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1.0
INTRODUCTION

SSEA is an environmental technology company based in Bainbridge Island, Washington that specializes in the application, testing, and implementation of innovative environmental technologies, including ultrasonic treatment.  Laboratory testing is conducted in SSEA’s 5,000 square foot laboratory as part of a phased evaluation to optimize unit operations and determine preliminary design parameters.    SSEA’s focuses on optimizing the use of ultrasonic technology as the primary method of treatment.  Other pre- and post treatment technologies will be incorporated into the treatment scheme as appropriate and may include chemical oxidation, post-filtration, and ion exchange technologies.

These technologies are covered by patents both issued and pending.  One of our patent applications describes and claims cost-effective processes and materials for decontaminating sludge and animal waste with remedial water in a closed and environmentally friendly system.  This technology emphasizes the use of electrochemical activated water, which is particularly useful in combination with the claimed methods and materials.

The primary objectives are as follows:

· to develop a treatment system that will provide a technically feasible and cost effective alternative to current waste management practices that utilize anaerobic or aerobic lagoon storage and treatment; 

· to produce a liquid waste stream that can be recycled (e.g., used as flushing water);

· to develop a treatment system that eliminates or substantially reduces odors and safety concerns associated with lagoon storage;

· to produce an end product that retains its nutrient characteristics while destroying pathogens and other constituents of concern in the waste;

· to produce a solid waste end product that is ultimately capable of meeting the Class A Exceptional Quality Waste criteria;

· to produce an easily handled pelletized end product, thereby allowing for potential year-round field application and accommodating potential sale as a commercial product.

The concepts and processes developed by SSEA and described herein are considered proprietary information. 
2.0
BACKGROUND

Effects to the environment from farming operations are a growing nationwide and international problem.  Even with the best management practices in place at large modern animal husbandry operations, the release of pathogens from fecal matter to the environment through groundwater contamination and surface runoff is a concern.  In addition to direct effects to the environment, current waste management methods pose health concerns and odor control issues.   

SSEA in March 2002 completed laboratory tests on swine manure wastewater utilizing a high powered ultrasonic unit.  The treatment process also included chemical oxidation, filtration, and ion exchange.  Odor was substantially reduced and pathogens including fecal streptococcus, E. coli, fecal coliform, total coliform, and enterococcus were reduced from concentrations exceeding 1600 MPN/100 ml to below the method detection limit of 2 MPN/100 ml.

Based on the promising results of the initial testing in March, further testing and optimization is currently being conducted for the Farm Bureau which is proving the technical and economic feasibility of the process. SSEA has created a EQ Class A waste biosolid from concentrated, untreated swine manure.

3.0
TECHNICAL UNDERSTANDING

Asian countries are seeking technically and cost effective technologies that can eliminate or minimize the concerns associated with current waste management methods utilizing manure storage facilities.  These concerns include i) odor issues  ii) health and safety concerns involving pathogens and noxious and toxic gases including ammonia and hydrogen sulfide, and iii) surface water and groundwater contamination issues.

There are several conventional methods of waste management employed at swine farms.   Various types of waste collection and transfer systems are employed (e.g. flushing gutters, etc.).  Flushing water and solids from these collection facilities are commonly transferred to an anaerobic or aerobic lagoon for decomposition and subsequent waste disposal.   The manure content in these lagoons typically ranges from 1 percent to 5 percent solids.  This allows the wastewater to be easily handled using conventional wastewater transfer pumps.  The wastewater is typically applied to farmland at agronomic rates for nutrient uptake.  Due to climatic conditions and other factors, the liquid waste can normally be applied only a short part of the year in various regions of the country.  As a result, lagoons with a large storage capacity are required.     

One of the goals is to produce a solid waste end product that can ultimately meet the Class A Exceptional Quality Waste criteria.  Although these criteria pertain to domestic waste and may not be applicable to manure, they are considered the treatment standard for purposes of this evaluation.  Exceptional Quality Biosolids are defined as follows:

Exceptional Quality Biosolids" means domestic wastewater treatment facility solids containing trace pollutant concentrations which are below federal alternative pollutant limits recognized under 40 CFR §503.13(b)(3) that have been treated by a Class A pathogen reduction process recognized under 40 CFR §503.32(a) and one of the vector attraction reduction procedures established under 40 CFR §503.33(b)(1) through (8). These solids are recognized as soil amendments that are acceptable for distribution and marketing to the public.   

4.0
TECHNICAL DESCRIPTION

Cost effective treatment technologies are needed to effectively address the large quantities of waste and concerns that exist with current waste management practices.  Promising technologies warranting further consideration are treatments involving ultrasonics, the application of electrochemical activated water and other advanced oxidation technologies.  Through advanced ultrasonics, super critical water is generated at ambient temperature and pressure.  This highly energized water behaves like an organic solvent and facilitates a chemical oxidation process that acts to dissolve or break down contaminants.  The energy is introduced to the water through high-frequency sound waves.  Physical and chemical changes occur to liquids exposed to these high frequency vibrations as a result of the physical phenomenon known as cavitation.   Through cavitation, microscopic gas bubbles form, expand, and implode thereby causing pathogen destruction by cell wall rupture.  (See Figure 1).  
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It is envisioned that a suitable treatment process could eliminate the need for large storage lagoons.  Rather, a low volume retention pit or tank serving as feed source to the treatment system could be utilized.  Treated water could be recycled for use as flushing water or other suitable purposes.  As is typical with many recycling processes, a bleed stream or occasional purging may be required to remove accumulated dissolved solids or other impurities in the waste stream that may affect reprocessing or its suitability for reuse.  This small volume of wastewater could be disposed of in a conventional manner such as land application.

The treatment process will use ultrasonic technology as the primary unit operation.  Additional pretreatment or post-treatment technologies using electrochemical activated water and other advanced oxidation technologies will be employed.  In addition to these treatments, an economical solids separation process will be required.  Reusable geotextile filter bags will be evaluated for this purpose.

An ion exchange medium is effective in the adsorption of ammonia and hydrogen sulfide.  It will act as a post​ treatment technology to minimize odor and the hazardous effects associated with these constituents.  The exchange medium also serves as a good soil amendment that increases soil water-holding capacity.  The spent exchange medium should be considered a beneficial waste that can be recycled for farmland use.

Pelletizing the treated manure may be technically and economically attractive and would allow for ease of packaging, distribution, sale, and application.  However, pelletizing the concentrated solid waste may not be economically feasible at individual farms.  A central pelletizing plant serving many facilities may prove to be an attractive option.  
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