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Image courtesy of Bentley Systems

Jenn.Faust
Sticky Note
Remove this credit - not needed since it is from Bentley, and it interferes with the logo anyway.

Jenn.Faust
Sticky Note
Check the placement of this nav bar - it seems to shift throughout the book.



1

D
am

 M
on

ito
ri

ng
 M

od
er

ni
za

tio
n

D
am

 M
on

it
or

in
g 

M
od

er
ni

za
ti

on
A growing number of dams are approaching their design service life. This leaves dam safety engineers trying to mitigate the risks with safety, aging 
infrastructure, labor shortages, rising maintenance costs, and climate change.

A modern approach to dam monitoring and maintenance practices can help dam owners and operators with digital twin technology. By efficiently 
consolidating engineering and operational data in a single view, it is visible to all parties in real time, enabling organizations to make timely and risk-
informed decisions and to be alerted with early warning systems for dam and levee protection.

AGING DAM INFRASTRUCTURE POSES SIGNIFICANT RISK 

There are over 91,000 dams in the United States, with an average age 
of 57 years. And, over the last 20 years, the number of high-hazard-
potential dams has more than doubled as development steadily 
encroaches on once-rural dams and reservoirs. 

By 2030, seven out of ten dams in the United States will be over 50 years 
old. This means that the majority of dams will not have been built to 
current standards, let alone incorporate newer standards that improve 
their resilience and reduce the risk to downstream areas.

Dam failures not only put the public at risk, they can also cost our 
economy billions of dollars in damages. Failure includes more than the 
dam’s damage but can negatively impact many other infrastructure 
systems, such as roads, bridges, and water systems.

Dams Worldwide are Approachin g 
the End of Their Design Service Life

*Large dams: a category largely defined by structures taller than 15 meters, or 49 feet.
Source: https://www.icold-cigb.org/GB/world_register/general_synthesis.asp

58,000+
 Large dams* 

worldwide 

60 years
Average age of 
large dams 

Most of 
humanity 
will live downstream
of large dams built
in the 20th century
by 2050

A growing number of dams are subject to increasing hazard creep as climate change alters 
weather patterns.
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DATA CHALLENGES

Government agencies, the largest segment of dam owners and operators, struggle to modernize their dam operations.  While there are 
many reasons for this struggle, data presents one of the biggest obstacles. With modern technology comes newer data types and models.  
Legacy systems are often not equipped to handle modern data, preventing dam operators from leveraging advancements that would 
improve their monitoring and management of dam infrastructure.

Limited or No Support for Data Types: 

Older systems may only support specific types of data or have restrictions on the variety of 
data they can process, including newer types of data.

Siloed Data: 

Legacy systems often store data in silos, making it difficult to access and integrate information 
from different sources. This fragmentation limits the ability to get a comprehensive view of the 
dam’s health.

Complex Data:

Analyzing large datasets manually can be challenging, limiting the depth of analysis and 
inhibiting timely and accurate decision-making.

Dam operators face numerous issues 
to effectively manage their monitoring 
programs.

• Not enough data

• Siloed data

• Complex data

Manual data management 
and analysis does not help.

2
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MANUAL DATA MANAGEMENT AND ANALYSIS

Manual data management and analysis do not help. Legacy systems used for dam monitoring often involve manual data management and analysis 
processes. In fact, 79% of dam owners use Excel as their primary data management tool.  

Manual processes present several challenges. The number one pain point for dam owners is maintaining data and the inability to visualize real-
time insights. The second biggest pain point is human error, which causes inaccuracies in data collection or transcription and can compromise the 
reliability of the data used to monitor dam heath.

TECHNOLOGY CAN HELP, 
BUT WHERE TO START?
Dam owners will be moving from monitoring processes that are human-
dependent, intermittent assessments to automated, ongoing surveillance 
of the dam’s health and performance. 

THERE’S A NEW APPROACH…
74% of dam owners have identified the need to use 
technology to solve those challenges, but do not know 
where to start.

Source: Bentley Systems Annual Condition Monitoring Report 2023 (500-company, industrywide survey) 
 

79%
of dam owners use Excel

as their primary data 
management tool

59%
 

  
 

 

55%
 

of dam owners said
error-prone data

is the No. 2
pain point

of dam owners said
maintaining data and

inability to visualize
is the No. 1
pain point
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MAKE THE MOVE TO MODERN DAM MONITORING

Dam owners face critical challenges with existing manual processes. The inability to visualize real-time 
insights and inaccuracies caused by human error presents major risks. However, you can enhance your entire 
dam safety and operations through digital twin technology. 

Bentley’s Dam Monitoring Solution leverages digital twins to consolidate engineering and operational data 
into a unified view. This process provides timely insights to stakeholders and reliable data used to monitor 
dam heath.

INTRODUCING THE BENTLEY DAM MONITORING SOLUTION

Bentley’s Dam Monitoring Solution implements cloud-based infrastructure that provides a centralized data 
hub. Dam Owners can visualize and analyze engineering and operational data. Visual real-time monitoring 
improves the understanding of underlying causal factors and risk drivers.

iTwin CAPTURE provides an immersive and intuitive visualization of the dam. Capture in a photorealistic and 
geo-referenced 3D reality mesh to serve as context for automated condition monitoring, inspection, and 
identification of defects or condition change and facilitate any re-design processes.

iTwin IoT provides actionable insights incorporating all sources of dam surveillance to identify early signs 
of changing behaviors that pose a risk to structural performance and integrity. Alerts and reporting support 
collaboration and emergency action plans.

iTwin Experience enhances engagement and collaboration for improved decision-making. Make fast 
and informed decisions to improve response time to adverse events in hard-to-reach areas. Dam safety 
monitoring is essential to maintaining safety and reducing risk in your dam portfolio.

Together, these products provide a connected, scalable digital twin environment purpose-built for dam safety 
and risk mitigation.

4

HOW?

THE ANSWER
Move from manual to 
automated and 
continuous  
condition monitoring.

Bentley’s Dam Monitoring 
Solution utilizes digital twins to 
consolidate engineering and 
operational data in operational 
data in a single view and in-
form and inform stakeholders 
in a timely manner.

Jenn.Faust
Sticky Note
We'll need an (R) behind the first instance of "iTwin" in the book (I think this is it)
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THE BENEFITS

Bentley’s Dam Monitoring Solution provides four major benefits:

• Risk Mitigation: Identifying issues early for proactive safety measures.

• Improved Data Quality: Reliable data for better insights into dam conditions.

• Faster Decision-Making: Real-time analytics for faster, accurate responses.

• Streamlined Collaboration: Centralized platform for effective sharing and coordination
among stakeholders.

 
 Risk mitigation 

and improved 
safety

Improved 
data quality and 

insights

 Faster and 
more accurate 

decisions

 
 

Improved 
collaboration and 

information sharing

Image courtesy of Yuba Water Agency
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HOW YUBA WATER AGENCY AUTOMATES DAM MONITORING

Yuba Water Agency

Using Bentley’s iTwin Applications for Situational Intelligence Significantly Improves Risk Assessment

Owned and operated by Yuba Water Agency, the New Bullards 
Bar Dam was constructed in 1970 as part of the Yuba River 
Development project, which was aimed at reducing flood risk, 
generating clean hydropower, and ensuring a reliable water 
supply for county residents and the environment. Committed 
to dam safety and efficient, reliable infrastructure operations, 
Yuba Water sought to modernize the dam monitoring system by 
collecting continuous, real-time operational data. This is especially 
critical when dealing with inclement weather and seismic events. 

Situated in the Yuba County foothills along the edge 
of Tahoe National Forest on the North Yuba River, New 

Bullards Bar Dam is a 645-foot-tall concrete arch dam. It 
is the second-tallest dam in California and the fifth-tallest 

in the United States. 

Image courtesy of Yuba Water Agency
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Yuba Water implemented a digital automated survey and monitoring system to better 
understand the entire performance of New bullards Bar Dam, ensuring safe, reliable operations.
esy of Yuba Water Agency
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ADDRESSING SITE, SURVEY, SECURITY, AND SAFETY RISKS

The dam’s previous monitoring system posed safety hazards, requiring time-consuming, costly, and hazardous manual data collection that spanned 
only a portion of the dam.  

Implementing the new monitoring system involved performing drone surveys and installing automated survey equipment for detecting 3D deflection, 
as well as monitoring any propagation or deformation of the dam structure. 

The project team experienced several challenges, including securing permitting and approvals for drilling and installing devices directly to the dam, 
as well as the engineering and construction activities necessary to build a dedicated enclosure for survey equipment at a location with visibility of the 
entire downstream dam face. Compounding these issues was the steep terrain around the dam, accessible only via a narrow, restricted road. 

To reduce personnel safety risks, Yuba Water wanted to implement a more cost-efficient, safe, and comprehensive automated monitoring system, 
eliminating manual surveys.

LEVERAGING iTWIN CAPTURE AND iTWIN IoT TO 
AUTOMATE DAM MONITORING

Yuba Water implemented a digital automated survey and monitoring system to 
better understand the performance of New Bullards Bar Dam and ensure safe, reliable 
operations.

Yuba Water worked with iTwin Ventures portfolio company, Niricson, to capture and 
process a 3D reality mesh, then leveraged iTwin IoT to collect, monitor, and visualize the 
dam data and its components in the digital twin. The project provides a cloud-based 
platform to visually track the stability of the structure and effectively communicate with 
the team to address any potential damages.

7
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DIGITAL TWIN OPTIMIZES DAM OPERATIONS

The original legacy system took approximately one week to get a data point from a target. It was 
$5,000 for each manually collected data event. 

The new cloud-based system can collect a data point from over 80 prisms twice a day and make it 
immediately accessible to authorized users. It has saved hours every week and improved workflows 
and productivity, all while eliminating risky on-site visits. 

Using iTwin IoT, the dam can be monitored more closely and quickly during heavy rainfall and seismic 
events and protecting the surrounding environment. 

“For Yuba Water Agency, there is nothing more important than public safety. 
Investing in a real-time, automated monitoring solution at New Bullards Bar 
Dam with iTwin technology significantly improves our monitoring capabilities 
and is a testament to our continued commitment to public safety and 
infrastructure resilience.”

— Tim Truong, Chief Dam Safety Engineer, Yuba Water Agency

FIND OUT MORE AT BENTLEY.COM

Make Risk-informed Decisions

Contact us to learn how you can leverage digital twins in your dam safety program.

LEARN HOW

Image courtesy of Yuba Water Agency
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Jenn.Faust
Sticky Note
We'll need our standard legal footer on this as follows:

© 2023 Bentley Systems, Incorporated. Bentley, the Bentley logo, iTwin, iTwin Capture, iTwin IoT, and iTwin Experience are either registered or unregistered trademarks or service marks of Bentley Systems, Incorporated or one of its direct or indirect wholly owned subsidiaries. Other brands and product names are trademarks of their respective owners.




For more information, contact Carahsoft or our reseller partners:

Bentley@carahsoft.com | 844-722-8436

Thank you for accessing this Bentley eBook! Carahsoft is the Master Government Aggregator® for Bentley solutions and 
works with resellers, systems integrators and consultants, and our sales and marketing teams to provide industry leading IT 
products, services and training through contracts, including GSA, NASA SWEP V, NCPA, and other contract vehicles.

To learn how to take the next step toward acquiring Bentley’s solutions, please check out the following resources and 
information:

For additional resources:

carah.io/BentleyResources

For upcoming events:

carah.io/BentleyEvents

For additional Bentley solutions:

carah.io/BentleySolutions

To purchase, check out the contract

vehicles available for procurement:

carah.io/BentleyContracts

To set up a meeting: 

Bentley@carahsoft.com or 844-722-8436

For additional GIS solutions:

carah.io/Geospatial

www.carah.io/BentleyContracts
www.carah.io/BentleyResources
www.carah.io/BentleySolutions
www.carah.io/BentleyEvents
www.carah.io/Geospatial
mailto:bentley@carahsoft.com
mailto:bentley@carahsoft.com
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