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ES.1 CATEGORY: Biosolids

ES.2 TITLE: Strategic County-wide Biosolids Master Plan

ES.3 Major Features & Characteristics

ES.3.1  Summary of Preferred Alternatives

Based on the preliminary screening evaluation, three top-ranked product manufacturing processes were selected for further development and analysis.  These include aerated static pile (ASP) composting, direct rotary drum drying, and in-vessel composting. ASP composting was evaluated using two scenarios: (1) composting in a fully enclosed facility with odor control; (2) composting at an open-air facility with odor control provided for composting process air only.  The in-vessel composting and direct rotary drum drying alternatives were evaluated with complete enclosures and odor control.

The open-air windrow composting operation currently being utilized by some of the agencies (the Engel & Gray composting facility in Santa Maria) is included in the comparison of the alternatives since it is an existing and operating facility.  Construction of a new windrow composting facility is also included for comparison to the top three alternatives.

ES.3.2  Composting

Composting is the controlled aerobic degradation or decomposition of organic waste materials for the production of a commercially valuable end product. It is usually categorized as recycling and/or beneficial reuse of waste materials. The finished product is highly stable. Composting is an approved technology for processing biosolids from wastewater treatment plants to produce material with greatly reduced pathogen levels. 

Although nuisance odors and air emissions are regulated in the County, at the present time there are no specific regulations requiring containment and treatment of odors and other emissions from composting facilities in Santa Barbara County.  However, odors and other emissions are likely to be a major consideration when evaluating potential environmental impacts of a composting operation.  In addition, regulations requiring odor/emissions control could be enacted in the future like those already established by the South Coast Air Quality Management District (SCAQMD), which regulates air quality in Los Angeles, Orange, Riverside, and San Bernardino counties.  Therefore, the open-air composting alternatives (unenclosed ASP and windrow composting) have an element of risk that is not reflected in the cost evaluation.

ES.3.3  Direct Rotary Drum Drying

Direct rotary drum drying is a form of heat drying that can be used to produce a product consisting of dry biosolids pellets. Hot air is blown into the drum where it directly contacts the biosolids, causing water in the biosolids to evaporate. Rotary drum drying provides a number of advantages including a small footprint, a versatile product and reliable performance.  A significant advantage of direct drying is the reduction in truck traffic resulting from the volume reduction that occurs during drying and elimination of the need for amendments.

The costs of operating a drying facility can be decreased if it is located at an existing landfill or wastewater treatment plant that has biogas or waste heat (from co-generation facilities) available as an energy source to assist with the drying process.

Although agricultural and horticultural markets for dry pelletized or granular biosolids are not well developed on the West Coast of the United States, heat dried pellets have been successfully marketed for many years in the on the East Coast and in the Midwest.  In addition, there is potential to use pellets for alternative markets, including energy recovery through thermal oxidation or fertilizer applications through addition of nutrients.

ES.4 TARGETED MATERIAL: Biosolids

ES.5 APPLICATION TO GUIDING PRINCIPLES

ES.5.1  LOCAL CONTROL

If the processing facility is located in Santa Barbara County and the biosolids product (compost or heat-dried pellets) are used within the County, the selected alternatives will have a high degree of local control.  It is recommended that a siting study and a market study be conducted to confirm the viability of an in-County facility with in-County users.  Based on experience of other similar facilities across the United States, sustainable markets for high-quality biosolids products can be established.
ES.5.2  REGIONAL SERVICES

Any of the preferred alternatives can be designed and constructed to process all biosolids produced in the County.  Dewatered biosolids cake would be hauled in trucks to the processing site.  Ideally, the processing facility would be located such that hauling distances would be minimized.

ES.5.3  WASTE DIVERSION

Both of the recommended product manufacturing technologies involve beneficial reuse of biosolids.  Biosolids currently disposed of in landfills can be diverted to the processing facilities.  In addition, composting can include both biosolids and green waste produced in the County, thereby diverting an additional waste stream for beneficial reuse.

ES.5.4  ECONOMIC EFFICIENCIES

It is estimated that the unenclosed facilities (unenclosed ASP and windrow composting) will have a unit costs ranging from $39 to $43 per wet ton of biosolids processed. For enclosed composting (enclosed ASP or in-vessel) the cost would be in the range of $56 to $62 per wet ton. The heat drying cost would range from $51 to $58 per wet ton, depending on the availability of biogas or waste heat from co-generation facilities. These costs are based on an average biosolids solids content of 18-percent. The current biosolids processing cost for Engel and Gray is in the range of $36 to $40 per wet ton.

ES.5.5  RELIABILITY

Each of the three preferred biosolids processing and management alternatives presented above appears to be viable and sustainable.  Each of the alternatives meets the Guiding Principles of the MJSWTG and could be used to manage biosolids produced in Santa Barbara County for the foreseeable future. 

ES.5.6  FLEXIBILITY

Compost

Compost is a valuable product that can be used in horticulture, agriculture, erosion control, and land reclamation. Composting facilities are expandable. The facility can be master planned for processing ultimate biosolids production with the initial phase constructed to meet the immediate demands. Green waste is a suitable source of amendments for biosolids composting. Composting process is flexible and can be utilized for processing other organic waste streams. 

Direct Rotary Drum Drying

Although agricultural and horticultural markets for dry pelletized or granular biosolids are not well developed on the West Coast of the United States, heat dried pellets have been successfully marketed for many years in the on the East Coast and in the Midwest.  In addition, there is potential to use pellets for alternative markets, including energy recovery through thermal oxidation or fertilizer applications through addition of nutrients.

Expansion of the rotary drum drying facility in small increments is not economical. The facility can be sized to meet ultimate demands and increased production can be achieved by increasing hours of operation. The drying facility can utilize biogas from an existing landfill or wastewater treatment plant or waste heat from co-generation facilities. 

ES.6 ADDITIONAL COMMENTS 

Advantages and disadvantages of each of the alternatives are listed in Tables ES-1 through ES-4.

	table es-1

	Advantages and Disadvantages of ASP Composting

	Advantages


	Disadvantages



	Low space requirement, which increase material handling efficiency due to shorter travel time.
	Requires more initial capital investment than low-technology alternatives such as windrow composting.

	More cost effective compared to windrow composting if an enclosure is needed over the windrows.
	Moisture addition may be needed to maintain a proper composting environment.

	Few moving parts and minimal equipment are required, which reduces O&M costs and increases reliability.
	Material handling using front-end loaders presents a potential safety issue.

	Odor containment is feasible if an enclosure is provided. If an enclosure is not provided, odor control is still feasible using negative aeration for composting process.
	Greater product hauling is required compared to heat drying.

	Green waste can be used as amendment.
	

	


	table es-2

	Advantages and Disadvantages of In-vessel Composting

	Advantages


	Disadvantages



	More cost effective compared to windrow composting if an enclosure is needed over the windrows.
	Requires more initial capital investment than low-technology alternatives such as windrow composting

	Process controllability is high because process is enclosed, making temperature, aeration and moisture control easier
	Moisture addition may be needed to maintain a proper composting environment.

	Odor containment is feasible if an enclosure is provided. 
	Material handling using front-end loaders presents a potential safety issue.

	Green waste can be used as amendment..
	Greater product hauling is required compared to heat drying.

	
	System requires use of maintenance-intensive composting equipment 

	
	

	


	table es-3

	Advantages and Disadvantages of Open-air Windrow Composting

	Advantages
	Disadvantages

	Low capital costs
	Large land area is required

	Relatively simple technology to operate and maintain
	System uses shorter compost pile heights than ASP composting, which increases the facility’s size.

	Green waste can be used as amendment.
	Enclosing a windrow composting facility is usually not feasible due to the large area used.

	
	Use of front-end loaders for material handling presents a potential safety issue

	
	Greater product hauling traffic is required compared to direct drying 

	
	Outdoor composting operations are impacted by weather, including rainfall, temperature and humidity, which cannot be controlled

	
	Strong odors and dust can be emitted, especially during turning

	
	Process control is more difficult because aeration and temperature cannot be controlled continuously

	


	table es-4

	Advantages and Disadvantages of Direct Rotary Drum Drying

	Advantages
	Disadvantages

	Lowest land-space requirement of all alternatives considered 
	May require use of natural gas or other fuel source if biogas is not available

	Can be automated to reduce material handling using front-end loaders, which may reduce labor costs and safety issues
	The process is more mechanically complex than composting

	Odor potential is low since facility is entirely enclosed and only a small air volume from the process requires scrubbing
	Expansion of the facility in small increments is not economical. Increased production can be achieved by increasing hours of operation.

	Greatly reduced volume of final product and elimination of the need for amendments reduces hauling traffic
	Market for pellets not as well established as market for compost 

	Can beneficially use biogas from landfills and digesters if available
	Product may be odorous when re-wetted

	Product can be used in a variety of applications, including horticulture, agriculture, and energy production
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