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California State Water Resources Control Board (Draft, February 2021). Cross-Connection Control
Handbook.

California State Water Resources Control Board (March 2001). Guidelines for the Preparation of an
Engineering Report for the Production, Distribution and Use of Recycled Water.

California State Water Resources Control Board (October 2018). Regulations Related to Recycled Water.

California State Water Resources Control Board (October 2018). Title 22 Code of Regulations, Division 4,
Chapter 3, Water Recycling Criteria.

California State Water Resources Control Board (June 2016). Order WQ 2016-0068-DDW. Water
Reclamation Requirements for Recycled Water Use.

California State Water Resources Control Board (December 2018). Water Quality Control Policy for
Recycled Water.

National Water Research Institute (3 Edition, August 2012). Ultraviolet Disinfection Guidelines for
Drinking Water and Water Reuse.
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Appendix A — Recycled Water Exhibit
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Appendix B — Water Demand Assumptions




Water Demand Assumptions for IPC Il

Buildout

Land Area (Acres) 282
Development Area in Acres 246
Building Square footage (0.50 FAR) 5,357,880
Warehouse Square footage (95% of building) 5,089,986
Office Square footage (5% of building) 267,894
Irrigation Area (15% of developed Acres) 38.4
Warehouse Employees per foot 1500
Office Employees per foot 200
Shifts 1
Employees 4,733
Wastewater generation per person (gpd) 10
Irrigation Demand ft/Acre/year 1.9
Total indoor demand gpd (110% of wastewater generation) 52,061
Total Wastewater production gpd 47,328
Average Out door demand gpd 65,130
Outdoor demand not met by wastewater 17,802
indoor peaking factor 1.3
outdoor peaking factor 2.6
Average Day Water Demand - potable well gpm 48.5
Maxday Indoor Demand gpd 67,679
maxday outdoor demand gpd 166,407
Max Day Water Demand for well gpm 150.2
Winter Wastewater Storage (50 days) 2,366,397




Appendix C — Process Flow Diagram
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Appendix D — Process Narrative




ECOBLOX-MICRO
PROCESS NARRATIVE

INTRODUCTION

This document summarizes the various governing principles of membrane bioreactor (MBR) process biology, membrane
filtration, key membrane design, and operating parameters. We believe in the importance of bio-hydraulics which is a
symbiotic basis of system operational sustainability, accounting for the interdependency between control strategies,
plant hydraulics and the biological process. Established biochemical/biokinetic expressions can be used to design the
biological component of a MBR, aided by available design tools for this purpose such as BioWin. The key membrane
hydraulic interrelationships between flux, permeability, and scouring (by aeration or liquid crossflow) for the membrane
component are arrived at through heuristic data, empirical study or most importantly years of lessons learned.

Ovivo ecoBLOX® MBR systems differ from traditional municipal treatment systems in that membranes are used to
separate solids from treated water in a dedicated membrane tank where Silicon Carbide (SiC) membrane stacks are
immersed, filtering the activated sludge and producing clean, treated water, called permeate. SiC's key properties include
hydrophilicity, porosity and material strength which work together to provide a technology that is 100% recoverable on
day one as it is to year 20+. The “plus” symbol in our logo embodies an integration of multiple components and processes
necessary for a fully functional MBR system.

The following topics are discussed in our MBR Process Narrative:

System Configuration

Process Zones
Equipment Location
Hydraulic Profile
Process Flow Diagram

N W W N

System Operational Overview

Summary
Fine Screen

Rescreen

Anoxic Zones

Pre-Aeration Zone
Membrane Subsystem
RAS Transfer Pumps
WAS
Chemical Dosing System
Disinfection
Instrumentation, Controls and Alarms

O O 0O W 0 N o o un it N

n ' i " .
‘“M !
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SYSTEM CONFIGURATION

Each ecoBLOX-micro solution is unique and tailored to the specific application through the use of modular subsystem
blocks. Technology advancements, lessons learned and innovations that are continually assessed and implemented in-
order to provide maximum uptime. These systems are delivered to site, factory assembled with little to no interconnecting
piping or ancillary equipment to install.

FIGURE 1 - ISOMETRIC SYSTEM OVERVIEW

PROCESS ZONES

The process design incorporates Screening, Pre-Anoxic Zone (PAX), two Pre-Aeration Zones (PA), Post-Anoxic Zone (AXP)
two distinct Membrane Bioreactor Zones (MBR) and an optional UV system on a four zone ecoBLOX-micro MBR system
with a supplemental aeration tank. Options are available to add Equalization and Waste Activated Sludge storage. Figure
2 provides details for the Process Zone locations. Note, that equipment locations and process zones may vary, for a
particular project configuration.

FIGURE 2 - PROCESS ZONE LOCATION
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EQUIPMENT LOCATION

Figure 3 shows the typical equipment location. Equipment is factory assembled and wired. Stairs and the upper tank railing
is shipped loose and bolted onsite by others. The coarse and fine screen may be located off-board. Fine bubble diffusers
and mixers may have alternate location based on project requirements. All equipment and instrumentation are easily
accessible.

FIGURE 3 - EQUIPMENT LOCATION

Base System

Supplemental Tank

Coarse & Fine Screens (s mm &2 mm)
Pre-Anoxic Zone (mixer)
Post-Anoxic Zone (mixer)
Pre-Aeration Zones (fine bubble)
Membrane Zones (SiC membranes)
Feed Forward Pumps (large lower porch)

©®NO A WD

Permeate Pumps (large lower porch, backside)
10. Blowers (large upper porch)

1. Backwash Tank

12. Chem Dosing Drums | Totes

13. Chem Dosing Pumps

14. WAS | Rescreen Pump (small lower porch)

15. UV Disinfection (small lower porch)
16. PLC | MCP | HMI | SCADAsmall lower porch)

HYDRAULIC PROFILE &
PROCESS FLOW DIAGRAM

Figure 4 is the Hydraulic Profile and Process Flow Diagram for an ecoBLOX®micro. Please refer to your project documents
for the configuration specific to your project. Also refer to Figure 1and Figure 2 for zone and equipment location.

Influent is delivered to the Coarse and Fine screens located on the small upper equipment porch. As an option Screens
may be located off-board. From the Screens, screened influent will flow by gravity into a Pre-Anoxic (PAX) zone where the
influent is mixed with recycled sludge (mixed liquor) from the MBR basins. If the screens are located off-board, pumping
may be required depending on the elevation change in relation to the flanged PAX connection located on the small upper
porch of the Base System. From the PAX a set of transfer pumps, located on the large lower equipment porch will transfer
water to the Pre-Aeration (PA) zone and then into a Post-Anoxic (AXP) zone. Each of the two Membrane (MBR) zones will
be fed via overflow weirs from the AXP zone. Biologically treated wastewater is then filtered using Ovivo Silicon Carbide
(SiC) membranes. Solids, including organics, bacteria and most viruses are rejected by the membrane system and retained
in the mixed liquor, which is then returned to the PAX basin. The filtered effluent, or permeate is then discharged to the
plant outfall and as an option may pass through a UV system. In each of the MBR zones will be an RAS overflow receiver to
recycle by gravity back to the PAX zone completing the loop. If required, a carbon dosing system, and a pH adjustment
system dosing system are incorporated to assure proper biological balance and membrane filterability. Membranes are
occasionally backwashed (tank not shown) and cleaned by reversing the permeate pumps. As necessary, partially digested,
thickened solids are wasted at 1% - 2% solids or a diversion valve will send to the fine screens for rescreening in-order to

collect any fiber build-up which may have occurred.
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FIGURE 4 - SIMPLIFIED HYDRAULIC PROFILE & PROCESS FLOW DIAGRAM
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SYSTEM OPERATIONAL
OVERVIEW
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The plant is designed hydraulically and biologically to operate at the Maximum Monthly Flow (MMF), 24 hours per day 365
days per year. The system is further designed to process Minimum Day Flow, Peak Day and Peak Hour as may be required.
Variations in flows will be processed by automatically placing the system in or out of intermittent mode, as required by
treatment flow requirements. Operator set point selections can also be made for seasonal optimization.

ecoBLOX®-micro is configured to run in a Bardenpho process. The design incorporates a Pre-Anoxic (PAX), Pre-Aeration
(PA), Post-Anoxic and Membrane Bioreactor (MBR) zones. The pre and post-anoxic zones are equipped with mechanical
mixers and the pre-aeration zone use fine bubble diffusers. Biologically treated wastewater is filtered with Silicon Carbide
membranes. Solids, including organics, bacteria and most viruses are rejected by the membrane system and retained in
the mixed liquor, which is then returned to the PAX basin with a 4Q recycle. An air extraction system keeps the permeate
pipe free of air accumulation.

As necessary, partially digested, thickened solids are wasted to a separate Waste Activated Sludge (WAS) Storage Zone.
Depending on MLSS design, WAS can be stored at 1% - 2% solids.

A carbon dosing system, pH adjustment system and a membrane clean-in-place system are incorporated as required to
assure proper biological balance and membrane filterability. A UV system is utilized for disinfection prior to discharge.

Online monitoring is included for flow, level, TMP, TSS, turbidity DO and UV intensity. The control system is equipped with
programming, dial out alarms and remote operation capabilities necessary for a seamless integration
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COARSE AND FINE SCREEN

FIGURE 5 - SCREENS 1. Coarse Screen
2.  Fine Screens

Coarse and Fine screens are the primary method of protection for both the
membranes and the integrated coarse bubble diffusers under each unit. All
liquid entering the MBR system must pass through the fine screens. The fine
screens remove solids greater than 2 mm in diameter. Solids are discharged
from the screens into a disposable bagging system, designed for easy site
removal.

Raw influent first flows into a single 5 mm coarse screen, then into three
parallel 2 mm fine screens. Perforated plates are utilized for the screens. Low
level switch will indicate when the screen should run and will continue to run
for an adjustable period after the level drops. In addition, a high level switch is
included to indicate high water level in the screen box. An auger removes any
screenings captured.

RE-SCREEN

While good screening is an important first step in reducing or pushing out the time-frame for agglomeration of hair and
fiber into rags, it will not completely eliminate ragging from occurring. Small fibers will make their way through the best
fine screens and overtime become rags large enough to block air-scour passages or plug membrane surfaces, reducing
performance or damaging membranes. Mitigation of this situation, which is not membrane type specific, is for the
operations team to be diligent in monitoring, draining, inspecting and cleaning out basins or add a simple rescreen.

Ovivo's philosophy to maximize uptime is, daily automated
rescreen of 15% of the total system volume. Any ragging build-up is
1. Flow Meter removed when passed back through the headworks. This is done
2. Auto Valves with the combination WAS/rescreen pump and two diversion
3. Pump valves. Rescreen generally would be during night-time with
reduced flow periods. Consideration must be taken as to the flow

FIGURE 6 - RESCREEN SYSTEM

rates returning to the screen in concert with influent flow.

The WAS/Rescreen pump will pull directly from the membrane
basin. An automated diversion valve will direct flow to the Coarse
Screen. A flow meter located on the WAS/Rescreen line will
measure the flow. Operator set points will determine the time and
flow rate that the rescreen function is automatically performed.
Once delivered to the Coarse Screen, rescreen follows the same
flow pattern as the influent, with any “rags” larger than 2 mm
removed. Rags less than 2 mm pose little risk the performance of
the SiC membranes.
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ANOXIC ZONES

The Pre-Anoxic (PAX) and Post-Anoxic (AXP) stage of the process provides
multiple important functions for treatment. Denitrification using influent
BOD takes places in the zone. This biological process not only reduces total
nitrogen, but it also reduces overall oxygen demand of the treatment facility
as BOD is consumed by denitrifying bacteria. Further TN polishing may
happen in the Pre-Aeration (PA) zone, using the SNDN process. If the influent
has in-sufficient BOD that can be used in the Anoxic Basins for
denitrification, carbon may need to be added to this zone, to provide an
acceptable BOD:TKN ratio. Additionally, mixed liquor, which is returned to
the PAX zone from the MBR Zone at the designed recycle flow. A higher RAS
rate may assist in denitrification. 1. Mounting Rail

FIGURE 7 - PAX/AXP ZONE 2. Mixer

3. RAS Return (PAX)
PRE-AERATION ZONE

The dissolved oxygen environment of the PA zone supports nitrification of
the mixed liquor and biochemical oxidation of organic material (i.e. removal
of BOD). In the aerobic treatment, ammonia nitrogen is converted to nitrate-
nitrogen in presence of oxygen. This process is referred as nitrification and is
accomplished by autotrophic bacteria. A dissolved oxygen probe monitors
the oxygen concentration of the mixed liquor in the pre-aeration basins.

To attain pre-determined dissolved oxygen set points, dissolved oxygen is
introduced by aeration blowers and high efficiency Fine Bubble Flat Panel
diffusers. The flat panel design allows for direct floor mounting, eliminating
dead zones and provides the maximum submergence depth. The
polyurethane diffusers will have a clean water transfer efficiencies of 2.6—3.0%
per foot.

FIGURE 8 - PA ZONE

Dissolved oxygen sensor(s) monitor the oxygen concentration of the mixed
liguor in the pre-aeration tank. The dissolved oxygen transmitters are
luminescent style sensors that have been factory calibrated. Mixed liquor
dissolved oxygen concentration is monitored and recorded at all times.
Dissolved oxygen concentration is used to turn on or off the pre-aeration
blower to control air flow to the tanks. If the dissolved oxygen concentration
 Flat Panel fall below operator adjustable limits, an alarm is posted.

Fine Bubble

Diffusers In an optional simultaneous nitrification denitrification (SNDN) mode, process
control is based on the measurement and adjustment of dissolved oxygen
concentrations, in the range of 0.5 to 1.0 mg/l, to provide an environment
where nitrification and denitrification occurs simultaneously in a single tank.
Under this condition, the dissolved oxygen concentration is allowed to reach
the lower end of the above-mentioned range where anoxic conditions are
created and denitrification is prominent and cycling back to the high end to
create aerobic conditions where nitrification is prominent.

HX
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MEMBRANE SUBSYSTEM

Within each MBR zone, are Silicon Carbide (SiC) ceramic plate membrane units that provide a physical barrier for the solids
and MLSS within the tank while allowing clean water to pass through. Each membrane plate has microscopic pores (0.1
micron nominal) that are smaller in size than common solids contaminants and pathogens such as bacteria and most
viruses. The physical barrier that the membranes provide, results in only clean water and dissolved constituents to flow
through the membrane.

The engineered configuration of the membrane unit is established within seconds between the material being brought
to the membrane surface and filtration. The treated water, also called permeate or filtrate, is drawn through the plate
membranes by permeate pumps, while material is transferred away (scour air) by the cross-flow of the mixed liquor. The
cross-flow scour air is introduced to the bottom of the membrane unit through a diffuser producing turbulence which
scours the membrane surface, transferring rejected solids away from the membrane surface. Aeration delivered to the
diffusers provides oxygen for some additional nitrification credit.

Filtered water drawn through the membranes is delivered to the disinfection system, if included in the design. Solids,
including organics, bacteria and most viruses are rejected by the membrane system and retained in the mixed liquor,
which is then returned to the AX basin. MLSS is periodically wasted by a WAS pump to maintain a healthy biomass
concentration in the MBR tank.

FIGURE 9 - MBR SUBSYSTEM The MBR zone is also equipped with a pressure
sensing level transmitter to continuously monitor
and record tank level. Low and high analog alarm

Air Scour Blowers level set points are operator adjustable at the HML.
Permeate Pumps 4 Upon detecting a low liquid level condition,
Membranes permeate processing stops until the level rises to
MC Pumps an operator adjustable operation setting. Upon
detecting a high liquid level condition an alarm is
posted until the condition clears, and all available
MBRs begin filtering at a high flow. TSS is also
monitored within the basin and turbidity on the
effluent permeate. Alarms are sent if the operator
set-points are surpassed.

Periodic backwash rinse cycles will take place to
rinse away material from the pores of the
membranes. This rinse cycle is automated and
utilizes a clean water tank, reversible permeate
pumps and automated valves to direct flow. Separate Maintenance Cleans (MCs), will be performed only if required, when
the trans-membrane pressure across the membrane increases above a specific operator set point. MCs are an automatic
operation. The entire chemical cleaning process is carried out in-situ without draining mixed liquor. To clean the
membranes, automated valves allow the reversible permeate pump to deliver water from the Rinse/MC tank into the
permeate side of the membrane. The low dose cleaning solution is injected prior the membranes, which is then diffused
through the membrane into the MBR tanks.

©2022 Copyright Ovivo USA, LLC. Page 7



RAS | TRANSFER PUMPS

Mixed liguor is pumped forward from the pre-anoxic basin to the pre-

FIGURE 10 - TRANSFER PUMPS

aeration basin by three dry mounted transfer pumps. The transfer
pumps are driven by variable frequency drives (VFDs). Transfer
pump speed modulates in order to maintain the calculated recycle
flow set point. The flow set point is calculated by multiplying
permeate flow by an operator entered set point (nominally between
4 and 10). An operator adjustable minimum flow set point is also
entered at the HMI. The recycle flow set-point is the greater of the
two values at all times. Additionally, the level in the MBR basins is
measured in-order to assure a balanced flow. An alarm is posted if
the recycle flow is below the minimum recycle flow set point while a
transfer pump is running or if the measured flow rate deviates from
an operator adjustable set point by an operator entered percentage.

RAS happens through a return standpipe in each membrane basin,

which will gravity flow will back to the PAX zone. 1. Transfer Pumps

Waste activated sludge, generated as a by-product of the
activated sludge process, will be automatically wasted directly
from the MBR system on a regular basis. Waste sludge is removed
with a dry mount pump on a VFD. The TSS probe in the MBR basins
gives an indication on the MLSS level and sets the wasting time.
Operator set points, automated diversion and flow meters further
control the wasting from the MBRs into an aerated storage basin.

Flow Meter
Auto Valves
Pump

FIGURE 11 - WAS TRANSFER SYSTEM

FIGURE 12 - DOSE PUMPS

CHEMICAL DOSING SYSTEMS |
PROCESS

1. Chem Dosing Pumps

Carbon Addition and pH adjustment includes chemical metering pumps and associated isolation valves. The metering
pumps are manually adjusted and powered via an onboard 120V outlet. Each outlet is turned on and off by the PLC to
coincide with the required dosing rate/frequency.
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DISINFECTION

The optional UV disinfection system consists of a bank of units. The system will be designed to
handle a peak flow demand with minimum water UVT of 75%. The UV Disinfection system will
deliver the minimum UV dose required, with a minimum of 5-Log inactivation of total Coliform to

achieve reclaimed water requirements.
1. UV Units

FIGURE 13 - UV DISINFECTION

INSTRUMENTATION,
CONTROLS AND ALARMS

Ovivo's design considerations pay respect to a simplistic flow sheet to capture maximum value in plant operations. There are
diverse techniques, which are incorporated to automatically balance process flexibility, turndown, energy efficiency, bio-
hydraulics and sustainable membrane flux while meeting the design requirements in accordance with the parameters set
forth. A Programmable Logic Controller (PLC) monitors and manages all critical process parameters. Normal operation in
auto allows the PLC to operate the plant, based on operator and Ovivo set points. The overall objective is to control the
MBR System to attain steady-state operating conditions. Constant flux, level, air scouring intensity, etc. generally
promote better long-term membrane performance. Various instruments such as DO, Flow, TSS, Level, UVT
throughout the process provide operational feedback to the PLC. The normalized relationships between the various
instrument measurements, determine operational modes, pump and blower speeds and accordingly make
automatic changes to the plant operation.

The PLC takes real world signals and performs logical functions based
on that input generating actions. The operator interfaces with the PLC
through touch HMI screen interface mounted in the control cabinet
door, or via a tablet or a remote computer. The operator has virtually
complete control of the system with this interface. Alarm conditions are
monitored by the PLC and displayed at the operator interface. Alarm
call outs are provided by an auto-dialer mounted in the MBR control
panel.

Access to equipment control displays is provided by clicking the desired
apparatus. Access to these features is limited, as appropriate, based on
the user login. These displays are available regardless of field mounted
HOA status, and are represented as pop-up controls or windows. Each
control display window contains selectable switches to place the
desired apparatus into Manual or Automatic, Start and Stop buttons,
motor speed or valve position input/display, as well as a listing of
permissive conditions necessary for automatic operation. The selection
of Manual or Automatic control is also accompanied by visual
indications (connecting lines, highlighted or grayed out items, etc..)
that point out the functions available to the user in each mode.

FIGURE 14 - PLC | HMI | MCP

Remote access to a particular installation for operations personnel will be made available anytime from any computer or
tablet. In fact, Ovivo provides opsCTRL™ with each ecoBLOX-micro system to provide remote access, as well as, additional
useful digital operational tools. This will allow operational and compliance teams to remotely make operational
adjustments, view and download real time information.
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