Candidate Technology 4: Biofiltration Wastewater Treatment:

Technology Name BioFiltro BIDA© System
Technology O Water Use | O Increase Reduce O Water
Solution(s) Efficiency Water Supply Use of Potable | Management
Water for Non- | Tools
Potable Uses

Sector(s) Agricultural | O Commercial Industrial O Residential

Industry Segment(s) | Industrial: Wastewater Facilities; Food Processors;
Agricultural; Slaughterhouses; Dairies; Wineries

Drought Resilience High O Medium O Low

Water Benefits | O Increases Produces/Uses O Reduces
Reduces Water Supply Recycled Water Water Loss
Water Use

Electric Benefits Energy Demand O Distributed O Increase
Efficiency Response Generation Energy
(Reduces (Ability to (Increase Ability Storage
kWh) Shift Load?) to Produce (

Clean Energy) )

GHG Benefits Yes.

Implementation <= 3 years O 3-7 years O > 7 years

Timeline

Estimated Simple Cost not available to perform payback analysis.

Payback

What is the technology?

BioFiltro BIDA© System is a Biofiltration wastewater treatment system that uses physical and
biological filtration, aerobic and anaerobic medias, and nitrification and denitrification
processes to produce clean water and fertilizer. The system relies on earthworms and bacteria
to break down contaminants on the surface. Water trickles down through sawdust and gravel
layers, resulting in high quality effluent.

How does it work?

As the worms move throughout our system in search of food, they create air channels and thus
passive aerate the system. Oxygen is a key component to wastewater treatment and while most
technologies require a lot of energy to push air through water, these worms are doing it
naturally. As the worms eat, they poop. Worm castings are extremely rich in microbes and
bacteria which work symbiotically and beneficially together to form a biofilm that grows
throughout the wood shavings and rocks. A biofilm is a sticky layer comprised of billions of
microbial colonies which captures, retains, and breaks down waste.

4 Citation: www.biofiltro.com Data provided by Matt Tolbirt, CEO, BioFiltro.
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What are the benefits?

The BioFiltro processing system takes 4 hours to complete and is therefore able to process
millions of gallons of wastewater a day. The process can remove more than 90% of the BOD
(biochemical oxygen demand) and TSS (total suspended solids) from the wastewater on-site and
uses up to 95% less energy than traditional wastewater treatment methods to deliver water that
is ready for reuse, crop irrigation or apt for tertiary disinfection. BioFiltro engineers custom
design each BIDA® System to cater to the needs of each client. The modular design can meet
individual household needs or that of multimillion gallon per day industrial clients.

Current Status

Technology has been successfully installed and benefits documented at 39 food processors, 57
sanitary waste facilities, 12 slaughterhouses, 11 wineries, 10 dairies facilities. Interstate 5
Highway Interchange, Firebaugh, California (2016). The Interstate 5 Highway Interchange
located in Fresno County (Exit 368) is home to a handful of fast food restaurants, gas stations
and one hotel located in remote farm fields. After decades of using an old activated sludge
system, the area needed an upgrade, so the property owners researched several options.

In 2015, I-5 Property Services Inc. opted to install a pilot BIDA® System to test the technology
during the holiday season where usage of the interchange peaks due to increased road traffic
over Thanksgiving and December holiday vacation. Shortly after the holidays, I-5 Property
Services moved to install an 80,000 GPD BIDA® System in 2016.

¢ 80,000 gpd maximum daily flow design
e 3 million gallons treated
¢ 9 businesses served

Mostos del Pacifico grape juice concentrate and winery, Curico, Chile - processes more than
110,000,000 tons of grapes per year. The facility previously employed a hold and haul process
by contracting waste haulers to transport their discharge to a local municipal plant. As
production was limited by wastewater storage capacity and transport costs rose into the
hundreds of thousands, Mostos looked for an economical and comprehensive wastewater
treatment provider. Within 90 days of being awarded the bid, BioFiltro commissioned a fully
operable 75,000 GPD facility that included the design, construction, and operation of screens, a
chemical-free DAF, and the BIDA® System. The facility was recently expanded to filter
approximately 100,000 GPD and handles 100% of the plant s effluent which fluctuates in BOD
throughout the production season.

All large organic solids captured in the screens and DAF are treated onsite in secondary
vermicomposting bins, effectively making the facility a zero-waste system.

90 days from signed contract to plant coming online
e 0 chemicals used in DAF system
e 0 waste hauler trucks currently in use
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Technology Name

BioFiltro BIDA® System

Sector

Industrial, Agricultural

Industry Segment

Industrial: Wastewater Facilities; Food Processors;
Agricultural: Slaughterhouses; Dairies; Wineries

Water Benefits

Level of Drought Resilience: High

Type of Drought Benefit:
e Increases Recycle/Reuse

Water Resources

Type of Water Resource Benefit:

e Produces recycled water that can replace flood irrigation systems with
more efficient irrigation delivery systems, such as sprinkler or drip
systems.

e Removes nitrates from process water effluent, enabling beneficial reuse
without risk of increasing salt concentrations in fields and groundwater,
protecting potable resources.

e Produces secondary undisinfected quality effluent (irrigation-ready); can
be modified for tertiary disinfection for use in urban systems.

Electric Benefits

¢ Reduces electric consumption (kWh) by 95% compared to traditional
wastewater treatment methods. The passive aerobic process averages
0.0007 kWh/ gallon treated.

e Reduces pumping hours — Pumps activate only when a facility
discharges and can coordinate with intermittent irrigation schedule.
Typically, only demands energy for 8 hours a day. Standard facilities
operate 24 hours a day. Can be scheduled for off-peak hours.

Cost-Benefit
Analysis

No explicit electric savings benefits or cost estimates were provided from
information sources gathered.

Other Benefits:
Health and Safety

o Alleviating aged wastewater collection and treatment infrastructure
reduces frequency of regulatory permit violations and inadvertent
discharge of untreated and/or nondisinfected wastewater effluent to the
environment, reducing risks to people, animals and plants

¢ Nitrification and denitrification reduce nitrate contamination of
groundwater from reuse sites.

e BOD and TSS removal rates >90%

Other Benefits:
Environmental

Reduces GHG Emissions

e Earthworm tunneling increases aeration of filtration medium,
encouraging aerobic processes to produce less methane.

¢ No sludge eliminates solids management & hauling, eliminates truck
emissions

e Treats water right away in four hours, so there is a 90% reduction in
methane from dairy wastewater

Other Benefits:
Economic

e Telemetry monitoring and annual maintenance are centralized,
automating wastewater treatment and creating economies of scale for
participating communities. These services reduce the need for
dedicated operations and maintenance staff for small community
wastewater systems, saving costs.

e Modularity of system reduces costs, extends life, and reduces need for
expensive, long lead-time retrofits of large centralized wastewater
treatment systems, which reduces costs of wastewater collection and
treatment for all customer classes

¢ Reduction of biosolids transportation costs by up to 100%

14



