 214467 56 304250 | 6173571 AHD 219
Entrance
Station Locality | Kiama Region 99.9 220
Map
Minnamurra Minnamurra 214442 56 303031 | 6167146 AHD 221
River
Werri Lagoon Werri Lagoon 214445 56 301816 | 6155035 AHD 222
Crooked River Gerroa 215410 56 299419 | 6150158 AHD 223
Station Locality | Shoalhaven 99.1 224
Map River Region
Shoalhaven Shoalhaven 215470 56 293877 | 6140761 AHD 225
River Heads
Shoalhaven Hay Street 215415 56 292468 | 6140163 AHD 226
River
Shoalhaven Terara 215420 56 283258 | 6139535 AHD 227
River
Shoalhaven Nowra Bridge 215411 56 280834 | 6139287 AHD 228
River
Shoalhaven Grady’'s Caravan | 215430 56 268094 | 6138339 AHD 229
River Park
Crookhaven Crookhaven 215408 56 295288 | 6135156 *
River Heads
Crookhaven Greenwell Point 215417 56 293199 | 6134901 AHD 230
River
Wollumboola Wollumboola 215454 56 295853 | 6131507 AHD 231
Lake
Station Locality | Jervis Bay 99.1 232
Map Region
Currarong Currarong Creek 216405 56 301142 | 6122850 AHD 233
Creek
Jervis Bay Jervis Bay 216470 56 291092 | 6111027
St Georges Island Point 216415 56 280748 | 6113511 AHD 234
Basin
Sussex Inlet Sussex Inlet 216412 56 280903 | 6105512 AHD 235
Swan Lake Swan Lake 216425 56 277905 | 6102577 AHD 236
Station Locality | Ulladulla Region 98.5 237
Map
Lake Conjola Lake Conjola 216420D 56 272446 | 6094316 AHD 238
Downstream
Narrawallee Narrawallee 216430 56 269839 | 6090673 AHD 239
Inlet
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RIvELES ey Station name S A Easting | Northing | Datum Pt ~ |Figure
system no zone capture%
Tasman Sea Ulladulla Boat 216471 56 270710 | 6084368 *
Harbour
Burrill Lake Burrill Lake 216435 56 267949 | 6080931 AHD 240
Bridge
Lake Tabourie Lake Tabourie 216440 56 264310 | 6074957 AHD 241
Station Locality | Batemans Bay 100.0 242
Map Region
Durras Lake Durras Lake 216445 56 255304 | 6052185 AHD 243
Clyde River Nelligen 216453 56 241369 | 6050944 | AHD 244
Clyde River Princess Jetty 216410 56 244664 | 6045231 *
Station Locality | Moruya River 100.0 245
Map Region
Tomaga River George Bass 216455 56 245110 | 6031671 AHD 246
Drive
Moruya River Moruya Bridge 217410 56 236703 | 6022317 AHD 247
Moruya River Moruya Hospital 217402 56 235673 | 6022790 AHD 248
Station Locality | Coila and Tuross 100.0 249
Map Lakes
Coila Lake Coila Lake 218405 56 242279 | 6006865 AHD 250
Tuross River Tuross Head 218410 56 240898 | 6005120 AHD 251
Station Locality | Wagonga Inlet 96.2 252
Map and Wallaga
Lake
Wagonga Inlet Barlows Bay 218415 56 239464 | 5988955 AHD 253
Wallaga Lake Regatta Point 219405 56 236881 | 5971060 | AHD 254
Station Locality | Bermagui and 100.0 255
Map Bega River
Region
Bermagui Bermagui 219470 56 237453 | 5964777 *
Harbour
Bega River Bega River 219410 55 766022 | 5933969 AHD 256
Station Locality | Eden Region 93.2 257
Map
Back Lagoon Back Lagoon 219415 55 759851 | 5914073 AHD 258
Merimbula Merimbula Wharf | 220410 55 759296 | 5913048 AHD 259
Lake
Merimbula Merimbula Lake 220405 55 756507 | 5913260 | AHD 260
Lake
Pambula Lake Pambula Lake 220415 55 756744 | 5905022 AHD 261
Tasman Sea Eden Boat 220470 55 758557 | 5893267 *
Harbour
Lake Curalo Lake Curalo 220420 55 758414 | 5895364 AHD 262
Wonboyn Lake | Wonboyn Lake 220452 55 758839 | 5873472 AHD 263

* See Report MHL2856 NSW Ocean and River Entrance Tidal Levels and Air Pressure Annual Summary 2020-2021
" Data capture percentages do not include ocean tide stations

AHD Australian Height Datum

CTF Cease to Flow of control structure
AD Assumed Datum

LWRD Local Water Resources Datum
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Estuary water level readings are available in AHD with the exception of Logans Crossing
and Mount George, which are in the local water resources datum (LWRD); Kooroowi and
Ashlea Bridge Downstream, which are in an assumed datum (AD); and Woolgoolga which is
using Cease to Flow of control structure (CTF) as gauge zero. There are a number of
estuary level gauges that still maintain level data in the local port datum, which generally
equates to Indian Springs Low Water (ISLW). An indicative adjustment from the AHD level to
local datum is shown in Table 4. AHD levels were calculated circa 1990 for MHL by NSW
Public Works Survey, using the range ratio method and tidal harmonic analysis over varying
time periods. Please note that AHD levels are revised from time to time and improvements

to GPS surveying techniques may provide additional refinement.

Table 4 Summary of adjustment from AHD to local datum

_ _ Local Adjustment
River/estuary Station datum * AHD to
local datum

Cobaki Broadwater Cobaki TRHD +0.863
Terranora Inlet Dry Dock TRHD +0.875
Terranora Broadwater | Terranora TRHD +0.853
Tweed River Letitia 2A TRHD +0.886
Tweed River Barneys Point TRHD +0.883
Tweed River Tumbulgum TRHD +0.893
Tweed River North Murwillumbah TRHD +0.909
Tweed River Bray Park Weir TRHD +0.934
Tweed River Murwillumbah Bridge TRHD +0.909
Rous River Kynnumboon TRHD +0.926
Cudgen Lake Bogangar BRFMD +0.051
Cudgen Creek Kingscliff BRFMD +0.066
Marshalls Creek Orana Bridge BRFMD +0.024
Marshalls Creek Billinudgel BRFMD +0.019
Brunswick River Mullumbimby BRFMD +0.010
Richmond River Missingham Bridge RRVD +0.860
Richmond River Byrnes Point RRVD +0.857
Richmond River Wardell RRVD +0.824
Richmond River Woodburn RRVD +0.815
Evans River Evans River Fishing Co-op RRVD +0.809
Evans River Iron Gates RRVD +0.819
Tucombil Canal Tucombil Highway Bridge RRVD +0.815
Rocky Mouth Creek Rocky Mouth Creek RRVD +0.815
Richmond River Bungawalbin RRVD +0.809
Bungawalbin Creek Bungawalbin Creek RRVD +0.891
Richmond River Coraki RRVD +0.815
Wilsons River East Gundurimba RRVD +0.831
Leycester Creek Tuncester RRVD +0.855
Wilsons River Woodlawn College RRVD +0.826
Karuah River Mallabula Point PSHD +0.959
Wyong River Wyong Weir Upstream WC -0.930
Parramatta River Silverwater Bridge ZFD +0.925
Georges River Liverpool Weir wC -2.762

*TRHD - Tweed River Hydro Datum, BRFMD - Brunswick River Flood Mitigation Datum, RRVD - Richmond
River Valley Datum, PSHD - Port Stephens Hydro Datum, WC — Weir Crest Datum, ZFD — Zero Fort Denison
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