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CRYSTALLINE (SALT) BUILDUP IN WASTEWATER FLUSHING SYSTEMS
The following discussion on salt buildup on the pumps and pipes of some wastewater recycle systems was prepared by James C. Barker, Extension Specialist, North Carolina State University.  This information should be of interest to all NRCS personnel who assist in developing wastewater recycling systems using lagoon water.  Some problems with salt buildup have already occurred in Alabama; with more understanding of the problem, we may be able to reduce the number of problems occurring in the future.

"There has been widespread implementation of flush system technology for removal of wastes from swine confinement facilities for the reduction of pit gases and odors and for improvements in waste handling, in-house environment, animal performance, and herd health.  However, several producers have experienced with varying degrees of difficulty, a buildup of a grayish-white crystalline scale on the internal pumping and pipe surfaces where they have been recycling lagoon liquid.  This compound is predominantly magnesium ammonium phosphate sometimes referred to as struvite.  Deposits occur most frequently on temallic surfaces but also occur to some degree on plastics.  Among metal components, steel, cast iron, bronze, and brass appear to be about equally susceptible.


"Salt buildup is first detectable and often becomes most severe in the internal components of the pump gradually moving outward into the discharge pipes.  Deposition also occurs at pipe joints, elbows, valves or imperfections, probably because of the tendency for grit and manure solids to lodge at these points and provide a base from which the salt can grow.  Prediction of the occurrence of salt crystallization is very difficult since the exact causes and remedies for the deposition are not well defined.


"Research is currently underway to address this problem in greater detail.  Meanwhile, initial research and field trials have uncovered design, maintenance and management techniques which hopefully minimize the crystalline buildup to a level that the producer can live with.

1. Pumping and piping system - Avoid oversizing the pump to minimize high flow velocities through the supply pipes and excessive turbulence in the pump cavity caused by throttling or valving the discharge.  Ensure that the pump suction line is large enough to prevent pump cavitation.  (Rule of Thumb:  The suction pipe diameter should be one standard size larger than the discharge pipe.)  Also locate the pump as close to the high water level of the lagoon as possible to minimize the suction lift.  Replace fine mesh metal suction intake strainers with larger wire baskets or screens.  Use nonmetallic pipe and fittings.  Consult with pump experts to size the pipe diameters large enough to maintain flow velocities between 2-4 feet per second.  The minimum pipe diameter at any point throughout the system except at the immediate vicinity of the discharge point should be 1 ½ inches.  Sharp bends in the pipe such as elbows and tees should be minimized using instead flexible plastic pipe and long sweep elbows for direction changes.  Piping systems which are not in continuous use should be allowed to drain between pumping events.
2. Electrostatic charges - In some cases direct grounding of the pump housing to a ground rod discharges any static charges or stray voltage which are velieved to be contributing factors to salt deposition.  The metal ground rod should be driven 10-12 feet into the ground near the lagoon water edge.  Connections at the ground rod and pump should be checked periodically for corrosion.

3. Lagoon management - Primary lagoons should have adequate treatment capacities resulting from proper sizing.  A new lagoon should be charged at least half full of water prior to startup and the liquid level brought up to design levels as soon thereafter as possible.  Rainfall during normal years tends to dilute the lagoon liquid concentrations; however, extended periods of hot, dry water tend to increase nutrient and salt levels and increase the rate of salt build-up in recycling systems.  During these periods flushing with fresh water may be advisable or irrigate a portion of the lagoon contents and replace with fresh water.

4. Acid cleaning - Salts can be dissolved from internal pump and pipe surfaces and dilute acid treatments.  Several dosings of the system with subsequent flushing of acid and dissolved salt solutions will be needed for removal of heavy buildups.  A more thorough, but also more costly, treatment can be obtained by installing an acid recirculation loop.  Muriatic hydrochloric acid can be brought in paint stores or through chemical supply companies in 20% solutions.  PVC pipes can be treated with this undiluted 20% acid, but the solution must further be diluted one part acid to 12 parts water to prevent damage to metallic components.  A 1:10 dilution of concentrated glacial acetic acid will also dissolve the salts with less deleterious affects on the lagoon system.  

CAUTION;  MIXING OF ACIDS IS HAZARDOUS.  ALWAYS ADD THE CONCENTRATED ACID SLOWLY TO THE DILUTION WATER."


