ENGINEERING REPORT

LEVEL DETECTION IN WASTEWATER PUMP STATIONS
The float switch is the least expensive method of level detection in wastewater pump stations and systems. Other commonly used types of electronic level detection systems include bubblers, submersible transducers, ultra sonic systems; however, nearly all system designs have back-up float switches for use in the event of failure of these various types of equipment.
MERCURY FLOAT SWITCHES
The mercury float switch has been the standard for decades. There are millions currently in use across the world today. In 1999, however, many states began enacting legislation to reduce mercury in products in order to dramatically reduce the possibility of mercury released into the environment due to its toxicity and inability for the human body to breakdown. The primary purpose of these efforts, according to the Mercury Reduction & Legislation, have been to “make information readily available to the public about mercury-added products; reduce unnecessary uses of mercury-added products; reduce unnecessary uses of mercury-added products where environmentally preferable alternatives exist; and increase the proper collection and recycling of mercury-added products.” As of June 2015, there were 15 states participating in the Mercury Reduction & Education Legislation as members of the Mercury Education and Reduction Clearinghouse (IMERC). Other states will follow suit and legislation will likely become more stringent in the immediate future.
REPLACEMENT AND ALTERNATIVES

Until now, the only direct replacements for mercury float switches were mechanical float switches. Mechanical float switches have proven to be unreliable in nature and provide dangers of their own. Bending and flexing over time will cause fatigue of the metallic electrical cable, which in turn will cause inevitable failure, and often after less than 90,000 operations. This short life span provides much higher costs in both maintenance and labor over time. Additionally, the mechanical float has been associated with various safety issues. The most common location of float switches in a wastewater system is in the wastewater pumping stations, which according to NFPA® 820, are nearly all considered Class 1, Division 1. This class and division is the highest category of a hazardous, explosive area. These hazards are typically produced by decomposition of organic compounds that can produce methane gas and from spills or illegal dumping of flammable substances that make their way into the wastewater system.   These types of locations require special interface equipment, known as an intrinsically safe relay or barrier, where the electrical float switches connect to the control panel in order to limit the voltage and current that can be produced when an electrical float switch fails. When these intrinsically safe relays fail or if they are bypassed, then the system becomes unsafe and an explosion can occur. 
Recently, a new type of float entered the market as a solution to the issues seen with previous float switches. This new optical float, known as the Opti-Float® Level Detector, uses fiber optics instead of electricity and is both mercury and lead free. It is built for durability and has been tested for over 15 million operations. The Opti-Float® uses advanced, very flexible, plastic fiber optic cable to transmit a beam of light from a light source in a remote transceiver to the float where the beam makes and breaks depending on the tilt of the float. The transceiver then detects the presence or absence of light and operates a relay in the transceiver, which in turn can then operate other devices. Since the float does not have any electrical parts or wires, it cannot under any condition produce arcs or sparks and cannot cause an explosion, therefor making it inherently safe. For the first time, floats can be used without the admission of electricity into an explosive area.
SUMMARY:

1. Mercury floats are being legislated out of existence.

2. Mechanical floats are unreliable, have a short lifespan and can be dangerous
3. Both mercury and mechanical float switches require intrinsically safe relays inside of the control panel for them to be used in hazardous areas such as wastewater pump stations.

4. Opti-Float® level switches are an environmentally friendly product made with all recyclable components and are RoHS compliant.

5. Opti-Float® level switches have been tested, without failure, to over 15 million operations, which is as many as 100 times that of many electrical float switches.

6. Retro-kits are available for easy conversion of electrical float systems to optical systems.

NFPA® 820 Standard for Fire Protection in Wastewater Treatment and Collection Facilities is available from NFPA, 1 Batterymarch Park, Ouincy, MA 02169-7471.

NFPA® is a registered trademark of National Fire Protection Association – an International Codes and Standards Organization.

RoHS represents the European Union “Restriction of Hazardous Substance Directive” which took effect 

July 1, 2006.

Opti-Float® and Optical Float® are registered trademarks of Cox Research and Technology, Inc. Baton Rouge, La.-  www.optifloat.com
The Opti-Float® level detector has both US and foreign patent protection.

Information on IMERC can be obtained at www.newmoa.org/prevention/mercury/imerc.cfm 
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