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Scanning Sonar - Underwater Imaging and Bathymetry System 
Are you tired of not “seeing” the whole picture of your underwater infrastructure?  Reclamation’s TSC now has the 
capability to image underwater structures even under poor visibility and without having to completely shut down dam or 
powerplant releases.  These images are collected from shore or by boat and can be used to document facility condition or 
direct divers while underwater.  

The Technical Service Center now has a state-of-the-art 
Scanning Sonar System that can image underwater 
structures in clear or low visibility water and produce 
images and 3-dimensional (x,y,z) survey data with amazing 
detail. This technology is well suited for assisting divers 
with inspections, search and recovery, and monitoring 
underwater construction.  In addition, bathymetry 
applications include canal and embankment dam 
inspections, contour mapping, hydraulic structure 
inspections for damage or invasive mussel infestation, as-
built surveys, fish screen inspections, and scour hole 
mapping (shape and volume). 

 
 
What Is a Scanning Sonar? 
Sonar stands for SOund NAvigation and Ranging.  Active 
sonar systems send sound waves through the water and 
records the reflected sound waves.  An image is made 
using reflected acoustic signal strength to provide 
information about the reflectors.   
 
The TSC has a single-axis profiling sonar system which 
includes the Kongsberg MS1000 software and a 1071-
Series Sonar that is designed to produce the highest 
resolution scanning sonar images at a frequency of 675 
kHz.  The sonar transducer is equipped with a stepper 
motor which rotates the transducer at angles as small as 
0.225°.  The system operates in two modes: 1) sonar 

imaging and 2) profiling (point measurements).  The 
imaging mode uses a fan beam with 30° wide beam angle 
and the profiling mode uses a narrow, 1.7° wide conical 
beam.  The dual-transducer sonar allows for collection data 
using both modes from a single deployment. 
 
Acoustic Images 
Acoustic images are collected by submerging the 
instrument and rotating the acoustic fan beam over the area 
of interest.  Multiple set-ups are required to image large 
structures.  The instrument has an acoustic range of up to 
500 ft and can be used in any depth you can throw at it (it 
was designed for deep ocean applications). The image 
resolution depends on range and sampling configuration  
High resolution configurations can detect offsets greater 
than 1/10th of a foot and measure distances to within ±1 
inch.  Sample images are included with this brochure. 
 
Acoustic Profiling Surveys 
Similar to laser scanning, sonar surveys can be used to create a 
three dimensional model of an underwater structure.   With this 
data distances, areas, and volumes can be estimated.  This 
technology will allow Reclamation facility managers to “see” 
their structures before having to dive on them. All data collected 
below the waterline can be tied into the project datum using RTK 
GPS. 
 
Who Can Benefit? 
Any project manager that has underwater infrastructure which 
requires periodic inspections or surveys.  Furthermore, sonar is 
an efficient means for search and recovery operations when 
something is lost underwater. 
  
Where Have We Applied This Solution? 
The first project was completed in July 2011.  A survey was 
conducted for a new river outlet works intake structure at Cutter 
Dam in New Mexico.  The sonar was used to measure sediment 
accumulation and to confirm the existing intake structure was in 
good condition and that no debris had accumulated on the trash 
racks.  A sample report is available upon request. 
 
Contact Information 
Tracy B Vermeyen, P.E.,  
Hydraulic Investigations and Laboratory Services Group  
Phone: 303-445-2154, E-mail: tvermeyen@usbr.gov 


















