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Aquatic Animal Life Support Operators
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Preliminary Abstracts of Presentations

(Order as listed in the agenda)

MONDAY MAY 21
Minnesota Zoo Host Facility Spotlight

wes schmidt
Minnesota Zoo, 13000 Zoo Blvd., Apple Valley, MN  55124

· Minnesota Zoo history

· Location and site information

· Systems information

· Exhibits

· Exhibits tour

· Life support systems tour

· Holding and Laboratory facilities

· Upcoming exhibits
Defender Regenerative Media Filters
in Selected LSS Applications

bob hawken; matthew moriarty
Neptune Benson, LLC, 6 Jefferson Drive, Conventry, RI  02816

· Overview of Defender RMF technology and how it coincides with the Symposium theme of  “Blue Water – Green Systems”

· Case Study – Edmonton Valley Zoo – Pinniped Exhibit

· Exhibit photos

· Overview of system design/schematic

· Operations data

· How the Defender system works

· Features & Benefits

Introduction to LED

“Myths Busted & Opportunities Explored”

Lee Cush

Philips Lighting, 200 Franklin Square Dr., Somerset, NJ  08873
It seems that everyone is talking about LED these days.  It is not without good reason.  At its basis LED offers some tremendous advantages in various lighting applications versus existing lighting technologies in regards to maintenance and energy savings amongst other things.  However, with the constant advancements of LED technology it is nearly impossible to keep up.  On top of that there are new products and companies that seem to pop up every day.  With the proliferation of LED manufacturers and technology that has hit the market and some of the claims being made make it very hard to understand fact from fiction.  This presentation will go over some of the common misconceptions about LED as well as arm you with the knowledge to comfortably ask the right questions when evaluating your next project. 

O3: Take 2

Arnel bautista
Steinhart Aquarium, California Academy of Sciences

55 Music Concourse Drive, San Francisco, CA  94118, USA

Completed in 2008, Steinhart Aquarium, along with the California Academy of Sciences, has undergone a nearly $500 million retrofit of its facility at Golden Gate Park.  Included in this redesign are seven “iconic” aquarium exhibits ranging from 16,000 to 212,000 gallons.  The ozone system was designed as a central plant that distributed ozone to the exhibits.  After nearly 3 years of operation, the decision was made to install a smaller system that would be easier and safer to manage.  The new ozone system was designed to be "point-of-use” for each exhibit.  This presentation will summarize the steps that took place to coordinate this effort.

Ozone Retrofit at Atlantis Paradise Island

rob turnbull1; andy aiken2
1Ozone Water Systems, Inc., 5401 South 39th Street, Suite 1,
Phoenix, AZ  85040

2National Aquarium in Baltimore, 501 E. Pratt Street, Baltimore, MD  21202

Oxygen-fed ozone generators, while smaller in footprint, consume more energy than to air-fed generators; and can create gas imbalance problems. The authors will present cost-versus-payback scenarios to convert an oxygen-fed system to air-fed system; and discuss gas imbalance problems that can occur. Simplified operations and upkeep are also discussed.

TUESDAY MAY 22
A Day in My Life at Roger Williams Park Zoo

Ryan roberge

Roger Williams Park Zoo, 1000 Elmwood Avenue, Providence, RI  02907

· Roger Williams Park Zoo history

· Location and site information

· Major Exhibit Areas
· Systems information and challenges
· Life as the sole LSS Technician coupled with other tasks in Operations 
Solid Phase Denitrification, a Sustainable Technology for Reducing Nitrate and Phosphate Concentrations

Douglas Drennan; Erik Kopache; James Ebeling; 
Todd Guerdat

Aquaculture Systems Technologies, LLC, 108 Industrial Ave., 
New Orleans, LA  70121

Water reuse in many aquarium exhibits is limited by the accumulation of nitrate, which can be toxic to many marine species.  Nitrate removal by either denitrification or assimilation into biomass promises to drastically reduce costs associated with water exchanges and artificial sea salts.  Solid Phase Denitrification (SPD) is the use of a solid biopolymer as a carbon source to promote both traditional anaerobic denitrification and/or aerobic nitrate assimilation.  Conventional denitrification has been achieved under anaerobic conditions by adding a liquid carbon source, which requires sophisticated computer monitoring and control systems to prevent production of hydrogen sulfide.  Since 2002, AST has been actively researching SPD for use in aquatic systems, where dissolved nitrate is transformed to either gaseous (N2) form or a solid (biomass).  SPD utilizes a biologically synthesized media, Polyhydroxyalkanote (PHA), to serve as both a consumable carbon source and bacterial substrate.  Though PHA was originally conceived as a biobased and biodegradable resin alternative to petroleum based products for a wide variety of thermoforming applications, it has application to closed aquatic systems.  AST, working closely with Metabolix, has developed a high-purity PHA pellet for the aquatics industry.  In September 2011 AST introduced NP-Active Pearls to the home aquarium industry as a means for reducing nitrate and phosphate via the production of heterotrophic bacterial biomass.  In late 2011 we began testing a similar but larger pellet specifically for the public aquarium market.

At nitrate-nitrogen concentrations >50 mg/L AST was able to achieve denitrification rates up to 1.5 g NO3/LPHA/day.  As nitrate is a more energetically favorable metabolic source than sulfate, there is little risk of hydrogen sulfide production when operating above 50 mg/L NO3, although for added security ORP monitoring can be used as a failsafe.  Under low nitrate conditions (<50 mg/L N03-N), the PHA media can be fluidized switching the nitrate removal mechanism to assimilation with the added benefit of phosphate reduction.  This eliminates any risk of hydrogen sulfide production and has been demonstrated to reduce nitrate and phosphate concentrations below 1 mg/L.  AST plans to begin beta testing in commercial reactor configurations in early 2012 and present the preliminary results at the AALSO 2012 Symposium.

High Efficiency, User-Friendly Denitrification

andy aiken

National Aquarium in Baltimore, 501 E. Pratt Street, Baltimore, MD  21202

Long-term exposure to nitrate concentrations in excess of 200 mg/L are known to cause health problems in teleosts and elasmobranchs (a.k.a. Fishes, sharks and rays). Water changes continue to be the most common form of nitrate reduction in aquatic life support systems. Water changes however increase artificial seawater manufacturing costs and are counter-productive to Green initiatives embraced by most aquarium and zoo facilities. While advances in denitrification systems have been made in recent years, heterotrophic (methanol based) systems are typically found to be operationally problematic due to high levels of biogrowth/biofouling, while autotrophic systems are usually space inefficient due to relatively low removal rates. The National Aquarium employs a sulfur-based autotrophic denitrification system that has attained >95% reduction in nitrate (from 301 mg/L NO3 to below 15 mg/L NO3) in a 226,000 gallon elasmobranch/teleost exhibit. To-date, more than 200,000 gallons of artificial seawater and more than $20,000 in seawater manufacturing costs have been saved. In addition, well over 500 pounds of nitrate have been reduced to nitrogen gas instead of being dumped to natural waterways (via performing water changes). Removal rates exceed other sulfur-based systems by employing two independent control means: one for removal rate and one for feed rate. This characteristic also makes the system extremely space-efficient. Total footprint of the system is <3% of the overall LSS footprint. Operation of the system is user-friendly, low maintenance and can be described as “plug-and-play”. 
Metals in Aging Aquaria and Possible Strategies
for Their Extraction

Jeffrey J. Keaffaber1; Benjamin Killian1; Kent Semmen2
1University of Florida, Department of Chemistry, Gainesville, FL  32611

2Walt Disney World, 2016 North Avenue of the Stars, Lake Buena Vista,
 FL  32830

As facilities increase in age, it is important to acknowledge historic trends and markers.  When addressing metal concentrations in aquarium systems, understanding their sources and significance is central to establishing potential strategies for their removal.  Sources can range from impurities in make‐up salt formulations, feed stock accumulation, or specific management practices used in life support operations.  We routinely measure several first row transition metal concentrations in addition to lithium, lanthanum, and aluminum.  Levels of these metals vary, and many occur at low concentrations consistent with natural seawater.  Others bear watching, and development of a long‐range extraction plan is a proactive approach.  Denitrification, filtration, and disinfection processes play a role in this strategy.  Here a few a theories and ideas are proposed to add to this discussion.

Variable Frequency Drive Set-ups for Controls Automation

todd olmschenk
Mulcahy Company, 2700 Blue Water Road #100, Eagen, MN  55121

VFDs are a great technological addition to the HVAC marketplace, but, like anything in life, they can be misapplied with headache-creating consequences.  We’ll first overview what VFDs do well, then discuss some areas of “gotchas” that can be avoided with some planning and coordination.

· Energy savings

· How to choose the correct VFD enclosure for an application

· Installation criteria, to minimize electrical interference with other pieces of equipment

· Control system interface options

· Questions

Re-Engineering a Filter Backwash System

Donald B. Seymour

Adventure Aquarium, 1 Riverside Drive, Camden, NJ  08103 

Problem:

Life support systems for the Ocean Realm Exhibit were renovated in 2003; including the installation of new filters, fractionators, and a backwash reclaim system.  The problem was that the backwash was designed to use the system water to backwash the filters.  They had also installed a flow meter for the backwash that was not made to be used in dirty water so it never worked properly.

This backwashing also caused the level of the tank to move as much as seven to nine inches every time a backwash was needed.  The backwashes were inconsistent as the individual had to backwash the system according to the level of the system.  In transferring the water and cleaning it up there was a significant water loss.  When adding the water from the backwash back into the system the clarity of this water was not always at a level that it should be.

Research:

We were asked to see if we could engineer a solution to the problems so the level on the tank would not fluctuate and the backwashes were more consistent.

Looking at the system we found that the piping was there so we could use any of the three 35,000 gallon tanks in the system for a backwash.  We now had to do the math looking at the filters we need to see if all the filters were backwashed at almost the max flow rate, for the optimum amount of time, did we have enough tank space for the water.  We found we needed at least 27,000 gallons of tank space.

We had to see if the two backwash reclaim pumps were capable of delivering the backwash gallon per minutes needed to do the larger filters.  And could we do the piping to deliver the water to the filters.

We also had to install controls that would backwash the system at a consistency that each backwash would be the same each time.

Solution:

Install Variable frequency drives on the pumps so they could be controlled in parallel to deliver the water flow required.  Install a flow meter made to be used in less the clear water and that would give accurate and consistent readings.  

Pipe the pumps into the system to deliver the backwash water to the filters.  Using two of the 35,000 gallon tanks available we could backwash from one tank to the other then clean the water for the next backwash.  

We also programmed the BAS system to control the pumps at the flow rate set for the duration we needed this would give us the consistent backwashes we were looking for.

All work was done in house to save money.

Conclusion:

The system gave us the backwash consistency we were looking for by using the same water to backwash then cleaning up this water and reusing it for the next backwash.

In using this we no longer used the system water for backwashing so the level in the tank remained the same during all backwashes.

The backwashes were consistent each time as the gallons per minute and time of the backwash were controlled by the BMS system.

Water usage went down as we were no longer using system water for backwash.  Clarity in the system also improved.

WEDNESDAY MAY 23
What Happens at AALSO Stays at AALSO

Michael bajek
Golden Nugget Las Vegas, 129 Fremont Street, Las Vegas, NV  89101

The Golden Nugget is a luxury casino-hotel that was originally built in 1946, making it one of the oldest casinos in the city of Las Vegas.  It is the largest casino in the downtown area, sitting in the middle of Fremont Street Experience and contains over 2400 rooms and suites in four towers.  We have held the prestigious AAA's Four Diamond rating consecutively for 35 years from 1977 through today.  The hotel and casino has seen numerous upgrades and renovations throughout its history as it has changed hands.  Most recently it was purchased by Landry’s Restaurants, Inc. on September 27, 2005.  Immediately following was a $100 million dollar renovation which was completed in November of 2006.  The Golden Nugget was then expanded with a $70 million dollar phase II project which completed in December of 2007.  This phase included a 30 million dollar complex complete with a 200,000 gallon plus shark tank completely surrounded by a swimming pool and boasts a 3 story water slide through the middle.  It has been deemed one of the top ten pools in the world by Forbes Traveler.  The Golden Nugget then went through a phase III $150 million dollar project in which the hotel was expanded by 500 plus rooms and the Chart House Aquarium restaurant.  The doors were opened on November 20, 2009 and highlights a 75,000 gallon aquarium that sits up from behind the check in desk and is surrounding by bar and restaurant seating.  Interesting facts about the Golden Nugget include some of the following: the Golden Nugget lobby is home to the world’s largest gold nugget termed the hand of faith, in the video game Street Fighter II Bison’s stage is set in front of the Golden Nugget, and in 2010 the casino’s pool and aquarium were the feature stage for the hit television show CSI: Crime Scene Investigation.  This presentation will be a spotlight on AALSO 2013 as we highlight the city of Las Vegas, the Golden Nugget, and the 350,000 gallon+ host facility on property.
The Blue – Green Alliance
Mark fisher

Cincinnati Zoo & Botanical Garden, 3400 Vine Street, Cincinnati, OH  45220

How the Cincinnati Zoo & Botanical Garden went from an institution that didn’t have a recycling program to an organization that is doing it all on the sustainability front, and how water systems played a central role in the effort.

Two Oceans Aquarium’s Endeavour to Walk the Talk
Mike de main

Two Oceans Aquarium, PO Box 50603, Waterfront  8002,
Cape Town, South Africa
Due to the large numbers of pumps, chillers and buildings related equipment aquariums are notoriously heavy energy consumers.  In light of the fact that Two Oceans Aquarium has a strong educational arm and also a strong environmental ethic it would be misplaced of us to not practice what we are teaching the 50,000 kids that come through our classrooms annually.

Two Oceans has therefore undertaken a massive energy savings drive in which all areas of energy consumption have been audited and plans to reduce that consumption have been initialized.  Thus far a savings of 12% has been achieved on the total consumption and by AALSO 2012 it is planned to have reduce the overall consumption by a total of 25%.

The areas in which energy savings initiatives are being undertaken are: Heat recovery, Green materials, air conditioning efficiency, pump efficiency, Solar and Wind installations, resource conservation and a large drive on energy efficient lighting.

Total Building Energy Monitoring

john mitro
Delta Controls Headquarters, 17850 56th Avenue, Surrey, British Columbia, V3S 1C7  Canada
Energy consumption expense is a significant portion of operating budgets in all facilities.  The discussion will address identifying, monitoring, analyzing and optimizing high energy consuming devices and systems in large building facilities.  The intent is to create a thought process for systematic review and action to reduce overall energy expense throughout the facility.

Partnering with Your Local Utility Provider: 
How Operating Green Can Save You Green

PAUL THOMAS1; ALAN LACSON2; MARK RITCHIE3

1Six Flags Discovery Kingdom, 1001 Fairgrounds Drive, Vallejo CA  94589
2Pacific Gas and Electric Company
3Base Energy, Inc.

With the use of many utility provider’s rebate and incentive program,  zoological facilities have the opportunity to save energy cost, as well as receive discounted rates and billing credits all while being environmentally responsible.  Six Flags Discovery Kingdom in Vallejo, California, has partnered with Pacific Gas and Electric, the local energy provider, to determine and implement ways for reducing energy usage.  With services provided by Base Energy, Inc., an electrical engineering firm, a large user intergraded energy audit was completed to showcase areas within the park that are in need of improvement.  These areas are as simple as “low hanging fruit” that can be corrected operationally up to large capital investments to decrease energy consumption.  An energy reduction action plan has been established and over the course of one year has shown great progress in energy saving and ecological impact.

How to Measure Successful Energy/Resource
Conservation Projects

Doug Hargrave, LEED AP

Iconergy Ltd., 1905 Sherman St, Suite 1040, Denver, Colorado  80203

There are an increasing number of energy and resource conservation opportunities available to the life support community.  What, if any, impact do these efforts have?  How can you know when you reach your goals or when it makes sense to adjust goals, either up or down?  What metrics should you track and how much effort should you put into tracking them?  Drawing on actual life support projects, this session will provide a structure for setting goals, measuring results, and putting you on the path to successful energy/resource conservation projects and programs.
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