ATTACHMENT 14
Examples of Demonstration Projects Funded by the IAW R&D Program
(List includes both electricity and natural gas projects)

1. INDUSTRIAL ENERGY EFFICIENCY PROJECTS
PIR-09-001

INDUSTRIAL ENERGY EFFICIENCY, WATER AND WASTEWATER
Development of Sustainable Infrared Dry Peeling Technology for Tomatoes

Currently, chemical peeling with sodium hydroxide or potassium hydroxide is the standard method for peeling tomatoes as well as canned fruits such as peaches, pears, and apricots. The waste chemicals are normally neutralized and then discharged as wastewater. The high salinity of the wastewater from the peeling process has become a critical issue to the future of tomato and related processes. The management of wastewater and salts in food processing plants is very costly, ranging from $258 to over $8,000 per ton of total dissolved solids. Due to cost and environmental regulations, some tomato processors use steam peeling to reduce chemical contamination of water. Steam peeling produces undesirable products, such as deteriorated appearance, loss in firmness and lowered product yields. Steam peeling is also more energy intensive. Although various alternatives have been studied, no commercially feasible peeling methods have been developed and used.

This project used Infrared heating (IR) technology. IR dry peeling has the benefits of reducing energy consumption and producing less wastewater while preserving product quality. IR dry-peeling reduces the tomato peeling loss significantly and results in better firmness of the product with similar heating time compared to chemical peeling. The reduced peeling loss and improved product quality mean that more valuable and premium products can be produced. Because no salts were used in the peeling, the skins did not contain added salts and can be easily utilized as value-added food products.
PIR-09-003

INDUSTRIAL ENERGY EFFICIENCY
Advanced Energy Delivery for Food Processing: Direct Steam Generation in Parabolic Trough Solar Collectors

This project demonstrated on a pilot scale the ability of Direct Steam Generation (DSG) technology to deliver saturated steam under normal, everyday solar conditions. The goal was to correlate experimental data with theoretical work that will deliver the information needed to scale up from pilot plant to a full scale industrial operation. Researchers used and demonstrated the direct steam generation (DSG) technology in the receiver tube of a line focus parabolic trough collector, first in a single row, and then to simulate operations in multiple rows. From these experiments the goal was to derive the necessary data to scale up the pilot plant to a full scale solar field.  Long-term, the outcome of this project is the creation of a new generation of technology that will compete with conventional steam generation in the supply of thermal energy to the California food processing industry.

The commercialization of DSG technology will generate substantial economic activity and reduce energy use and costs while improving environmental quality in terms of reduced air emissions and greenhouse gas production. This project quantifies these benefits, demonstrating that solar thermal technologies could be an important element in meeting California's aggressive environmental goals. 

PIR-09-004

INDUSTRIAL ENERGY EFFICIENCY, WATER AND WASTEWATER
Integrated Waste Heat and Water Recovery DOME for Food Processing Applications

California's $50 billion food processing industry is an important, diverse, and dynamic sector of California's economy. This industry is the third largest industrial energy user in the state, consuming an estimated 590 million therms of natural gas, 3,700 million kWh of electricity, and 36,000 million gallons of water. Over the past decades urbanization, regulations, higher costs for water, global competition, and limitations on effluents have motivated the food processing industry to search for ways to reduce energy and water use. Being a large consumer of water and energy the food processing industry naturally generates large amounts of waste heat and wastewater that significantly reduces the energy efficiency of the operations and increases its cost. The commercial market offers limited technologies to the food processing industry for waste heat and wastewater recovery.
This project developed and demonstrated the cost-effective and efficient DOME technology. This technology is based on a concept of integrated waste heat and wastewater recovery, utilization and/or reuse in an optimal combination of processes governed by Laws of Nature using well-established off-the-shelf hardware components. 
The DOME technology consists of a dome-shaped distillation vessel that uses waste heat to evaporate waste water from the associated process. The vessel is designed so that the clean condensed water created by the vessel is drawn down by gravity and creates a slight vacuum in the vessel space behind it.  This lowers the boiling point of the wastewater in the DOME device and improves the efficiency of the distillation process.    

PIR-09-005

INDUSTRIAL ENERGY EFFICIENCY
Demonstration of New Efficient Infrared Drying and Blanching Technologies for Fruits and Vegetables

This research developed and demonstrated an Infrared (IR) dry-blanching and drying system that can be used to produce high quality fruits or vegetables. The commercial scale IR heating system will continuously process fruits and vegetables, increase energy efficiency, and reduce water usage, and alleviate economic and environmental pressures on the fruit and vegetable processing industry. The sequential infrared and freeze drying method can be used to replace the traditional freeze drying method with more than 40% energy saving. The simultaneous infrared dry-blanching and dehydration method eliminates the water or steam usage in traditional blanching and combines the two-steps of blanching and dehydration into one, which makes the required processing simpler and more energy efficient.
PIR-09-008

INDUSTRIAL ENERGY EFFICIENCY
Solar Assisted Gas Hot Water Heating for Food Processing Industry

This project developed and demonstrated a solar-assisted gas hot water heating system for small food processors. The system combines a low maintenance closed loop solar water heat with high efficiency heat exchanger and supplemental tank-less gas fired water heater. Such a system has the potential for energy cost savings of 40%. This project provides an environmentally sound, safe, reliable, and affordable energy product while satisfying the unique California requirement of smog mitigation through NOx reduction. Solar-assisted systems (added to natural gas fired equipment) decreases natural gas demand during the summer when the wineries demand for hot water is the highest. This results in a corresponding decrease in greenhouse-gas emissions proportional to the decrease in natural-gas usage.

Smaller wineries utilize conventional storage tanks that are less than 199 gallons. At 200 gallons the storage tank must be an approved pressure vessel thus adding significantly to the initial cost. If the solar-assisted gas hot water heating system were adopted by the estimated 40% of the California wineries which utilize small tanks, the potential natural gas savings is projected at 16% or 3.7 million therms out of 23 million therms used annually. The corresponding carbon dioxide production would be reduced by 44 million lbs/yr. This project will result in lower energy costs through the more efficient use of natural gas, increase the State's competitive position in global markets, and improve environmental quality.

PIR-10-018

INDUSTRIAL ENERGY EFFICIENCY, DEMAND RESPONSE

Advanced Software for Demand and Energy Reduction in California Pipelines

Fluid pipelines operating in California transport gasoline, fuel oil, jet fuel, crude, other hydrocarbons, and water, all vital to the wellbeing of California's economy.  These pipelines are also significant users of energy, in the form of electricity and natural gas used to run the pumps necessary for pipeline operation. In addition to significant baseline energy consumption, additional energy usage is often required by pipelines to respond to pipeline schedule requirements.

This project demonstrated the energy savings possible with use of pump optimization software and use of drag reducing agents.  Existing pump optimization software was retooled to provide an integrated software solution to determine:

· Optimal pump selection (electric or natural gas engine-driven) and sequence for specific fluid

· Optimal DRA concentration profile based on fluid transported

· Identify or forecast scheduled periods of high pipeline flow and energy use to optimize the schedule to reduce those periods while maintaining throughput requirements. 

This technology has the potential California-wide energy savings of 23 GWhr /year, coupled with a conservatively estimated 50 MW in demand reductions, and 5 thousand therms/year gas use reduction.  For this project, Pacific Gas and Electric will provided the measurement and verification of all energy savings for this project.

PIR-10-046

INDUSTRIAL ENERGY EFFICIENCY (On-site anaerobic digestion)

Fiscalini Farms Renewable Energy Research Project

This project analyzed the efficiency and regulatory compliance of a European designed renewable energy system for power generation using alternative fuels as feedstock in a dairy anaerobic digestion power generation system in the San Joaquin Valley. 
This project identified and determined the cost and environmentally effective co-digestate available to increase biogas production and improve biogas quality. In conclusion, the offsite organic substrates provided the proper constituents to optimize biogas production while having a minimal impact to the quality of the effluent and exhaust emissions.

PIR-11-008

INDUSTRIAL ENERGY EFFICIENCY 

Demonstration of Advanced Biomass Combined Heat and Power Systems in the Agricultural Processing Sector

West Biofuels LLC, located in Woodland, has developed a thermal reforming process which breaks down biomass into its molecular components through a chemical reaction brought on by heat, oxygen and steam under low pressure. This combined heat and power conversion system utilizes indirect heating of biomass to produce high quality gases such as hydrogen, methane, carbon monoxide and carbon dioxide that are suitable for use in power production and for synthesizing into liquid fuels.  

This demonstration project will determine if currently under-utilized almond biomass feedstock, including shells and wood from pruning and tree removal, is practical for gasification.  Also studied will be emission control systems that comply with California Air Resources Board and Regional Air District standards and the potential for using the ash byproduct as a suitable fertilizer. 

PIR-11-021

INDUSTRIAL ENERGY EFFICIENCY 

Demonstration of full scale Biomass Blending and Densification System (BBADS) 

Through development efforts supported by the U.S. DOE and Altex, the biomass blending and densification system (BBADS) has been developed and tested at pilot scale at UC Davis and has shown to create biomass logs with a density of 30 to 60 lb/cf, depending on materials and equipment settings. Therefore, BBADS can achieve the ideal transport density of 35 lb/cf. 

This project is developing and demonstrating a full scale BBADS which has a processing capacity of 15,000 tons/year. The energy efficiency for the densification system will be determined using a third-party energy measurement and verification organization, to show that BBADS can reduce electric power and costs by 50% over existing densification methods, such as cubing and double-compressed baling.

PIR-11-026

INDUSTRIAL ENERGY EFFICIENCY (On-site anaerobic digestion)

Municipal Digester Repowering Demonstration Project

This project is demonstrating the installation of an anaerobic digester retrofit package that through a process called “recuperative thickening” increases the percentage of solids in the digester by 2 to 3 times. Other areas to be studied include the mixing and heating necessary to increase production of biogas. Biogas is rich in methane, and when cleaned, can be used as fuel and converted into electricity or pipeline quality renewable natural gas.  

PIR-11-029
INDUSTRIAL ENERGY EFFICIENCY 

Demonstration of Waste Heat Recovery for Power Generation

This project demonstrates an innovative industrial waste heat-to-electricity generation technology. The emerging technology effectively recovers waste heat in industrial exhaust gases above 800°F and converts it into power. The Exhaust Waste Heat to Electricity technology consists of a Heat Recovery Water Heater (HRWH) that recovers the heat in the exhaust gases to heat water, a hot water driven Organic Rankine Cycle Engine (ORCE) generating electricity and a proprietary pressure-balanced exhaust gas intake design.

There are many installations of exhaust heat recovery units in industry, primarily cogeneration heat recovery, and these systems have much history operating over this range of temperatures. However, at the proposed scale, which represents a significant industrial furnace population, 1) the proposed ORCE has not been demonstrated in California, 2) the combined HRWH – ORCE system has not been demonstrated in the United States, and 3) effective heat recovery has not been demonstrated for furnaces that exhaust directly in the building (stack-less) or that have strict work zone pressure requirements. Additional issues being addressed include furnace downtime for retrofit, heat exchanger fouling, and corrosion. A significant opportunity exists to recover additional heat from process heaters, even from those already equipped with heat recovery systems.

PIR-11-030

INDUSTRIAL ENERGY EFFICIENCY 

Solar Power, Gasification and Anaerobic Digestion of Raw Glycerin and Agriculture Waste, to Produce Combined Heat and Power for Biorefineries

This project involves the use of solar cogeneration, gasification and anaerobic digestion to provide combined heat and power to a biodiesel production facility, and will utilize sunlight, castor meal, oil extraction solids, and raw glycerin and wash water. This is the first time such an integrated system has been demonstrated and evaluated. It has the potential to provide the process energy needs for biodiesel production and substantially more heat and power as part of a distributed energy network. This will reduce the demand on California utilities for natural gas and electricity, and will facilitate the production of ultralow carbon intensity biodiesel to help meet California’s greenhouse gas objectives. 

PIR-11-031

INDUSTRIAL ENERGY EFFICIENCY 

Economic Benefits of Firm Concentrated PV Energy for the Grid

This project is demonstrating a Concentrated Photovoltaic Solar System Ultracapacitor interface which will combine photovoltaic and energy storage technologies to mitigate the energy voids characteristic of renewable energy sources. This technology can be applied directly to wind and solar applications and may have considerable impact in reducing requirements for regulatory generation and increased grid stability.
PIR-13-010
INDUSTRIAL ENERGY EFFICIENCY
Demonstration and Commercial Implementation of Energy Efficiency Drying for Walnuts

The California walnut industry consists of about 5000 growers, 63 processors and represents 99 percent of the U.S. walnut production. This industry is vital to California's economy and depends on affordable, reliable, and sustainable energy supplies. The walnut drying process, the most energy intensive step, is a large consumer of natural gas and electricity. Walnut drying requires on average 12 therms of natural gas or 13 gallons of propane and 24 kWh of electricity per ton of dried nuts and inefficient operations may even use twice as much. Processors have been seeking new technologies that improve the efficiency of the drying process and reduce the energy use and costs.

This research will demonstrate a unique drying system using infrared technology for drying walnuts at pilot and commercial scale. 

PIR-14-001
INDUSTRIAL ENERGY EFFICIENCY
High Efficiency Indirect-Fired Rotary Dryer with Advanced Heat Pump for Bulk Foods Processing

Gas Technology Institute is demonstrating the performance benefits of an innovative gas-fired system integrated with an advanced heat pump for efficient and environmentally friendly indirect drying of bulk food products such as legumes, rice, and grains. 

The proposed demonstration serves two of the Energy Commission's identified targeted technology areas for industrial food processing: drying/dehydration as well as heat and water recovery. The approach could also be applied for drying or thermal processing bulk solids from other industrial and commercial applications such as chemical granules, biomass pellets, and pharmaceutical products. The proposed technology has the potential of providing energy efficient heating, waste heat, and water recovery/reuse at low operating cost and with low environmental impact.

PIR-13-007
INDUSTRIAL ENERGY EFFICIENCY
Commercial Demonstration of Innovative, Energy Efficient Infrared Processing of Healthy Fruit and Vegetable Snacks 
The most common method of producing fruit and vegetable snacks uses freeze-drying. However, the application of freeze-drying in the food industry is limited because it is an energy intensive technology and requires a large capital investment. Hot air drying is another widely used drying method but it is energy intensive due to prolonged drying times and when it is used alone it cannot produce crisp snacks with a desirable flavor, color and texture. The current blanching method causes high nutrient loss and generates significant wastewater. 

This project will demonstrate the use of sequential infrared dry-blanching/dehydration and hot air-drying technology as a replacement for the current blanching and freeze-drying methods to produce crisp vegetable and fruit based snacks with up to 40% energy savings. The principle of infrared energy generation from catalytic infrared emitters is through chemical reaction by using catalysts, without any combustion. Since the principle is a catalytic chemical reaction, the emitters do not generate any NOx or greenhouse gases, or wastewater, helping the state to reduce environmental pollution and conserve water resources.

PIR-13-011
INDUSTRIAL ENERGY EFFICIENCY
Demonstration of Industrial System with Real-Time Response to Fuel Stock Variability
Biogas is produced by anaerobic digestion or fermentation of organic wastes commonly found at industrial, agricultural, and water treatment plants, including plant and vegetable wastes, animal manure, and wastewater effluent. Renewable biogas can be used to offset natural gas consumption, decreasing fossil fuel dependence and greenhouse gas emissions caused by the direct release of methane into the atmosphere.

In order for smaller facilities to obtain a reasonable return-on-investment, biogas-fueled power and heat systems must be operating as much as possible. While the availability of biogas feedstock quantity is not a primary issue, biogas from various sources has different properties depending on the digester influent, bacterial health, and operational practices of the generator. Burning biogas of variable and inconsistent energy and moisture contents requires dedicated and specialized combustion equipment. These are the primary barriers to deploying stand-alone biogas power and heat systems in most commercial and small industrial sites. This demonstration will address these barriers by providing a cost-effective technology that can utilize any available biogas while using natural gas as a supplement to meet thermal or power demand. 

The combustion equipment used in the demonstration will have the capability to sense the type of fuel being delivered to the burner and the control system will respond to the changing fuel stock without sacrificing performance, efficiency, and emissions. Commercially available real-time fuel switching systems will expand the renewable biogas market, accelerating the replacement of natural gas with biogas in California. 

2. WATER AND WASTEWATER PROJECTS
PIR-10-008

WATER AND WASTEWATER

The Use of Novel Nanoscale Materials for Sludge Dewatering: A Field Demonstration

Wastewater treatment consumes about 2000 million kilowatt hours per year in California. Approximately 40% of this energy use is for sludge treatment and disposal. One reason sludge treatment is energy intensive is the large amounts of energy required to remove water after aeration. Water removal lowers the volume, reducing hauling and disposal costs. Facilities ship the sludge hundreds of miles by truck for disposal, which significantly increases the carbon footprint of wastewater treatment in addition to the energy used to dewater the sludge. 
The goal of this project was to improve energy efficiency and reduce the carbon footprint of sludge dewatering/disposal during wastewater treatment. This is being achieved using innovative nanoscale additives during polymer-aided dewatering. A field demonstration study was performed at Los Angeles County Sanitation District, Joint Water Pollution Control Plant in Carson. 

PIR-10-011

WATER AND WASTEWATER

CASCADE Clean Energy System for Water and Wastewater

This project demonstrated the "Computer-Assisted Strain Construction & Development Engineering" (CASCADE) Clean Energy System technology at the Dublin San Ramon Service District wastewater treatment facility in Dublin, CA. The patented CASCADE technology discovers the predictive relations between genomic fingerprints of an organism and its metabolic capabilities and then uses those relations to look for the best organisms to use in a particular application.

The project demonstrated that the CASCADE Methane Bioreactor and 1000-gallon digester at Dublin San Ramon Service District wastewater treatment facility can improve existing digester efficiency by 30% or more.
PIR-10-012

WATER AND WASTEWATER

Advanced Water Treatment Technologies for Onsite Water Reuse

This project evaluated and tested alternative disinfection technologies to chemical treatment at a celery processing plant owned by Duda Farms in Oxnard, CA. These technologies will include ozonated water, ultraviolet light, and advanced oxidation treatment. These technologies will not create the microbial precipitates generated from chemical treatment thereby saving energy used to chill water and conserve fresh water supplies. The number of reuse days for the wash water could be increased from one to two or three, which would be a reduction in water use by 50 to 66.7%. This will correlate to a 50 to 66.7% energy savings for chilling water. For the Duda Farm this will result in a reduction of 3.75 to 5.0 million gallons per year, and over 50,000 kilowatt hours per year. There will also be downstream benefits by reducing loading to wastewater treatment facilities or landfills. This project tested these technologies against chemical disinfection by evaluating energy and water consumption and demand, wastewater generated and operating costs. For this project, Southern California Edison provided the measurement and verification of on-site energy savings.
PIR-10-016

WATER AND WASTEWATER

Integrated system for reducing water consumption and wastewater discharge of biodiesel production facilities in California

Biodiesel is a renewable fuel produced from agricultural sources (such as vegetable oils and animal fats) that can be blended at any level with petroleum diesel and used by most compression-ignition (diesel) engines with few or no modifications. The biodiesel industry in California is growing rapidly, with total production by California facilities currently estimated at 47 million gallons per year. This increase in biodiesel production brings with it associated concerns about increases in water consumption and wastewater discharge.  Conventional biodiesel production requires a water wash step to remove polar impurities (i.e., glycerol, soaps, methanol and salts) from the crude biodiesel product. Between 0.4 and 2 gallons of wash water are typically utilized for every gallon of biodiesel processed, and the spent wash water constitutes a waste stream high in biological oxygen demand and total dissolved solids. 

While “waterless wash” systems have been proposed for biodiesel production (i.e., using a solid adsorbent instead of water to remove impurities from the crude biodiesel), drawbacks include the consumption of costly adsorbent material, added operational complexity, increased hazard of explosion, inadvertent product loss, and the need to dispose of spent adsorbent. While water washing remains the most effective and economical method of removing polar impurities from crude biodiesel, technologies that mitigate the issues of high water consumption and wastewater generation need to be developed. 

This water treatment system integrated three distinct components consisting of distillation, ultrafiltration and reverse osmosis technologies, for treating and recycling spent biodiesel wash water. This system reduced the consumption of water for biodiesel washing by an estimated 85% and resulted in a zero-discharge wash process. It constituted the first industrial-scale demonstration of these combined technologies applied to treating effluent from biodiesel production. 

PIR-10-017

WATER AND WASTEWATER, INDUSTRIAL ENERGY EFFICIENCY
Supercritical CO2 Cleaning and Sterilization of Commercial / Industrial Textile
Commercial / industrial laundry has long been one of the major water consumers and uses billions of gallons of potable water each year.  While the industry has implemented water efficiency measures thus far there have been no outright substitute solvents introduced which offer environmental, performance and cost benefits over water.  The environmental impacts of implementing technology which does not utilize water as a cleaning solvent are enormous.  CO2Nexus has developed a commercial prototype supercritical carbon dioxide-based laundry system for industrial/commercial laundry facilities that reduces water consumption and significantly reduces energy usage through the elimination of the associated dryers.  

This project built the first commercial supercritical-carbon dioxide textile cleaning machine, documenting and validating real world cleaning performance across different industrial/commercial textiles, fabrics and surfactant formulations.
The demonstration site was ARAMARK’s Cleanroom service facility in the Los Angeles area. This technology is applicable to a wide variety of end users including but not limited to: industrial laundries, industrial textile cleaning, prisons, nursing homes, universities and hotels.  California has approximately 8800 such facilities, assuming a 5% market penetration, this technology has the potential of saving 264 GWhr, save 20 million therms and over 600 million gallons of water use by the industry.

PIR-10-021

WATER AND WASTEWATER

Reclamation of Wastewater for Cooling Tower Operations at the Gills Onions Processing Plant in Oxnard, California

Commercial membrane filtration is used worldwide in the chemical and biotechnology industries to concentrate streams and maintain product quality in manufacturing.  It has also been established as a viable and economical means of filtering and cleaning wastewater and industrial process water for discharge, irrigation, or other reuse options. This technology is becoming increasingly common in municipal water and wastewater treatment.  Operational data was needed to demonstrate the application of this technology in the CA food processing industry for proving its potential to save the state's precious water and reducing water conveyance energy demands.  

This project demonstrated the effectiveness of a commercially available membrane filtration system to clean and reuse wastewater produced from the Gills Onions processing plant for supplying evaporative cooling towers used in the plant. This technology reduced demand for fresh city water by about 45,000 gallons-per-day, decreasing volume impact on the sewer system and reducing water conveyance energy demands. 

PIR-11-006

WATER AND WASTEWATER

Novel Hydrodynamic Separation Technology Provides a Low-Energy-Consumptive Alternative for Sludge Clarification & Storm Surge Rescue


This project will demonstrate and evaluate the use of the Hydrodynamic Separation (HDS) technology in wastewater treatment. The HDS is a modular, compact solids separation unit that can increase the removal of suspended solids after primary treatment, thereby removing organic material that requires treatment in the activated sludge process (ASP). These organic solids are more difficult to treat in ASP, but are good biodegradable material for anaerobic digestion to increase generation of renewable energy. The HDS technology is a carefully designed channel system that diverts particles above a specific size into a curved channel where they are removed. The modular nature of the technology can be adjusted to any facility size, and works well with combined sewer and storm drain facilities. The modular units can accommodate storm events, so a storm surge at a combined sewer and storm drain system will not overwhelm the ASP. 

PIR-11-007

WATER AND WASTEWATER

Low-cost, Scalable, Fast Demand Response for Municipal Wastewater and Recycling

The project demonstrates the use of automated demand response, using Auto Grid’s Demand Response Optimization and Management System (DROMS) at two industrial facilities, Sunnyvale’s Water Pollution Control Plant and the Sunnyvale Materials Recovery and Transfer Station, SMaRT Station®. DROMS is a web-based system that allows industrial energy consumers to be engaged in traditional peak capacity management type of demand response programs as well as new fast responding ancillary services programs in an integrated and optimized manner. The DROMS learning engine will keep track of available demand side resources and history of participation in different demand response events by the facility. This data will be used to build a virtual profile for the facility to forecast the amount of load-shed, shed-duration, and rebound effects given the time-of-day, weather and price signal. The DROMS server will also receive signals from the Independent System Operator/Regional Transmission Organization (ISO/RTO) and PG&E’s system indicating the type and duration of load shed needed and the price signals in the wholesale electricity markets. Another key goal of this program is demonstrating that off-the-shelf communication technology based on open standards and Internet protocols can be adapted and used for fast demand response application and can provide a superior level of security and reliability for mission-critical grid operations.


PIR-11-011

WATER AND WASTEWATER

Demonstration of i50 Decentralized Wastewater Treatment/Water Recycling

Great Circle Industries has developed an engineering prototype that has been preliminarily evaluated at the test site (Dublin San Ramon Service District) proposed for this project. The prototype is 80% to scale relative to the intended product which will be a modular designed unit capable of processing 50,000 gallons per day. Key disinfection tests have been performed on a lab-scale basis, which demonstrate that the existing microbial criteria of the prevailing regulations in California and elsewhere can be met with a generous safety margin and with equipment redundancy. 

The goal of this project is to formally test and demonstrate, and obtain State of California Title 22 regulatory approval, for unique modular processes and equipment developed by Great Circle Industries, Inc. for wastewater treatment and water reuse, that conserve energy, water, and, where beneficial, plant nutrients for irrigation end-use. 

By virtue of being modular, fully automatic, and very compact, the technology facilitates wastewater treatment and recycling on a distributed basis, near both a sewer source of wastewater and an intended reuse location. This satellite treatment approach minimizes major impediments to cost-effective water recycling, which are transport facilities construction and energy consumption.

PIR-11-018
WATER AND WASTEWATER

Primary Effluent Filtration as an Intermediary Wastewater Treatment Step

This project will demonstrate that the addition of a primary clarifier effluent filtration step before the aerated activated sludge step is commercially feasible and can achieve significant energy savings at wastewater treatment plants (WWTP). Energy savings resulting from this emerging technology are threefold: (1) reducing the primary clarifier effluent organic load will decrease of the aeration energy requirement in the activated sludge step; (2) the high energy content of the solids removed by the additional filtration step will increase biogas energy production in the anaerobic digester; and (3) by reducing the primary effluent organic loading, existing WWTP expansion may not be necessary thus resulting in energy and capital cost savings. The demonstration project will obtain results at a full scale, regulated, and continuously discharging WWTP for 2 years, and will develop the required industry cost/benefit/performance information to enable rapid commercialization of this highly promising emerging technology.

PIR-11-020

WATER AND WASTEWATER

Full-scale Demonstration of an Innovative Electrodialysis Technology for Zero Liquid Discharge Desalination


The purpose of this project is to demonstrate an emerging technology, Electrodialysis Metathesis (EDM), for treatment of desalination concentrate, reclaimed wastewater, industrial wastewater, and power plant cooling water.  EDM is an innovative modification of conventional electrodialysis. EDM has been demonstrated at pilot scale to reduce the cost for zero liquid discharge (ZLD) by as much as 75 percent and to reduce energy consumption by up to 80 percent compared with conventional ZLD using a brine concentrator and crystallizer.  The technology will be tested with a full-scale EDM stack at a capacity of 25 gallons per minute treating desalination concentrate from the Beverly Hills Desalination Facility. The objectives of the project are to determine the energy requirements, water recovery, required ion exchange membrane area, effluent water quality and treatment cost comprising capital and operating cost for ZLD desalination using EDM.

PIR-11-032

WATER AND WASTEWATER

Algae-based treatment of dairy wastewater & generation of renewable energy

This project will demonstrate an alternative to the traditional lagoon approach to waste treatment, and to employ an algae-based approach that will improve water quality as well as reliability, while generating a valuable biomass-based co-product. For the first stage of treatment, raw wastewater is transferred to a 220 gallon anaerobic sequencing batch reactor system (digester) with a retention time of 7-14 days, depending on the waste strength. Biogas generated in the reactor will be piped through the algae ponds, cleaning the gas as the algae consume the carbon dioxide to enhance their growth. Biogas is then collected and stored in a floating gas storage tank for analysis and use to generate electricity. The effluent from the digester is then transferred to a raceway pond to begin the second treatment stage. The nutrient rich effluent provides an ideal medium for growing algae. During the day the algae present in the pond release high levels of oxygen into the water through photosynthesis. The high level of oxygen transferred into the water allows aerobic bacteria to further breakdown the organic waste present in the water, while the robust growth of the algae depletes the water of polluting nutrients such as ammonia and phosphorus. When the nutrients have been fully removed from the wastewater, the effluent is transferred to a settling tank for two days. The settled algae biomass is then collected to be used as a nutrient-rich fertilizer or animal feed.
PIR-13-009

WATER AND WASTEWATER

Forward Osmosis Desalination of Industrial Wastewater

With an ever diminishing water supply, the re-use of wastewater is being considered as a means to recharge underground aquifers; however the cost of complete remediation is energy intensive. Current practice requires purification treatment through reverse osmosis (RO) to ensure that the public is safe from the numerous pharmaceutical and other industrial chemicals present in wastewater. The Orange County Water District (OCWD) has been a global leader in ground water replenishment for over four years, purifying wastewater and then re-injecting it into underground aquifers. However, OCWD has reached the limit of their re-use ability as the RO plant does not have access to additional treated wastewater nor can the RO plant extract additional water from the RO plant wastewater. In order to keep up with projected demand, OCWD requires another 30 million gallons per day of RO treated recycled water. 

To meet this projected demand without increasing demand for natural gas, Trevi Systems has partnered with the OCWD on a demonstration project using its forward osmosis technology. Trevi's system will be used to further concentrate the RO brine wastewater to increase water yield, reducing brine volume (pumping energy) and using waste heat instead of natural gas to drive the forward osmosis process.
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