2 July 2001
MBARI opens new test tank and building expansion

MOSS LANDING, California—MBARI has completed the construction of its new test tank and the expansion of its existing Building B. The 10-meter-deep (35 feet) tank is used for testing equipment, sensors, and underwater vehicles. The new building also provides 24,000 square feet of office and lab space.

MBARI continues to be on the cutting edge of technology with this construction project. Our structural and geotechnical engineers used several new construction technologies to implement the architectural design. Many of the products used to furnish the building were selected because they are "green" or have minimal impact on natural resources.

The original Building B, built in 1989, was constructed as a slab on grade and designed to "float" on the surface in the occurrence of an earthquake. The expansion, primarily because of the test tank being eight meters below grade, needed to be firmly anchored in the subsurface via soil-cement columns. These different design criteria dictated the first step of construction, which was to improve the performance of the existing building to match the new design. This requirement was met by a process called injection grouting. Holes were bored through the building foundation to a depth of 48 feet. Cementations grout was then injected at two-foot intervals at a pressure of 800 pounds per square inch to within eight feet of the surface. The holes in the existing foundation were capped with cement when the injection was completed. Two hundred fifty eight injection sites were installed to stabilize the building.

Building of the expansion began with the demolition of an existing structure on the site on February 14, 2000. The cleared site was improved using a new technique that created subterranean soil-cement columns around the test tank and in strategic building support locations. Using a special augur-injection bit that drilled holes to a depth of 52 feet and simultaneously injected cement slurry that mixed with the existing soil (mostly sand). This process created concrete columns without first excavating a hole and forming up a piling. Steel I-beams were inserted into each supporting column point and in half of the columns around the perimeter of the new test tank. The soil-cement columns around the test tank also provided a cofferdam that halted salt water intrusion allowing construction to proceed. The water table at MBARI is located only four feet below grade. Additional injection grout points were installed to provide support under the expansion site.

Following the installation of the soil-cement columns, the new test tank was excavated. The walls of the test tank were poured in stages, utilizing aluminum form structures and plywood. In an effort to conserve resources, the forms were re-used for concrete pours throughout the project. The test tank holds 375,000 gallons of water. The tank is 30 feet wide, 45 feet across, and 35 feet deep, and is illuminated internally by remote source fiber-optic light pipes. MBARI engineers and scientists have already begun to use the tank to test equipment and underwater vehicles.

The Building B expansion also includes offices, laboratories and staging areas providing the necessary space for MBARI to carry out its mission.
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Answers to some Test Tank Questions:

Where does the water come from?  It comes from an old ocean water intake for the Kaiser plant (location?) that is currently maintained by MLML. (MLML uses the same intake for their new marine mammal facility.)

How often is the tank's water exchanged with the ocean water? The turnover rate is very low. The only consistent source is when they backwash the system to clean it. Of course any losses (e.g., through evaporation) are made up with the fresh ocean water. If the tank were drained, the water would be replaced with fresh ocean water.

How often is the tank drained?  This isn't likely to happen very often, because it takes a long time. The tank is "in-ground" to some extent, and draining it requires pumping the water up a fair distance to reach the drains.  The required rise in water height is hard for the pumps to overcome.

In the first six months of tank operation, we often saw tiny shimmers on the surface of the water. What caused those, and why have they stopped?  The test tank water is purified by ozonating it -- passing ozone gas through the water. This process generates tiny bubbles (resulting from the vacuum used to draw the ozone into the process). In theory these bubbles can be eliminated, but in this system they flow with the water back into the tank. Ozone is typically used once or twice a week and only at night to minimize energy use and nuisance micro-bubbles.

What does the ozone do?  The ozone sanitizes the tank water by oxidizing organic materials. The process is automated and monitored using ORP probes. The Oxidation-Reduction Potential is the best way of determining sanitizer effectiveness.

Why does the in-tank lighting use fiber optics rather than bulbs under the water? Keeping the light bulbs out of the water makes it much easier to maintain them. The light sources for the fiber optic lines are on the walls above the test tank, where you can sometimes hear the fans used to keep them cool.

Can ocean animals live in the tank?  The tank was not designed to effectively sustain animals for an extended period of time.

Do you measure the tank water's chemistry, like for a swimming pool?  Ozone use can produce acidic conditions. Salinity is monitored due to the fact that make-up water is low and evaporation will change the weight necessary to ballast items placed in the Tank.

What temperature is the water in the tank? The Tank temperature is rather stable since it is inside of the building. It is usually in the high 60’s or low 70’s.

Why are the walls/floors curved?  (They aren't, it's an optical illusion)

What has been tested in the test tank?

  - vehicles

     = both MBARI ROVs (true?)

     = the MBARI AUVs

     = educational ROVs (LegoROVs)

     = external ROVs

     = other ROVs

  - deployment systems

     = BIN/RIN (benthic/remote instrument node, and its maintenance)

     = MVP (MOOS Vertical Profiler)

  - numerous instruments

     = sonar

     = CTDs

     = ?

  - animal tagging and tracking

     = jellyfish tracking

What does the big red button do on the wall by the exit door?  Pushing the button alerts Safety staff and the Tank Operator and lowers the tank level a few inches after shutting down the system. The light flashes when the Tank is in an alarm condition.

--- Other Facts I Know

The Test Tank is slightly smaller than the kelp tank at the aquarium.

When the pilots wish to test the ROV(s) in the Test Tank, they actually control it from the ship.  A cable runs from the dock, under the street, to Building B.  It can be strung through one of the pipes you see on the South wall, and connected to the ROV. One of the pilots remains in the tank area, communicating the pilots in the control room over an intercom.

The Test Tank was initially filled with regular water. This enabled the builders and operators to check for leaks and other problems.  This minimized the chance of highly corrosive sea water getting into areas it shouldn't (for example, coming in contact with the rebar in the walls).
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