
RESERVOIRS
Case Study #1

Strategic Planning Made Easier with 
Hydrographic Surveying 

Revealing the depths of 
a reservoir with 

Hydrographic Survey



Delivering essential information for efficient 
reservoir management.

In a drought prone country like Australia, where millions of people rely on the country’s many 
reservoirs for a safe and dependable water supply - efficient, forward thinking and strategically 
planned reservoir management is crucial.

The risk involved in reservoir management can be mitigated with quick access to relevant and accurate 
data.

An up-to-date, comprehensive survey of an entire reservoir can provide an abundance of vital 
information that is used to make more intelligent and informed management decisions.  

A high detail reservoir survey will deliver:
• The current capacity of the reservoir
• A 3D model of the reservoir that will provide a better understanding of the reservoir bed surface
• An estimate of sediments within the reservoir
• Capacity tables and graphs to quickly identify how much water is available at any given level
• A 3D model of dam walls, outlet structures and the reservoir bed to identify sedimentation of

dam outlets

Integration of various surveying techniques provides you with full reservoir coverage granting 
otherwise unobtainable information about the reservoir both below and above water level.  The 
underwater section is captured with either a Multibeam Echo Sounder (MBES) or a Single Beam 
Echo Sounder (SBES).  The above water data is captured using Mobile Laser Scanning (MLS) from 
a vessel, RTK GNSS survey, drone photogrammetry or airborne LiDAR.  

A combination of these methodologies is often used to ensure full coverage for the survey model.

\



Maroondah Reservoir, Victoria
Background

Maroondah Reservoir, constructed on the Watts River near Healesville, supplies greater metropolitan 
Melbourne with potable water. 

Problem

Maroondah Reservoir includes a dam wall and an outlet tower.  Melbourne Water’s concerns 
focused primarily on sedimentation around the outlet tower and improving their knowledge in 
regards to the sediment volume and reservoir capacity.

Objective

• To capture a full survey model of the reservoir
beyond the full supply level

• To scan the outlet tower footings and dam wall
footings to observe sedimentation

• To generate a general idea of sedimentation across
the entire reservoir



Proposed Solution

A combination of Single Beam Echo Sounder (SBES) and Multibeam Echo Sounder (MBES) would 
be used to scan the bed of the reservoir as well as the underwater footings of the dam wall and 
outlet tower.  MBES would provide a 3D point cloud of the dam wall and outlet tower.  SBES dual 
frequency survey would be used to capture information on the sediments within the reservoir and 
acquire data in the shallow water areas.  MBES backscatter mapping would assist in identifying the 
areas of sedimentation across the reservoir.

Mobile Laser Scanning (MLS) mounted on the vessel would capture 3D point cloud data of the 
above water structures and reservoir banks.  RTK GNSS rover to capture surfaces that are out of the 
MLS range.  An existing airborne LiDAR data set would be merged with other data sets to complete 
the coverage.

Implementation 

1. Multibeam Echo Sounder (MBES) Survey
Captured by Total Hydrographic

2. Single Beam Echo Sounder (SBES) Survey
Captured by Total Hydrographic

3. Mobile Laser Scanning Perimeter Survey
Captured by Total Hydrographic

4. RTK GNSS Topographic Survey
Captured by Total Hydrographic

5. Airborne Lidar Survey
Supplied by Melbourne Water

Results

The combination of the above sensors enabled us to capture a highly detailed 3D model of the 
reservoir.  Additionally, a comprehensive 3D point cloud of the dam wall and outlet tower was 
also made 
available.  



This provided Melbourne Water with the following results that they could rely on:
• An accurate visual display of the reservoir’s available water capacity
• The ability to accurately identify the minimum supply level available after sedimentation
• A visual understanding of the reservoir bed that may not have been understood previously
• A visual and quantifiable understanding of where sedimentation has occurred within the reservoir

Outcome

By using MBES to rapidly scan underwater structures and their relation to the reservoir bed as 
well as MLS to quickly collect detailed topographic data of the exposed reservoir bank, we were 
able to generate a sophisticated and interactive model. This innovative merging of different 
advanced surveying capabilities allowed us to supply Melbourne Water with the results they needed 
to visually observe and explore their reservoir digitally.

Above water M
LS

Below water M
BES



Testimonial

“By utilising the technology Total Hydrographic has on offer we were able to visually review 
the underwater surface to a greater level to what we have been able to do previously.  

We were also able to utilise the surface models to gain a greater understanding of the condition 
of the reservoir to assist in efficient operation. “

Heath McMahon
Geospatial, Asset Data and Survey 
Services Team Leader, Melbourne Water

Want more?

To see a live Marine Mobile Laser Scanning Data Capture - check out our video!
https://youtu.be/ozrTj9_D7qs



Port & Harbour 
Dredging Survey

Scope of Project

A corner stone of Hydrographic Survey operations is to provide underwater survey 
solutions that can help Port and Harbour Authorities determine an appropriate dredging 
solution for their waterways. Dredging solutions often takes place because of 
sedimentation gradually encroaching in navigable waterways, and or when Port and 
Harbour authorities look to expanding their operations. 

We were bought onboard to provide a Harbour Authority along the Great Ocean Road, 
with a bathymetric survey of their berths and channel to highlight areas of shoaling that 
could cause future navigational issues for larger fishing and berthing vessels. With our in 
house store of equipment we were able to respond quickly to our client, and undertake a 
pre-dredge survey days after talking to the client. 

DREDGING SURVEYS
Case Study #2



Survey Requirements 

The specifications for the survey were to 
undertake a Singlebeam Echosounder 
(SBES) survey using a CEE-Echo SBES 
and dual frequency transducer (24/200 
kHz). The objectives of the survey 
were to obtain a high resolution 
bathymetry of the harbour, calculate the 
volume of material needed to meet the 
clients declared depth and provide the 
dredge contractors with an appropriately 
coloured matrix to aid in their dredging. 

Our team's pre dredge survey acted as 
the reference surface for which progress 
surveys would be analysed against, 
allowing for volume calculations of the 
dredging material that was removed 
throughout the campaign. 

What we encountered

Dredging works on a tight window of work, they don’t get paid for any material dredged 
beyond the limit set by the client. For us that meant regular progress surveys, working with the 
client on a rapid response time. Often when one progress survey was completed, we’d set the 
equipment and supplies ready for the next. We provided a day response time for when a 
survey was asked for. Our procedures were set so that surveying was achieved in the morning 
and processing could be completed in the afternoon. From the time of surveying to the time of 
delivery this was all achieved before 5pm, on most days at least. 

With the location of our survey site being along the Great Ocean Road we were not lucky 
enough to have a Geodetic Permanent Survey Mark near the Harbour. An easy decision for 
us to make was to set up a Temporary Benchmark on site allowing for us to save time. Our 
survey team undertook a Geodetic Control Validation Survey, to allow for the survey systems 
horizontal and vertical positioning to be validated against established control points. 

The results of this validation highlighted to our team that there was a vertical offset between 
our RTK GNSS and PSM’s of 12mm that we determined to be an AusGeoid Variation within the 
area. This was a crucial selection of analysis from the team as it allowed us to account for this 
Geoid offset and make sure that we are delivering correctly adjusted data to the client. With 
the dredgers working to a set declared depth anything dredged over this would have been time 
and money wasted. 



Survey Outcomes

In total our team performed 1 pre dredge survey, 5 progress surveys and 1 post dredge survey 
for our client down on the Great Ocean Road.

The main outcome of the survey is that we were able to meet the clients request in providing 
detailed bathymetry of the survey site and accurate volume calculations. The final tally on total 
volume removed from the pre dredge to post dredge in this 2020 campaign was 72400 cubic 
metres. Through this partnership vessels can confidently navigate through the Harbour.



Underwater Inspection 
Surveys

Background

Subsurface structures and assets such as bridge footings, dam walls and wharf piles are all 
examples of assets that require inspection to assess their condition.  This can be done either 
routinely or after a significant storm or impact event.

Problem

Often these structures are in waters that are difficult or hazardous waters for traditional 
monitoring methods such as diver inspections to be undertaken. This results in costly operations 
that require significant safety precautions and the right conditions to allow for diver inspections.

We were tasked to provide a 
scanning solution for a 
bridge situated in a busy, 
fast flowing metropolitan 
waterway. The environment 
was extremely turbid due to 
it being semi-tidal and 
recent heavy rains. 

The objective was to scan 
the faces of the 4 bridge 
footings to identify signs of 
deformation and damage. 
Limited information was 
available when the last 
inspection was undertaken.

INSPECTION SURVEYS
Case Study #3



Solution

Instead of traditional monitoring methods such as diver inspections, 
We proposed inspection using a Kongsberg MS1000 Mechanical 
Scanning Sonar. This system can produce high resolution sonar 
imagery and point cloud scans of assets to identify signs of damage, 
deformation and scouring.

Equipment

The survey took place using relative survey positioning in the areas with overhead obstructions 
such as underside of the bridge. The system was mounted to a commercially registered survey 
vessel that has been modified specifically to scan vertical subsurface structures. This vessel 
provides a safe and reliable platform to conduct inspections and can operate efficiently in 
turbid and fast flowing environments.



TOTAL HYDROGRAPHIC PTY LTD
info@totalhydrographic.com.au

www.totalhydrographic.com.au 
ACN: 604826708   ABN: 69604826708

Results

We were able to identify signs of deformation and damage such as cracks, exposed 
reinforcing bars (rebar) and structural undermining as seen in the images below.  Once 
identified we were able to quantify these observations through accurate measurements within 
our specialised hydrographic software.

This provided a roadmap for future scans to monitor changes over time and enabled the client to 
make the most informed decision about their asset. Because of the efficiency of the scanning 
system, client operations did not have to be impacted during survey and all personnel remained 
dry above the surface of the water.  The client was also able to see a picture of the bridge footing 
that they had never seen before.

If you would like any further information, please contact

Tim Williams  |  Principal Hydrographer
Certified Professional Hydrographic Surveyor - Level 2 (CPHS2)

Tel: 0467 055 005  Email: tim@totalhydrographic.com.au
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