City of Malibu

23815 Stuart Ranch Road @ Malibu, California @ 90265-4861
Phone (310) 456-2489 e Fax (310) 317-1950 @ www.ci.malibu.ca.us

ADVANCED ONSITE WASTEWATER TREATMENT SYSTEM
STATEMENT OF COMPLETION & ACCEPTANCE

AOWTS LOCATION (all information required):
Address:
Owner:
APN:
Permit Number:
Environmental Health OWTS Approval Date:

STAMP

AOWTS DESIGNER (all information required):Check One: oREHS ORCE 0O PG/CEG
Name/Lic. No.:
Company:
Address:

Phone Number:

As the advanced onsite wastewater treatment system (AOWTS) designer of record for the above referenced
AOWTS, I hereby certify that | approve the installation of the system and have determined the system to be
in conformance with my specifications for the intended use. The initial startup of the AOWTS facility has
been completed under my supervision and the AOWTS has been determined to be operationally functional
at this time.

Signature of Designer Date

AOWTS MAINTENACE CONTRACTOR (all information required):
Name:
Company:
Address:

Phone Number:

As the designated AOWTS Maintenance Contractor for the above referenced AOWTS, | hereby certify the

system is functioning per the designed intent and | hereby accept responsibility for the maintenance of the

AOWTS facility. | agree to notify the City of Malibu, in writing, within thirty (30) days should any failure of

the system occur or if the maintenance contract is terminated or altered for any reason.

Signature of Maintenance Contractor Date

AOWTS LICENSED INSTALLATION CONTRACTOR: License class and number:
Name:
Company:

As the licensed installation contractor for the referenced AOWTS, | hereby certify that the system has been

installed in conformance to the City of Malibu approved AOWTS plans and specifications.

Signature of Installation Contractor Date

Recycled Paper

VMALTERNATIVE OWTS STATEMENT OF COMPLETION 7.15.08b.doc




"g‘; City of Calabasas

City of CarLaBasas  Departmentof Community Development -Building and Safety Division
100 Civic Center Way e Calabasas, California e 91302-3172
Phone (818) 224- 1660 e Fax (818) 224-7338 ewww.cityofcalabasas.com

This form is to be completed in its entirety for all Alternative/Advanced Treatment Systems

This form shall be attached to the required “Official Inspection Form Onsite Wastewater Treatment
System” when an inspection is performed in accordance with Ordinance XXX and the City of

Calabasas’s Operating Permit Program.

Manufacturer: Model:
Wastewater VVessels other than a Septic Tank: Type of Vessel:
OYes ONo O Treatment O Holding O Equalization O Dosing O Pump
System Functioning: System Controls: Controls Tested:
2l OYes ONo OYes ONo OYes ONo
{‘,,i Pumping Systems: Air Supply for Aeration: Operation:
>1_5 Y1 OYes ONo O Functional OYes [ONo O Pass O Fail O Maintenance
S § Disinfection Unit: Operational Disinfection Unit Type:
S| OYes ONo O Yes O No O UV O Chloronation/Dechloronation 0 Ozination
& | Maintenance Provider: Contract Expiration Date:

Date of Last Maintenance

Status at Last Maintenance

Comments:

Attach a copy of the last maintenance report provided by the Maintenance Contractor.

Recycled Paper
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A Review of Current Technologies for OWTS: Advanced &
Conventional

These technologies are derived from a humber of sources, including the “Review of Technologies for
the Onsite Treatment of Wastewater in California” prepared for the California State Water Resources
Control Board by the Department of Civil and Environmental Engineering, University of California,
Davis, in 2002. Additionally, the AB885 Onsite Wastewater Treatment Systems Program Draft
Environmental Report, which was prepared for State Water Resources Control Board in 2008.

Primary treatment (pretreatment) processes

These processes can reduce the amount of lint and grease discharged in the wastewater, which can
influence the maintenance requirements and/or performance of subsequent treatment processes.
Primary treatment efficiency is dependent on the primary treatment tank specifications and
installation. Septic tanks are available in concrete, plastic, and fiberglass. Plastic and fiberglass septic
tanks lighter than concrete tanks and may require anti-floatation devices in high groundwater areas.
The characteristics of typical tank effluent extracted from the report are presented as follows:

Characteristics of typical residential wastewater®

Septic tank Septic tank

effluent without effluent with

Constituent Unit Untreated effluent filter effluent filter
BODs ma/L 450 185 135
T8S mg/L 503 83 42
TN as N mg/L 70.4 70 70
TPasP mg/L 17.3 16 16
FC ne./100 mL 106 106 106

* Source: Review of Technologies for the Onsite Treatment of Wastewater in California, 2002

Anoxic Systems

Anoxic treatment processes are characterized by the absence of free oxygen from the treatment
process. Many aerobic treatment systems use anoxic or anaerobic stages to accomplish specific
treatment objectives. Anoxic processes are typically used for the removal of nitrogen from wastewater
through a process known as denitrification. Denitrification requires that nitrogen first be converted to
nitrate, which typically occurs in an aerobic treatment process, such as a trickling filter or suspended-
growth process. The nitrified water is then exposed to an environment without free oxygen.
Organisms in this anoxic system use the nitrate as an electron acceptor and release nitrogen gas or
nitrogen oxides. Sulfate can be used as an electron acceptor, resulting in formation of hydrogen sulfide
which is hazardous byproduct with the foul odor of rotten eggs. Efficient denitrification processes
need a carbon source that is readily biodegradable. Methanol is a popular choice as a carbon source
for nitrogen removal as it contains no solids, has a neutral pH, and can be regarded as containing
100% readily degradable substrate.

Aerobic Treatment units

Aerobic treatment units (ATUSs) are a broad category of pre-engineered wastewater treatment devices
for residential and commercial use. They provide a secondary level of treatment, which means they
are designed to oxidize both organic material and ammonium-nitrogen (to nitrate-nitrogen), decrease
suspended solids concentrations, and reduce concentrations of pathogens. ATUs may provide
treatment using suspended-growth elements (activated sludge process), attached-growth elements (i.e.,
trickling biofilters), or in the case of hybrid aerobic systems, suspended-growth processes combined
with attached-growth components (see below for a description of these processes). Most ATUs do not
sufficiently reduce pathogens. Additional disinfection can be achieved through chlorination,
ultraviolet (UV) radiation, ozonation, and/or soil filtration. Increased nitrogen removal
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(denitrification) can be achieved by modifying the treatment process to incorporate an
anaerobic/anoxic step or by adding the supplemental treatments to the system.

Trickling Biofilters

Treating wastewater by trickling it over a biofilter is among the oldest and most well-characterized
technologies for aerobic treatment. These aerobic treatment systems for attached growth have also
been described as intermittent (medium) filters, packed-bed filters, trickling filters, attached-growth
processes, and fixed-film processes. The trickling biofilter system basically consists of a medium on
which a microbial community (biofilm) develops, a container or lined excavated pit to house the
medium, a system for applying the wastewater to be treated to the medium, and a system for collecting
and distributing the treated wastewater. The wastewater to be treated is periodically applied, in small
doses, to the medium. Trickling biofilters can be operated in single pass or recirculation
configurations. In a single-pass system, the wastewater to be treated is applied to the biofilter only
once before being collected and conveyed to a subsequent treatment unit or dispersal system. In a
recirculation system, a small volume of septic tank effluent and filtrate is dosed to the filter surface.
Then a portion of the aerobic filtrate is recirculated back to a recirculation tank (or the septic tank).
There, the aerobic filtrate mixes with anaerobic septic tank effluent, resulting in the removal of a
significant amount of nitrogen.

Suspended Growth Aerobic Treatment Units

In a suspended-growth aerobic treatment unit, microorganisms maintained in suspension using
aeration provide aerobic treatment of the wastewater. Such designs typically consist of aeration,
clarification, and sludge return processes. Aeration generally requires an air pump to deliver oxygen to
the unit as well as provide energy for mixing. Suspended-growth treatment units typically receive
septic tank (primary treated) effluent, but some suspended-growth ATUs combine primary and
secondary treatment processes, thereby eliminating the need for a separate septic tank ahead of the
ATU. The principal types of processes are classified as continuous flow reactor, sequencing batch
reactor, and membrane bioreactor.

Combined Suspended and Attached Growth Aerobic Treatment Systems

Hybrid ATUs combine suspended- and attached-growth elements. They generally use an activated
sludge process combined with either fixed internal packing or suspended internal packing as the
attached-growth element. The fixed-film component has a buffering effect in the event of a
disturbance to the process, such as extreme hydraulic overloading, discharge of toxic compounds into
the system, or a problem with aeration.

Disinfection Systems

Waterborne pathogens found in the United States include some bacteria, protozoa, and viruses. The
process of disinfection destroys pathogenic and other microorganisms in wastewater and can be used
to reduce the possibility of pathogenic organisms entering the environment. Currently, the
effectiveness of disinfection is measured by the use of indicator bacteria. Indicator bacteria are
selected groups of microorganisms that indicate the possible presence of disease-causing pathogens. It
is difficult to detect all types of pathogenic organisms in water because of the wide array of microbes
that occur in the natural environment. As a solution, indicator organisms that are easy to detect are
typically used. A number of methods are available to disinfect wastewater. The most common types of
onsite disinfection units use chlorine tablets, ultraviolet radiation, and ozonation.

Chlorination - Chlorine is a powerful oxidizing agent and has been used as an effective disinfectant
in water and wastewater treatment for a century. For small onsite wastewater treatment systems, the
most common type of disinfection equipment is the tablet chlorinator. In the tablet chlorination
system, a solid tablet of calcium hypochlorite is partially submerged in the wastewater flow. As the
water to be treated flows through the chlorination device, the chlorine tablet slowly dissolves and
releases chlorine into the water. As the chorine tablet dissolves, another chlorine tablet slides down
into the wastewater flow.
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Expected performancea. b

Systern description Et‘;m:i” fet;%z;;y BOD TssS TN TP FCe
7-2.4 EnviroSBR Proprietary  In use
7-2.5 NitroRaptor Proprietary  In use C c B
7-2.6 SYBR AER Proprietary  In use A A
7-2.7 Thomas TRD Proprietary  In use A A B A B
Membrane bioreactor suspended growth aerobic treatment systems
7-3.1 Kubota Proprietary  In use AB A A A A
7-3.2 Zenon Proprietary  In use A/B A A A A
Continuous flow suspended growth with fixed internal packing
8-1.1 Bio-fosse Proprietary  In use
8-1.2 Biomax Proprietary  In use
8-1.3 BioSorb Proprietary  In use
8-1.4 BTX Bictreater Proprietary  In use
8-1.5 EcoKasa Proprietary  In use
8-1.6 MicroFast Proprietary  In use B A B BIC D
8-1.7 JET BAT Proprietary  In use B/C B/IC C B
8-1.8 Pirana Proprietary  In use
Continuous flow suspended growth with suspended internal packing
8-2.1 Biogreen Proprietary  In use A C B/C
8-2.2 Eco-kleen Proprietary  In use
8-2.3 Enviroserver Proprietary  In use A A AB A ARB
8-2.4 Nibbler Proprietary  In use C C C

Rotating biological contactors

* Source: Review of Technologies for the Onsite Treatment of Wastewater in

Califarnia 20N2
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Appendix 6 — Specification for Approved Advanced Treatment OWTS
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Specifications for Residential Advanced Treatment
OWTS

Throughout this document you will find the term “or approved equal”. For this project this term
“approved equal” shall mean equal in the judgment of the engineer.

Should the bidder seek approval of a product other than the brand or brands named in the
specifications, it shall furnish written evidence that such product conforms in all respects to the
specified requirements, and that it has been used successfully elsewhere under similar conditions.
Where the specified requirements involve conformance to recognized codes or standards the bidder
shall furnish evidence of such conformance in the form of test or inspection reports, prepared by a
recognized agency, and bearing an authorized signature.

Manufacturer’s standard data and catalog cut sheets will not be considered sufficient in themselves,
and the engineer will not be responsible for seeking further data from the manufacturer, or for
otherwise researching the product. Failure to provide complete data will be cause for rejection of the
product. The submission shall include any impacts that could be expected from the alternative
product and shall also indicate any product that would require a license or royalty, the actual fees, and
a note that these fees would be handled by the bidder.

The bidder shall provide submissions, meeting the above parameters no less than 96 hours prior to bid
opening for review by the engineer.

A. TREATMENT TANKS

1. General:

The manufacturer shall provide the structural design and certification to the engineer for
review. The design shall be in accordance with accepted engineering practice. Precast
concrete or fiberglass tanks shall have been designed by a registered engineer and
approved by state or local regulatory agencies, or authorities.

a. Loading Criteria:

o There shall be 140 pcf for minimum weight of saturated backfill, or 127 pcf for
unsaturated backfill (500 psf minimum).

e Minimum lateral loading shall be 62.4 pcf. Lateral loading shall be determined from
ground surface.

e The tank shall also support a concentrated wheel load of 2500 Ibs.

e There are four (4) typical loading conditions that should be analyzed:
e 4 ft. Bury + Full Exterior Hydrostatic Load

e 4 ft. Bury + Full Exterior Hydrostatic Load + 2500 Ib. Wheel Load.
e 1ft. Bury + 2500 Ib. Wheel Load.

e Tank Full, Interior Hydrostatic Load and Unsupported by Soil.

e Load Case 4 represents the tank full of liquid at 62.4 Ibs/cu.ft. This condition
addresses seam and haunch stress-strain relationships that occur during
watertightness testing, as well as poor soil bedding conditions that provide
inadequate support.
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Tanks requiring deep burial (>48”) or subject to truck or heavy traffic loading require
special consideration. (A minimum soil cover of 12 inches shall be used, unless specified
otherwise by manufacturer.)

All tanks shall be structurally sound and watertight and shall be guaranteed in writing by
the tank manufacturer for a period of two years from the date of final acceptance.
Manufacturer's signed guarantee shall accompany bids. The tank guarantee/warranty
shall be furnished at the time of submittal. Tank warranty shall not have a limited
liability in regards to replacement cost of the tanks. The septic tank shall be capable of
withstanding long-term hydrostatic loading, in addition to the soil loading, due to a water
table maintained at ground surface.

Tanks shall be manufactured and furnished with a minimum access opening of 20 inches
in diameter and of the configuration shown on the manufacturer’s drawings.
Modification of completed tanks will not be permitted.

Inlet plumbing shall include an inlet tee which penetrates 18 inches into the liquid from
the inlet flow line. (The depth may vary depending on the tank’s height; in all cases,
though, the inlet should extend to a level below the bottom of the maximum scum depth.)
The inlet plumbing shall allow for natural ventilation back through the building sewer
and vent stack.

Tanks shall be capable of successfully withstanding an aboveground static hydraulic test
and shall be individually tested.

Tanks shall be installed in strict accordance with the manufacturer's recommended
installation instructions.

2. Concrete Tanks:

a.

Walls, bottom and top of reinforced concrete tanks shall be designed across the shortest
dimension using one-way slab analysis. Stresses in each face of monolithically
constructed tanks may be determined by analyzing the tank cross-section as a continuous
fixed frame.

The walls and bottom slab shall be poured monolithically; alternatively, water stops may
be provided.

Reinforcing steel shall be ASTM A-615 Grade 60, FY = 60,000 psi. Details and
placement shall be in accordance with ACI 315 and ACI 318.

Concrete shall be ready-mix with cement conforming to ASTM CI50, Type Il. It shall
have a cement content of not less than six (6) sacks per cubic yard and maximum
aggregate size of 3/4-inch. Water/cement ratio shall be kept low (0.35%), and concrete
shall achieve a minimum compressive strength of 4000 psi in 28 days. The Contractor
shall submit a concrete mix design to the Engineer for review and approval. Three (3)
concrete sample cylinders shall be taken and tested until the manufacturer and Engineer
are satisfied that the minimum compression strength is being obtained. To ensure
compliance, the manufacturer shall then make and set three (3) sample cylinders for a
minimum of 20% of the remaining tanks at the discretion of the Engineer. If the
minimum compressive strength is not being obtained, the manufacturer shall be required
to make the test sample cylinders for each tank manufactured. Calcium chloride will not
be allowed in the mix design. The cost of testing cylinders shall be the tank
manufacturer's responsibility. The tank manufacturer may supply a Swiss hammer for
compressive testing in the field in lieu of sample cylinders.

Tanks ma(g be protected by applying a heavy cement-base waterproof coating
(Thoroseal™ or equal), on both inside and outside surfaces, in compliance with Council of
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American Building Officials (CABO) report #NRB-168; 6181, however, the tank should
be watertight without the addition of seal coatings.

Form release used on tank molds shall be Nox Crete™ or equal. Diesel or other
petroleum products are not acceptable.

Tanks shall not be moved from the manufacturing site to the job site until the tank has
cured for seven (7) days or has reached two-thirds of the design strength.

Tanks shall be manufactured and furnished with access openings of the size and
configuration necessary to accommodate individual packaged pump systems. For 24-inch
diameter access risers, the tank manufacturer shall cast in place a flanged tank adapter to
facilitate the bonding of a 24-inch diameter access riser. The flanged tank adapter shall
be made of 1/4” thick ABS and shall have an outside diameter of 27 inches and an inside
diameter of 22-3/4 inches. The adapter must have an overall height of no less than 3
inches to allow 1-1/2” exposed for sufficient bonding area once the adapter is installed in
the tank. For 21 and 30-inch diameter access risers, either a grooved tank adapter plate
(Model RRFTA or RRFTA30) or a flanged tank adapter (Model FRTA30) may be
installed in the tank. The adapter shall be manufactured of fiberglass or ABS and shall
accommodate a 21 or 30-inch diameter access riser.

The septic tank and the top slab shall be sealed with a preformed flexible plastic gasket.
The flexible plastic gasket shall be equal to the flexible butyl resin sealant congeal CS-
102 or CS-202 as manufactured, and shall conform to federal specification SS-S-
00210(2i0A) and AASHTO M-198. A mechanical fastening method shall be used if the
seasonal groundwater level may reach the top slab seam of the tank.

In order to demonstrate watertightness, tanks shall be tested at the factory and again on-
site prior to acceptance. Inlets to the septic tank will be watertight pipe seal Cast-A-

Seal ™ (Manufactured by Press-Seal Gasket Corporation) or approved equal. Each tank
shall be tested at the factory, prior to shipping, by filling with water to the soffit and
letting stand. After 24 hours, the tank shall be refilled to the soffit and the exfiltration
rate shall be determined by measuring the water loss during the next two (2) hours. Any
leakage shall be cause for rejection. After installation is completed and before
backfilling, each tank shall be filled with water to a point 2” above the top of the tank and
the water loss measured after a twenty four-hour period. After it has been determined
that there is no leakage, test the access riser seam. Backfill to a minimum depth of 2”
above the riser seam to prevent damage from hydrostatic uplift. Fill the tank to a point 2”
above the riser seam (the field test period may be reduced to not less than two (2) hours).
No tank will be accepted if there is any leakage over the two (2) hour period.

3. Fiberglass Tanks:

Method of Calculations:

1.

Fiberglass tanks shall be analyzed using finite element analysis for buried
structures.

Calculations shall address the following:
e strength
e buckling

o deflection of 5% of the tank diameter, based on service load (including long-
term deflection lag)

e buoyancy
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3. Performance testing

Material Properties and Laminates

The laminates considered in this analysis shall be fiberglass reinforced polyester resin,
using grades of resin and fiberglass considered acceptable for use with septic tank
construction. The thicknesses for different regions of the tanks shall be described and
shown in shop drawings for each individual tank.

Typical primary strength properties are listed below:

Tensile Modulus (psi) 1,000,000
Ultimate Tensile strength (psi) 10,000
Ultimate Compressive strength (psi) 21,000
Ultimate Flexural strength (psi) 18,000
Ultimate Shear In-Plane (psi) 7,000

In lieu of calculations for fiberglass tanks, the supplier may elect in-situ performance
testing. In-situ testing of each tank model shall include use of strain gauge and deflection
gauge. The tank will be subjected to external forces equal to twice the actual load.

Maximum initial deflection based on test loading shall not exceed 3% of the tank
diameter.

Performance testing will be evaluated by a Registered Professional Engineer (P.E.). The
Engineer will have the sole responsibility to determine the maximum external loading on
any of the tank models.

The tank shall be constructed with a glass fiber and resin content specified by the
manufacturer and with no exposed glass fibers. Any metal part shall be 300 series
stainless steel.

Inspections may be made by the engineer in the supplier’s yard, within the plant, upon
delivery and again after installation. The minimum wall thickness shall be 3/16-inch. If
the wall thickness is suspected to be less than 3/16-inch or if delamination is suspected
within any portion of the tank, the engineer may drill a 1/4-inch diameter hole through
the tank wall for inspection purposes. If the required minimum 3/16-inch thickness is not
found, repair if feasible shall be the responsibility of the contractor. If repair is judged
not feasible, the tank shall be rejected. If twenty percent (20%) or more of the tanks are
rejected for any of the aforementioned reasons, each tank under this bid will become
suspect of substandard quality and subject to rejection by the engineer. If the required
minimum 3/16-inch thickness is found and no delamination is present, the repair of the
inspection holes shall be the responsibility of the engineer.

The engineer shall specify the minimum weight of each tank model that will be allowed.
The manufacturer will permanently mark the weight of each tank on the top near the
access hole.

The minimum tank weight shall be specified by the manufacturer’s engineer (i.e., 330 Ibs
for 1000 gallon tanks ...450 Ibs for 1500 gallon tanks; add 30 Ibs for internal baffle).

Holes specified for the tank shall be provided by the manufacturer. Resin shall be
properly applied to all cut or ground edges so that no glass fibers are exposed and all
voids are filled.

EPDM gaskets, or approved equal, shall be used at the inlet to join the tank wall and the
inlet piping. ABS or Schedule 40 PVC pipe and fittings shall be used at the inlets.
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Inlet plumbing shall include an inlet tee that penetrates 18-inches into the liquid from the
inlet flow line. (The depth may vary depending on the tank’s height; in all cases, though,
the inlet should extend to a level below the bottom of the maximum scum depth). The
inlet plumbing shall allow for natural ventilation back through the building sewer and
vent stack.

In order to demonstrate watertightness, tanks shall be tested at the factory and again on-
site prior to acceptance. Each tank shall be tested at the factory, prior to shipping, by
filling with water to the soffit and letting stand for a minimum of two (2) hours. Any
leakage shall be cause for rejection. After installation is completed and before
backfilling, completely fill the tank with water, to a level two (2) inches into the riser.
Wait a minimum of two (2) hours (or as required by local rules) and inspect the tank for
leaks. There should be no drop in liquid level and no visual leakage from seams,
pinholes, or other imperfections. Once the tank is proven to be watertight, drop the water
level in the tank below the invert — but not below the mid-seam.

Each tank shall be marked in the upper most surface above or near the outlet and include
a permit number or identification number, weight of tank, type of tank, and date of
manufacture.

Installation shall be in accordance with the manufacturer’s recommendations, or as
shown on the Contract Plans, whichever is more stringent; no variations.

B. TREATMENT TANK ASSEMBLY WITH PUMP VAULT:

1.

Risers:

Risers shall be required for access to internal vaults and access into the treatment tanks for
septage pumping. All risers shall be constructed watertight. The risers shall be attached to
the tanks such that a watertight seal is provided. Risers shall extend three inches (3") above
original grade to allow for settlement and to ensure positive drainage away from the access.
Risers for inspection ports shall be a minimum of 18 inches in nominal diameter. Risers
containing pumping assemblies or electrical splice boxes shall be a minimum of 24 inches in
diameter and shall be of sufficient diameter to allow removal of internal vaults without
removing splice boxes, etc. Risers shall be a minimum of 30 inches in nominal diameter
when the depth of bury is 36 inches or greater. All other risers shall be a minimum of 24
inches in nominal diameter and shall vary in height depending on the depth of bury on the
various tanks. Adhesive required to adhere the PVC or fiberglass risers to either fiberglass or
ABS tank adapter shall be a two-part adhesive, or a single component adhesive, or a
combination of both if backfilling the same day is desired. To ensure product compatibility, a
single manufacturer shall supply risers, lids, and attachment components.

Inlet and RSV Riser:

Risers shall be Perma-Loc, Ultra-Rib, KOR FLO or engineer-approved equal. The material
shall be PVC as per ASTM D-1784 and tested in accordance with AASHTO M304M-89. The
risers shall be constructed of non-corrosive material and designed to be buried in soil. Risers
shall have a minimum stiffness of 10 psi, when tested according to ASTM D2412. Risers
shall be capable of withstanding a truck wheel load (54 square inches) of 2500 pounds for 60
minutes with a maximum vertical deflection of 1/2 an inch. Risers shall extend to three
inches above the ground surface to allow for settlement and shall have a minimum nominal
diameter of 30 inches. See section 4b below for adhesive requirements.

Inlet & Outlet Grommets: EPDM grommets shall be installed by the manufacturer for
discharge piping, to assure a watertight seal. The grommets shall be installed at the factory
by the manufacturer of the access risers.

Recirculating Splitter Valve (see Alternate):
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The ball valve is designed to redirect 100% of flow to recirculation/dilution tank during
periods of low flow or 20% of return flow to final discharge and 80% to the
recirculation/dilution tank during periods of high flow. Must be manufactured of corrosion
resistant PVC and rubber components and allow for easy removal using unions. The item is
patented and the engineer knows of no equivalent.

Alternate: Recirculating Ball Valve:

A 2, 3 or 4-inch diameter ball valve assembly to provide guaranteed return of treated effluent
returning from filter. The ball valve is designed to redirect 100% of flow to
recirculation/dilution tank during periods of low flow or 100% to final discharge during
periods of high flow.  Must be manufactured of corrosion resistant PVC and rubber
components and allow for easy removal using unions. The item is patented and the engineer
knows of no equivalent.

4. Outlet Risers:

Outlet risers shall be Perma-Loc, Ultra-Rib, KOR FLO or engineer-approved equal. The
material shall be PVC as per ASTM D-1784 and tested in accordance with AASHTO
M304M-89. The risers shall be constructed of non-corrosive material and designed to be
buried in soil. Risers shall have a minimum stiffness of 10 psi, when tested according to
ASTM D2412. Risers shall be capable of withstanding a truck wheel load (54square inches)
of 2500 pounds for 60 minutes with a maximum vertical deflection of 1/2 an inch. Risers
shall be at least 12 inches high, and shall be factory-equipped with the following:

a. Electrical and Discharge Grommets: EPDM grommets shall be installed by the
manufacturer for discharge piping, vent piping, and/or the electrical conduit to assure a
watertight seal. The grommets shall be installed at the factory by the manufacturer of the
access risers.

b. Adhesive: When bonding to concrete or fiberglass grooves, a two-part adhesive, one pint
required per 18-inch or 24-inch diameter riser and one quart required per 30-inch
diameter riser, Model ADHP10 or ADHQ10, or approved equal shall be used. When
bonding to a flanged riser tank adapter, either a two-part adhesive, Model MA320 or
equal, or a single component adhesive Model ADH100 or approved equal shall be used.

5. Lids:

One lid shall be furnished with each access riser. Lids shall be fiberglass with green non-skid
finish, and provided with stainless steel bolts, and wrench. Manufacturer shall provide
evidence that lids have been used successfully in continuous field service for a minimum of
five years to demonstrate long-term integrity and suitability for the application. Lids shall be
waterproof, corrosion resistant and UV resistant. Lids shall be flat, with no noticeable
upward dome. A crown or dome of no more than 1/8-inch is allowable. Lids shall not allow
water to pond on them. Lids shall have a green non-skid finish. Self-lubricating plastics,
such as polyethylene, shall not be considered non-skid without addition of a non-skid coating.
Lids shall form a watertight seal with the top of riser. Lids shall be capable of withstanding a
truck wheel load (54 square inches) of 2500 pounds for 60 minutes with a maximum vertical
deflection of 3/4 of an inch. Lids shall be provided with tamper-resistant stainless steel
fasteners and a tool for fastener removal. Tamper-resistant fasteners include recessed drives,
such as hex, Torx, and square. Fasteners that can be removed with common screwdrivers,
such as slotted and Phillips, or fasteners that can be removed with standard tools, such as
pliers or crescent wrenches, are not considered tamper-resistant. To prevent a tripping
hazard, fasteners shall not extend above the surface of the lid.

Optional Components

a. Traffic bearing lid: The traffic bearing lid shall be a composite FRC covers with cast iron
frame and cover which will fit over a standard lid.
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10.

11.

12.

13.

b. Rigid closed-cell foam insulation of 2-inch thickness shall be mechanically attached to
the underside of the lid. All fasteners shall be made of corrosion resistant stainless steel.
The insulation shall have an R-value of no less than 10 per 2-inch increment.

Riser Installation:
Riser installation shall be accomplished according to the manufacturer's instructions.

Pump Vaults:

A pump vault installed in conformance with the engineer’s plans shall have a minimum
effective screen area of no less than 20.6 square feet. The Pump Vault shall consist of a 12-
inch diameter HDPE vault with eight (8) 2-inch diameter holes evenly spaced around the
perimeter, located appropriately to allow for maximum sludge and scum accumulation before
requiring pumping (approximately 70% of minimum liquid level). Housed inside the
polyethylene vault shall be the assembly consisting of 1/8-inch mesh polypropylene tubes.
Attached to the vault is a flow inducer to accept one or two high-head effluent pumps.

Pump Vault:

The filter shall have a minimum effective screen area of no less than 20.6 square feet. The
Pump Vault shall consist of a 12-inch diameter HDPE vault with eight (8) 2-inch diameter
holes evenly spaced around the perimeter, located appropriately to allow for maximum sludge
and scum accumulation before requiring pumping (approximately 70% of minimum liquid
level). Housed inside the polyethylene vault shall be the Biotube assembly consisting of 1/8-
inch mesh polypropylene tubes. Attached to the vault is a flow inducer to accept one or two
high-head effluent pumps.

Discharge Hose and Valve Assembly:

Discharge Hose and Valve Assembly shall be, 1-inch, 1.25-inch, 1.50-inch or 2-inch
diameter, 150 psi PVC ball valve, 150 psi PVC check valve, PVC flex hose with minimum
working pressure rating of 64 psi, and Schedule 40 PVC pipe. When pumping downhill,
include anti-siphon assembly.

Float Switch Assembly:

A float switch assembly with three switch floats mounted on a PVC stem attached to the filter
cartridge. The floats must be adjustable and must be removable without removing the pump
vault. The low-level/timer on alarms, override timer on, and high level function shall be
preset as shown in the engineer’s plans. Each float lead shall be secured with a nylon strain
relief bushing at the splice box. The floats shall be UL or CSA listed and shall be rated for a
minimum of 5.0A @ 120 VAC.

High-Head Effluent Pumps:

For most applications, a 30 gpm 1/2 hp, 115 VAC, single phase, 60 Hz, two-wire motor, with
10 foot long extra heavy duty (SO) electrical cord with ground. Pump shall be capable of
providing a flow rate of 30 gpm against a head of 37 feet. Pump shall be UL and CSA listed
as an effluent pump. Pump shall be provided with a non-prorated five-year warranty. Larger
horsepower units are available.

Electrical Splice Box:

Electrical Splice Box for Class 1, Division shall be UL approved for wet locations, equipped
with four electrical cord grips and a 3/4-inch outlet fitting. Also included shall be UL listed
waterproof butt splice connectors. The use of a UL-approved conduit seal kit shall be required
to prevent the passage of gases, vapors, or flames through the conduit.

Controls and Alarms (see Alternate):

Remote Telemetry Control System
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The system will be monitored via remote telemetry, UL-recognized and FCC-approved for
the application, and shall contain the following operating modes:

A “Start-up Mode” during which the system will collect trend data for establishing future
operating standards,

A “Normal Mode” that manages day-to-day functions of the system,

A “Test Mode” that suspends data collection and communications with the central server
so that operators can install and service the system without affecting the panel’s trend
data and web-based communication.

In addition, the control system shall be capable of the following functions:

Data Collection and Utilization: Logs data of system conditions and events, such as pump
run time, pump cycles, alarm conditions, and alert conditions.

Troubleshooting and Diagnostic Logic: Programmed to identify and report suspected
failed components (Alarms) and negative trends in operating data (Alerts).

Advanced Control Logic: Advanced control logic will activate in the event of component
malfunction to diagnose the system using pre-established trend data and, if necessary,
modify the operation of the system until the system can be serviced.

Communications and Alarm Management: The control and monitoring system shall
operate such that the telemetry control unit will communicate with a web-based
monitoring application for reporting and alarm management. The system shall provide
for a minimum of three levels of password-protected security access and control to ensure
only qualified personnel can access and communicate with the panel.  The
communication protocol shall allow the operator to communicate with the telemetry unit
using any modem (Mac or PC) and a web browser, or a simple communication program
(e.g. HyperTerminal or Z-Term). Telemetry units requiring proprietary software shall not
be considered.

The telemetry unit will provide automatic notification or call-in to the host in the event of:

1.

Alarms, which signal fault conditions that need to be addressed immediately (e.g. high or
low liquid levels, pump failure, failed contactor, etc.);

Alerts, which signal less critical conditions that require attention, but which will engage
the panel’s troubleshooting and diagnostic logic and alternative operating modes (e.g.
stuck float switch, leaking tank, brownout, high flows, etc.);

Updates, which include follow-up reminders or all-clear notifications following
Alarms/Alerts, as well as scheduled panel reports;

Manual forced communication, from panel to host to affect an update of queued
programming changes.

In addition, the unit shall have the capability of real-time direct connection to the panel
via laptop serial port, to allow the operator real-time access to detailed logged data and
the ability to change point values.

Standard Components:

1.

Motor-Start Contactor: 115 VAC: 16 FLA, 1 hp, 60 Hz; 2.5 million cycles at FLA (10
million at 50% of FLA). 230 VAC: 16 FLA, 3 hp, 60 Hz; 2.5 million cycles at FLA (10
million at 50% FLA).

Toggle Switch: Single-pole switch, automatic On, with spring-loaded, momentary,
manual On. 20 amps, 1 hp.
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14.

3. Controls Circuit Breaker: 10 amps, OFF/ON switch. Single-pole 115 VAC. DIN rail
mounting with thermal magnetic tripping characteristics.

4. Pump Circuit Breaker: 20 amps, OFF/ON switch. Single-pole 115 VAC, double-pole
230 VAC. DIN rail mounting with thermal magnetic tripping characteristics.

5. Audio Alarm: 80 dB at 24”, warble-tone sound.

6. Visual Alarm: 7/8” diameter red lens, “Push-to-silence.” NEMA 4, 1-watt bulb, 115
VAC

7. Panel Enclosure: Measures 13.5” high x 11.3” wide x 5.6” deep. NEMA 4X rated.
Constructed of UV-resistant fiberglass; hinges and latch are stainless steel. Conduit
couplings provided.

8. VCOM — AXAL1 Panel Ratings: 115 VAC, 1 hp, 16 amps, single phase, 60 Hz.
9. VCOM-AXA2? Panel Ratings: 230 VAC, 3 hp, 16 amps, single phase, 60 Hz.

10. Remote Telemetry Unit: ATRTU-100; 36/18 VAC (center tap transformer), 8 digital
inputs, 4 analog inputs, 4 digital outputs, on-board modem (2400 baud), LED input and
output indicators, battery backup.

Optional Components:
11. Pump Run Light: 7/8” green lens. NEMA 4, 1-watt bulb, 115 VAC.

12. Heater:  Anti-condensation heater. Self-adjusting: radiates additional wattage as
temperature drops.

13. Surge Arrestor: AG2401 120/230V, three 18" leads, rated for a maximum of 32,000amps,
UL/CSA listed.

14. Intrinsically Safe Control Relays: 115 VAC. Listed per UL 698A, for Class 1 Div. 1,
Groups A, B, C, D hazardous locations. Larger enclosure required.

15. Current Sensor: 115 VAC. Go/no-go operation. Pump fail indicator light on panel.
Manual reset switch.

16. Event Counter: 115 VAC, 6-digit, non-resettable.

17. Elapsed Time Meter: 115 VAC, 7-digit, non-resettable. Limit of 99,999 hours; accurate
to 0.01 hours.

Installation:

All pumping system components shall be installed in accordance with the manufacturer's
recommendations, the engineer’s plans, and all state and local regulations.

Location:

The pump control panel shall be mounted on a post or exterior wall nearest the tank and
pump. If mounting to an exterior wall, try to select a garage or outbuilding where the sound
of the motor contactor engaging will not be noticed. If a garage or outbuilding wall isn’t
available, installation should include use of sound-deadening insulation. (Post and panel
mounting assemblies are acceptable.) The control panel shall be located within 50 feet and in
sight of the pump motor or shall be provided with a lockable disconnect switch. The panel,
when possible, should be mounted in the shade and protected from the weather. The panel
should be located at a convenient height (usually about five feet above the ground) and where
it will be accessible for maintenance.

Controls and alarms shall be listed per UL 508. Panels shall be repairable in the field without
the use of soldering irons or substantial disassembly. Panel shall be a control panel meeting
the following:
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Small Communities
Bethel Heights, Arkansas
225,000 gpd design
e STEP collection
¢ 36 AX100 pods
e Subsurface drip dispersal
e Start-up: 12/2003
e Average effluent characteristics
~BOD.:: 2.4 mg/L
~TSS: 5mg/L
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AX100 pods
e Subsurface drip dispersal
e Start-up: 3/2004
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Vacation Homes
Northport Point, Michigan

120,000 gpd design

e STEP collection for seasonal
homes in Northern Michigan

e 24 AX100 pods

e Subsurface dispersal

o Start-up: 3/2004

e Average effluent characteristics
~TN: 13.7 mg/L
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e« s s o s s s« s s =« = OrencoSystems’Inc.
e e e e e e e e = e e b e “e%ee’  Changing the Way the World Does Wastewater®

gpd design

TEG and STEP collection

o2 AX100 pods

e Subsurface dispersal

e Start-up: 8/2003

e Average effluent characteristics
~BOD:: 13 mg/L
~TSS: 8 mg/L
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Arvest Bank Data Center/Offices
Lowell, Arkansas

¢ 3350 gpd design

¢ 225 employees

o1 AX100 pod

e Subsurface drip dispersal
e Start-up: 3/2004
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Schools/Churches

Grand Bay Elementary School, Alabama
« 30,000 gpd design

e Capacity to add subdivisions

e 6 AX100 pods

e Subsurface dispersal

e Start-up: 6/2003

e Average effluent characteristics
~BOD.: 6 mg/L
~TSS: 6.4 mg/L
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STEP collection for cabins
and lodges

e 12 AX20 pods
e Subsurface dispersal
e Start-up: 3/2003

Commercial Applications TPP-AX-COMM-XX 6/7/06 #8
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1 Café, California

pular 200-seat beachfront
staurant

- High-strength, highly variable
waste flows
¢ 10 AX100 pods

e Seepage pits and subsurface
drip dispersal

e Start-up: 2/2003
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e Capable of handling .
225,000 gpd of de5|gn
flow

e STEG Collection

« Golf Course Irrigation e
for Disposal
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Iéction
» AX100 pods

e Uses UV disinfection and
directly discharges to the
nearby river

e Start-up: 1/2003
e Average effluent characteristics [
~BOD.: 7 mg/L ’

~TSS: 5 mg/L
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e Start-up: 1989

e Average effluent characteristics
~BOD;: 3.8
~TSS: 5.4
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Environmentally “Green” Complex
Audubon Society, California

¢ 1200 gpd design

e Off the sewer and power
grid in the city of Los
Angeles

e 3 AX20 pods
e Subsurface drip dispersal
e Start-up: 11/2003

B e

Commercial Applications TPP-AX-COMM-XX 6/7/06 #14



GE '
Water & Process Technologies

Budget Proposal for

Los Olivos WWTP

Scenario 1 - Commercial Property Only
Z2-MOD™-S12 MBR System with Option for Z-MOD™ M16 Dual

Submitted to:
Doug Pike
MNS Engineers

July 1, 2010

Proposal Number : TBD

ZENON Environmental Corp dba

GE Water & Process Technologies
James Peterson, Regional Manager
PH 760 685-8573

Local Representation By:

Coombs Hopkins Company

Jeremy Neill
PH 714 337-1570




GE
Water & Process Technologies @

GE Water & Process Technologies
Confidential and Proprietary Information

GE Water and Process Technologies (“Seller”) submits the information contained in this
document for evaluation by MNS only. MNS agrees not to reveal its contents except to those
in their organization necessary for evaluation. Copies of this document may not be made
without the prior written consent of Seller's Management. If the preceding is not acceptable,
this document shall be returned to Seller.

This proposal is for budgetary purposes only and does not constitute a final offer of sale.



Water & Process Technologies

Basis of Design

For Scenario 1, commercial wastewater only, GE is presenting two options to treat
wastewater. The base offering is a quanitiy of one (1) Z-MOD™-S12 Membrane Bioreactor
Systems (MBR), designed to treat an average daily flow (ADF) of 0.0306 MGD and a maximum
daily flow (MDF) of 0.0555 MGD. During normal operation one train will treat the ADF and
both trains will come on line to treat the MDF condition.  This system will also requires a
minimum of twelve hours of equalization (at ADF). The equalization volume ensures that
during MDF and peak hour flow (PHF) conditions one train can be offline for cleaning or
maintenance if required.

The optional affering is a Z-MOD™ M16D system which will lend itself to expansion.
Membranes may be added to this system as described in the proposal for Scenario 2 for a
total plant capacity of 0.065 MGD.

The following tables summarize the main design parameters on which the Z-MOD™-MBR
systems have been designed.

1.1 Influent Flow Data
The influent design flows are summarized in the table below.
Average Day Flow 0.0306 mgd
Maximum Month Flow 0.0450 mgd
Maximum Week Flow 0.0468 mgd
Maximum Day Flow 0.0555 mgd
Peak Hour Flow 50 gpm
Redundancy (N-1 flow capacity) for 24 hours 0.0306 mgd
e Average Day Flow (ADF) - The average flow rate occurring over a 24-hour period based on annual flow rate
data.
e Maximum Month Flow (MMF) - The average flow rate occurring over a 24-hour period during the 30-day
period with the highest flow based on annual flow rate data.
e Maximum Week Flow (MWF) - The average flow rate occurring over a 24-hour period during the 7-day period
with the highest flow based on annual flow rate data.
e Maximum Day Flow (MDF) - The maximum flow rate averaged over a 24-hour period occurring within annual
flow rate data.
e Peak Hour Flow (PHF) - The maximum flow rate sustained over a 1-hour period based on annual flow rate
data.
1.2 Influent Quality
The design solution proposed is based on the wastewater characteristics detailed below. All
parameters are assumed and must be verified prior to final design. Tank volume and process
equipment may change if the water quality is significantly different.
GE Confidential and Proprietary Information Page 3
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Minimum Influent Temperature 15 °C

BODs ! 400 mag/L
7SSt 400 mg/L
TKN 55 mag/L
NHs-N 35 mg/L
TP 8 mg/L
Alkalinity 250 mg/L

Note 1. GEis assuming that sufficient influent alkalinity is available to ensure proper performance of the

biological system. If influent alkalinity level is not sufficient, chemical addition by Buyer will be required.
GE has included a NaOH dosing system for emergency pH control in its scope of supply; however this will

not be adequate in the case of severe long term deficiency in influent alkalinity.

1.3 Effluent Quality

The following performance parameters are expected upon equipment startup and once the

biological system has stabilized based on the data listed in section 1.1 and 1.2.

BODs <5 mg/L
TSS <5 mg/L
TN? <10 mg/L
NH3z-N <1 mg/L
TP NA mg/L
Turbidity <1 NTU

Note 1: TN less than 10mg/L corresponds to minimum design temperatures of 10°C and <1.5 mg/L non-
biodegradable TKN in the system influent

1.4 Influent Variability

Flows or loads in excess of the design criteria defined above must be equalized prior to the
MBR system. In the event that the influent exceeds the specifications used in engineering this
proposal, or the source of influent changes, the ability of the treatment system to produce
the designed treated water quality and/or quantity may be impaired. Buyer may continue to
operate the system, but assumes the risk of damage to the system and/or additional costs

due to increased membrane cleanings, potential for biological upset and/or increased
consumable usage.

GE Confidential and Proprietary Information
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2 System Design and Scope
2.1 The Z-MOD™-S

The GE Water Z-MOD™-S is a fully integrated wastewater treatment system that
incorporates all biological processes and ultrafiltration membranes into a compact tank
network, enabling simple, cost-effective set up, maintenance, and operation. These
Membrane Bioreactor (MBR) systems outperform conventional treatment alternatives in all
categories, offering reduced operating costs, smaller plant footprints, more reliable
performance, and high quality effluent that meets or exceeds the world’'s most stringent
discharge and reuse standards.

Z-MOD™-S systems produce superior quality effluent through an innovative combination of
immersed GE Water ZeeWeed® ultrafiltration (UF) membranes and a suspended growth
biological reactor. ZeeWeed® UF membranes replace the solids separation function of
secondary clarifiers and the polishing function of granular filter media that are found in
conventional activated sludge systems. By eliminating the need for sludge settling, the Z-
MOD™ MBR process can operate at mixed liquor suspended solids (MLSS) concentrations in
the range of 8,000 to 12,000 mg/L, three to five times greater than conventional systems,
resulting in designs that are significantly more compact.

Fewer processes, combined with PLC control of principal

Z-MOD™ packaged systems .
i system components, makes plant operation less labor

bring the proven large-plant

features and performance of ~ intensive and much more straightforward. Plant operators
ZeeWeed® membranes to are only required to perform regular preventive maintenance
compact, pre-engineered on membrane system pumps, blowers, and associated
wastewater treatment mechanical equipment to ensure efficient biological

systems. processes and optimum membrane permeation.

Figure 1: Z-MOD™-S Configuration

GE Confidential and Proprietary Information Page 5
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At the core of the Z-MOD™-S MBR is the ZeeWeed® 500 Giean Water
reinforced hollow-fiber membrane—the industry's leading choice
for long-life and high performance in the harsh, high-solids
environment of a bioreactor. The rugged fibers are held in
modular cassettes that are immersed directly into the mixed
liquor.

Each cassette has a permeate header that is connected to the
suction side of a self priming centrifugal pump, which applies a
low-pressure vacuum to draw treated effluent through the
microscopic pores of the fibers in an outside-in flow path. This
method of permeation minimizes energy demands and prevents
particles from fouling and plugging the inside of the membrane
fiber.

Outside-in permeation also simplifies membrane cleaning and
maintenance, utilizing a stream of coarse bubbles which rise
vertically along the length of the membrane to scour rejected
solids away from the membrane surface. Periodically, the
permeate flow can be automatically reversed to backflush solids

that have o.ccumuloted on the membrane ;urfoce. When ZeeWeed® UF
necessary, in-tank chemical recovery cleanings can restore membranes operate
membrane permeability to optimum levels. under a low-pressure

vacuum, drawing clean
water to the inside of the

Option- Z2-MOD M™ 16 fiber (outside-in flow
: path), while leaving
Figure 2 : Z-MOD™-M Configuration impkurities in the process
tank.

—
i

1 l\
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2.2

2.3

2.4

Biological System Design- S12 System

The system has two membrane trains with a single bioreactor train supplied by GE. The
system consists of horizontal epoxy coated steel tanks. The tanks are divided into a pre-
anoxic zone, aerobic zone and filtration chamber.

Flow Basis of Biological Design (MMF) 0.045 mgd
Total Anoxic Volume 11,750 USgal
Total Aerobic Volume (excluding membranes) 11310 USgal
Total Reactor Volume including membranes 28,545 USgal
Design HRT 14.8 hours
Design SRT 13.8 days
Bioreactor MLSS 8,000 - 10,000 mg/L

Note: The volumes are based on standard 41’ tank design.

Biological System Design- Optional M16 System

The biological system for this project consists of anoxic and aerobic zones. The
corresponding volumes for each zone are listed in the table below. The bioreactor system is
by others.

Flow Basis of Biological Design (MMF) 0.0.45 mgd
Total Anoxic Volume 5,230 USgal
Total Aerobic Volume (excluding membranes) 19,783 USgal
Total Reactor Volume (excluding membranes) 25,013 USgal
Design HRT 14.6 hours
Design SRT 138 days
Bioreactor MLSS 8,000 - 10,000 mg/L

Note; Volumes may change in final design.

Ultrafiltration System Design - S12 Systems

The ultrdfiltration design of this system is described in the table below where membrane
modules are assembled into cassettes and cassettes are installed in the filtration chamber of
the bioreactor tank.

Type of Membrane ZeeWeed® 500a
Number of ZMOD S12 units 1
Number of Trains 2
Number of Cassettes Installed per Train 1
Number of Modules Installed per Cassette 5
Total Number of Cassettes 2
Total Number of Modules 10
GE Confidential and Proprietary Information Page 7
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2.5

2.6

Ultrafiltration System Design - Optional M16 System

The ultrafiltration design of this system is described in the table below where membrane
modules are assembled into cassettes and cassettes are installed in coated carbon steel
tanks supplied by GE.

Type of Membrane ZeeWeed® 500c
Number of ZMOD M16 units 1
Number of Trains 2
Number of Cassettes Installed per Train 1

Number of Modules Installed per Cassette 5

Total Number of Cassettes 2
Total Number of Modules 10 with 37.5% free sapce

Z2-MOD™-S Equipment Description

The Z-MOD™-S MBR is an integrated system designed for easy and low cost installation.
Biological processes, membranes, pumps, and blowers are shipped and installed in a single
compact unit. The process skid and biological tank, as well as any ancillary equipment
provided for this project, are shipped separately and will need to be connected on site. Please
refer to section 2.7 below for a complete list of GE supplied equipment.

Control Equipment

A GE Fanuc Programmable Logic Controller (PLC) with a Human Machine Interface (HMI),
installed in the main NEMA 12 control panel, monitors and manages all critical process
operations.

Level controls monitor the level of mixed liquor in the process tanks and transmit this
information to the Z-MOD™ PLC. The PLC will activate the permeate pump train to ON during
high mixed liquor levels, or to STANDBY during low mixed liquor levels in the process tanks.

In the event of a system or equipment problem requiring operator attention, the PLC can
either alert the operator or shut the system down.

The control panel includes all motor control hardware for the Standard GE supplied
equipment.

Permeate Equipment

One permeate pump per train draws treated effluent through the pores of the membrane
fibers and into the backpulse tank. Once full, the treated effluent is automatically diverted
away from the backpulse tank to a final disposal point.

Manual throttling valves are used to adjust the discharge flow of the permeate pumps.

Backpulse Equipment

Separate pumps (duty + standby) are used to periodically reverse the flow of the permeate
and backpulse the membranes at regular intervals. Under normal operating conditions,
permeation is periodically stopped and aeration is used to dislodge particles from the surface
of the membrane fibers, and a full backwash sequence is often not required.

GE Confidential and Proprietary Information Page 8
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2.7

Aeration System

Two aeration blowers (duty and standby) provide air for the biological tank and ensure that
sufficient oxygen is available to maintain the biological processes in the tank. Two separate
duty membrane blowers enable membrane air scouring, which removes accumulated solids
from the surface of the membrane and maintains permeability.

Fine Bubble Diffusers

A fine bubble diffused aeration system delivers air from the aeration blowers to the aerobic
zone of the steel tank. Z-MOD™-S MBR is equipped with high efficiency diffusers (shipped
loose for installation on site) that can operate with smaller aeration blowers, thus reducing
operating costs.

Anoxic Zone Mixing

The anoxic zones are mixed using periodic air surges to turn over the contents of the
chamber and prevent solids from settling in the anoxic chamber. This small amount of
aeration has no deleterious effect on the anoxic zone biological efficiency.

Mixed Liquor Recirculation Equipment

Recirculation pumps transfer mixed liguor from the membrane chamber to the bioreactor at
a rate of 4 x ADF. The sludge returns to the membrane chamber by gravity at 5 x ADF. -

Z2-MOD™-M Equipment Description

The following is a description of the equipment included in GE’'s Scope of Supply. The
filtration system is completely skid mounted including the backpulse tank, membrane tanks
(with membrane cassette assemblies including air and permeate header), permeate and
backpulse pumps, membrane blowers and control panel. Critical items that will be shipped
loose for installation by Buyer include the biological equipment, RAS pumps and chemical
dosing systems. Please refer to section 2.10 below for a complete list of GE supplied
equipment.

Membrane Equipment

10 membrane modules are assembled into two ZeeWeed® cassettes, which are installed
into separate, skid-mounted membrane tanks on the Z-MOD™ unit. Separate membrane
tanks provide system redundancy at average daily flow. Influent is fed from the process tank
to the membrane tank and is isolated using an automated flow valve.

Control Equipment

A GE Fanuc Programmable Logic Controller (PLC) with a Human Machine Interface (HMI),
installed in the main NEMA 12 control panel, monitors and manages all critical process
operations.

Level controls monitor the level of mixed liquor in the process tanks and transmit this
information to the Z-MOD™ PLC. The PLC will activate the permeate pump train to ON during
high mixed liquor levels, or to STANDBY during low mixed liquor levels in the process tanks.

In the event of a system or equipment problem requiring operator attention, the PLC can
either alert the operator or shut the system down.

GE Confidential and Proprietary Information Page 9
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The control panel includes all motor control hardware for the Standard GE supplied
equipment.

Permeate Equipment

One permeate pump per train draws treated effluent through the pores of the membrane
fibers and into the backpulse tank. Once full, the treated effluent is automatically diverted
away from the backpulse tank to a final disposal point. Manual throttling valves are used to
adjust the discharge flow of the permeate pumps.

Backpulse Equipment

Two skid-mounted pumps are used to periodically reverse the flow of the permeate and
backpulse the membranes at regular intervals. Under normal operating conditions,
permeation is periodically stopped and aeration is used to dislodge particles from the surface
of the membrane fibers, and a full backwash sequence is often not required.

Membrane Scour Aeration System

One membrane air scour blower per train is mounted on the Z-MOD™ skid with associated
piping. The air scour blower provides membrane air scouring during production.

Common Features Shared by Both Options

Sludge Wasting System

Sludge wasting is accomplished by periodically drawing mixed liquor directly from the
bioreactor. A connection is provided on the bioreactor to facilitate sludge removal via
vacuum truck. The frequency of wasting is a function of influent characteristics, reactor
design and operator preference. In certain operating circumstances, bioreactors can be
designed to accommodate client preferences with regards to wasting frequencies.

Grinder Pumps

Grinder pumps are included (loose shipped, to be installed in the equalization tank) to shred
domestic waste to eliminate clogging and solid buildup in feed piping. The duplex grinder
pumps are automatically activated by the PLC in a lead/lag arrangement according to the
level controls in the equalization tank.

Sodium Hypochlorite Dosing System

The Sodium Hypochlorite Dosing system is used during membrane cleaning applications to
remove organic fouling from the membrane surface.

Citric Acid Dosing System

The Citric Acid Dosing system is used during membrane cleaning applications to remove
inorganic scaling from the membrane surface.

pH Adjustment System

The pH Control System doses Sodium Hydroxide into the process tank in order to maintain a
desired pH for optimal biological performance. This system is meant for infrequent pH
adjustment and is not meant as a substitute for insufficient alkalinity in the plant influent. If
alkalinity deficiency has been identified as a potential concern in your application, alkalinity
supplementation will also be required.
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Effluent Flow Measurement

An effluent flow meter is included to provide daily discharge flow measurements.

Effluent Turbidity Analyzer

An effluent turbidity analyzer monitors effluent water quality and alerts operators if effluent

turbidity rises beyond acceptable parameters.

Effluent Disinfection

Loose-shipped ultraviolet disinfection (UV) is included

2.8 Membrane Cleaning

Air scouring, membrane relaxation and backpulsing are the day-to-day methods used to
maintain membrane performance. Over longer periods of time, the membranes can
experience fouling caused by the accumulation of organic matter or crystallized salts within
the membrane fiber pores. On these occasions, the ZeeWeed® membranes may require

cleaning to restore permeability.

Maintenance cleans are automatically used at regular intervals to backpulse chemical

solution through the membranes on a scheduled basis.

Recovery cleaning may be required periodically where the membranes soak in a cleaning
solution for a period of 8-12 hours. The frequency of recovery cleaning is site-specific, but
typically occurs every six months. Recovery cleaning is a chemical process that is carried out
manually using sodium hypochlorite and/or citric acid (as required). Sodium hypochlorite is
used to oxidize organic foulants and citric acid removes inorganic scaling. The membrane
cassettes are taken offline for recovery cleans in a separate dip tank.

2.9 Typical Component Specification

Equipment Supplier
Membrane modules GE
Backpulse pump G&L
Permeate pump Gorman Rupp
Membrane air scour & process air blowers Riestchle

Flow meter, magnetic

Endress & Hauser

Pressure transmitter

Endress & Hauser

Pressure level transmitter

Endress & Hauser

Level switches

Signal Master

Pressure indicators Ashcroft
Temperature indicator Ashcroft
Automatic valves (3" and above) George Fischer
Ball valves - stainless steel Pinnacle
Ball valves - PVC Chemline
Diaphragm valves Chemline
Butterfly valves (3" and above) Keystone
PVC ball check valves Chemline
Storage tanks Aco-Equipment
Chemical dosing pumps Prominent
Recirculation pumps Price
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