
The Colorado River flows through the

state of Arizona before entering Mexico

but it’s not the mighty river you may

envisage. At this border region, Yuma

Arizona, the water flow is very low due

to irrigation takeoff. At Yuma the river is

recharged—in other words, groundwater

is pumped back into the river to

increase the flow.

The banks of the river around Yuma and

the adjacent Imperial Dam area are

silting up and, together with the weed

growth, restrict the flow of the water as

well as access to the waterways. 

The controlling authority, Bureau of

Reclamation (BOR) Yuma, decided to

carry out dredging over a two and a half

mile section of the Colorado River and

one mile section around the Imperial

Dam. Prior to the dredging of both

sections, a hydrographic survey was

carried out to determine the riverbed

contours so that the dredging planning

could be started. The actual dredging of

the river section started in December

1998 and took a few months to

complete using a scrub cutter and a

dredge operated by the BOR. The

dredging of the Imperial Dam section is

to be contracted out to a dredging

contractor in September 1999. As the

dredging progresses the hydrographic

surveys are to be repeated to confirm

the area had been dredged

satisfactorily.

The client had to acquire a full

hydrographic survey capability and the

criteria was that it had to be easy to

mobilize onto a survey boat as well as

accurate and reliable. The same

equipment was also to be used on the

dredger. The Trimble system was

selected based around its Real-Time

Kinematic (RTK) GPS as it was

centimetre-accurate in all three

dimensions. An Odom Hydrotrac single

frequency echosounder was used in

conjunction with HYDROpro™ software.

The team installed this gear onto the

boat on a daily basis.

Brent O’Meagher from Trimble,

California, conducted training with the

BOR in December 1998. This involved

four days in the office and on the water

teaching the BOR staff how to use the

GPS-based system, especially the

HYDROpro software. As the BOR were

going to use the set of gear on two

sites, Brent also made sure they were

familiar with the setup and quality

control procedures such as base station
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setup and echosounder calibration. Due

to the flexibility and configurability of the

HYDROpro software, it was able to meet

the needs of the BOR survey and

dredge requirements as it came ‘off-the-

shelf’. This is one of the reasons that

Trimble equipment was chosen—the

one package was able to be used for

the pre-dredge surveying, then for

dredge positioning, and finally for post-

dredge surveying. This allows the

various operations to seamlessly share

data files.

The Windows-based HYDROpro software

acquires the position data and merges

it with the echosounder depth data. By

using RTK GPS and HYDROpro software

the surveyor is able to collect all the

position and depth data and determine

the current water level. Since the water

level of the waterway changes during

the day the surveyor used HYDROpro

and the RTK GPS to track and correct

depth data for this change. This method

saves them having to purchase a water

level gauge and correcting the depth

data at a later stage. Since the survey

boat had a shallow draft it could survey

close to the banks. In the office, the

depth data is ‘cleaned’ and contour

plots are produced.

After the initial survey and planning

phase, and prior to dredging, a scrub

cutter is used to remove the weeds

along the banks. The cutter is mounted

on a tracked pontoon. For the river

section an Ellicott dredge was used for

actual dredging of the banks and

shallow spots.

The aim of the dredging is to increase

the river depth and width to make a

more uniform cross-section, thereby

increasing the river flow. Trimble also

supplied a dredge head depth indicator

which is used to determine the depth

and position of the dredge cutter head.

It is accurate to two centimeters. 

The flow of the river is such that no

hard bank protection is being installed.

The dredged material is not polluted. 

For more information on the systems

used here please visit

http://www.trimble.com/marine
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The equipment used on this project includes:

• HYDROpro software

• Real-Time Kinematic GPS (MS750)

• Dredge Head Depth Unit

• Single frequency Odom Hydrotrac echo sounder


