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SECTION 46 53 XX
AX-MAX EQUIPMENT SPECIFICATIONS

PART 1 - GENERAL

1.01
DEFINITIONS

A.
Wherever used in these specifications and printed with initial bold capital letters, the terms listed below will have the meanings indicated which are applicable to both the singular and plural thereof. 

1. Bid – The offer or proposal of a Bidder submitted on the prescribed form setting forth the prices for the work to be performed.

2. Bidder – The individual or entity who submits a Bid directly to the Owner.

3. Contractor – The individual or entity with whom Owner has entered into the agreement.

4. Engineer – The individual or entity named as such in the agreement.

5. Inspector - The specific individual designated by the Owner, Engineer, Contractor, and Manufacture to ensure quality control by inspecting and certifying that the installation of the AX-MAX treatment system is in compliance with the Manufactures recommendations and requirements.
6. Manufacture – A supplier, fabricator, distributor, material man, or vendor having a direct contract with Contractor or Owner to furnish materials or equipment to be incorporated in the work by contractor.

7. Owner – The individual or entity with whom Contractor has entered into the agreement and for whom the work is to be performed.

8. Operator – The individual or entity with whom the owner has entered into an agreement and for whom operation and maintenance shall be performed.
1.02
GENERAL DESCRIPTION

The MANUFACTURER shall furnish a complete advanced treatment package(s), consisting of a pump, discharge assembly, ball valve, check valve, splice box, treatment system, and controls. 

1.03
SUBMITTALS

The MANUFACTURER shall furnish six (6) sets of shop drawings and technical data sheets. The submittals shall clearly specify the materials of construction, equipment compatibility, along with drawings for each unique package being supplied. 

1.04
OR-EQUAL EVALUATIONS

A. Throughout the equipment specifications 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 CONTRACTOR 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.  It will not be the responsibility of the MANUFACTURE specified within these specifications to provide research, documentation, or data supporting the difference between the “or equal” and the specified product.  This will be the sole responsibility of the CONTRACTOR seeking the approval. 

B. 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 TWO WEEKS prior to BID opening for review by the ENGINEER for CONTRACTORS seeking approval of “or equal” products or systems shall provide, at minimum, the following. 

C. Product/System submittals, including, but not limited to;

1. The number of years the MANUFACTURER has been in business of manufacturing relevant products/systems

a. Size of company, including

1) Number of employees related to relevant products/systems

2) Number of engineers on staff related to relevant products/systems

b. Product specifications and a detailed description of how each product or component is “equal” to the specified product, system, or component. A side-by-side comparison is required. 

1) Equipment/system warranty along with exclusions

2) Performance claims, including, but not limited to;

a) Treatment design

· Surface area

· Maintenance frequency

b) Pump motor description

· Manufacturer and origin

· Length of service

· Number of units in operation

· Life-cycle cost (repair and replacement frequency)

· Warranty

c) Pump liquid end description

· Manufacturer and origin

· Length of service

· Number of units in operation

· Life-cycle cost (repair and replacement frequency and cost). Note liquid ends must be remove-able and repairable and cleanable.

· Warranty

d) Corrosion resistance

e) Pump Lead description

· Lead must be SOOW, extra heavy duty cord (600V) CSA approved.

f) Control panel components

· Manufacturer and origin

· Length of service

· Number of units in operation

· Warranty

· Enclosure description

c.
Evidence of successfully obtaining approval for a system with similar permit requirements with the regulating authority

d.
Summary of product/system track record and history, including, but not limited to;

1) Number of similarly sized systems

2) Detailed summary of, at minimum, ten (10) similarly sized systems, at least five (5) years old, including, but not limited to;

a) Project name, location, and application

b) Years in operation

c) Current average daily flows and design flows

d) Operator name and contact information

2. BIDDER shall specify and furnish documentation related to manufacturer (or representative) support services, including, but not limited to;

a. Installation training program and support material

b. Installation oversight program and support material

c. Operator training program and support material

d. Startup services program and support material
1.05
EXPERIENCE CLAUSE

The equipment furnished shall be manufactured and supplied by a company experienced in the design and manufacture of advanced treatment systems. MANUFACTURERS shall have a minimum ten (10) years experience in the design and manufacturer of advanced treatment systems of similar size and equipment specified. MANUFACTURERS shall have at minimum of twenty-five (25) successful installations of advanced treatment systems. 

1.06
MANUFACTURER

The MANUFACTURER shall be Orenco Systems®, Inc. or approved equal. The MANUFACTURER shall furnish a complete factory built advanced treatment system. The MANUFACTURER shall supply detailed installation and O&M instructions. and evidence of an adequate service provider network shall be submitted to the ENGINEER. The MANUFACTURER shall also submit evidence that the local supplier has spare parts, equipment repair ability, and experienced service personnel. The MANUFACTURER shall also provide the following support personnel:

· Professional engineer or personnel under the direct supervision of a professional engineer dedicated to supporting the project through design, construction, and O&M.
· Asset Management Department dedicated to assisting operators with operational and maintenance activities.
1.07
WARRANTY

The advanced treatment system MANUFACTURER shall provide a three (3) year warranty for the entire treatment system, including, but not limited to the pump, pump vault, hose and valve assembly, control panel, and splice box. Warranty term shall ensue after OWNER’S acceptance and system startup procedures are complete. The MANUFACTURER shall submit detailed exclusions from the warranty or additional cost items required to maintain the equipment in warrantable condition.  The warranty shall be documented in product literature. 

1.08
SERVICABILITY

The advanced treatment system components shall be completely serviceable, with easy access to the pump(s), effluent screen, treatment system, and floats. The pump shall be designed for removal without removing the effluent screen and floats. 

1.09
PUMPS 

The pump must be approved for use in the treatment unit as described in these specifications.  Pump shall be 3/4 to 2.0 hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 30 foot long extra heavy duty (SOOW) electrical cord with ground. The pumps must be submersible High-Head Effluent pumps.  Pumps shall be UL and CSA listed for use with effluent.  The pumps must have a minimum 24-hour run dry capability without water lubrication.  The pumps shall have a 1/8-inch bypass orifice to ensure flow circulation for motor cooling and to prevent air bind.  The pump shall have a floating impeller design to protect against up thrust and increase pump life.  The pumps liquid ends must be repairable (by replacing impellers and/or diffusers) for better long-term cost of ownership.  The motor must be rated for continuous use and frequent cycling, at least 100 cycles per day.  The motor cable must be suitable for Class 1, Division 1 and 2 applications.  The pumps shall be lightweight for easy removal and maintenance.  The pump intake screen must be 1/8-inch mesh polypropylene.  The pump shall have internal thermal overload protection and internal lightning protection. All pumps shall undergo 3-point (Dead head, Design Flow, and Design Flow + 30%) wet testing at the factory to confirm performance.

1.10
ACCESS RISERS

Risers MANUFACTURER shall be Orenco Systems®, Inc. Model 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 a 1/2 an inch.  Risers shall extend to 3 inches above the ground surface to allow for settlement. Risers shall be required for access to internal filters, vaults, and access for septage pumping. The risers shall be attached to the tanks such that a watertight seal is provided. Risers shall be a minimum of 30” in nominal diameter when the depth of bury is 36” or greater or duplex pumping assemblies are used.  All other risers shall be a minimum of 24” in nominal diameter. Risers shall vary in height depending on the depth of bury. Adhesive required to adhere the PVC risers to either fiberglass or ABS tank adapters shall be a two-component methacrylate structural adhesive or approved equal. To ensure product compatibility, a single manufacturer shall supply risers, lids, and attachment components.

1.11
TANKS GENERAL
A.
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.  

B.
Loading Criteria:

a. There shall be 140 lbs./cu.ft. for minimum weight of saturated backfill, or 127 lbs./cu.ft. for unsaturated backfill (500 lbs./sq.ft.minimum).

b. Minimum lateral loading shall be 62.4 lbs./cu.ft.  Lateral loading shall be determined from ground surface.

c. The tank shall also support a concentrated wheel load of 2500 lbs.

C.
There are four (4) typical loading conditions that should be analyzed:

1. 4 ft. Bury + Full Exterior Hydrostatic Load

2. 4 ft. Bury + Full Exterior Hydrostatic Load + 2500 lb. Wheel Load.

3. 1 ft. Bury + 2500 lb. Wheel Load.

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

Load Case 4 represents the tank full of liquid at 62.4 lbs/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.
D.
Tanks requiring deep burial (>48”) or subject to truck or heavy traffic loading require special consideration.  (A minimum soil cover of 12” shall be used, unless specified otherwise by manufacturer.)

E.
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 be limited liability 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.

F.
Tanks shall be manufactured and furnished with access openings 24” in diameter and of the configuration shown on the manufacturer’s drawings.  Modification of completed tanks will not be permitted.

G.
Inlet plumbing shall include an inlet tee that penetrates 18” 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.

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

I.
All tanks shall be installed in strict accordance with the manufacturer's recommended installation instructions
1.12
CONCRETE TANKS

A.
Tanks shall comply with general requirements set forth in Section 1.10.

B.
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.

C.
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.

D.
Concrete shall be ready-mix with cement conforming to ASTM CI50, Type II.  It shall have a cement content of not less than six (6) sacks per cubic yard and maximum aggregate size of 3/4”.  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 for each tank manufactured 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 and 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.

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

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

G.
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.

H.
Tanks shall be manufactured and furnished with access openings of the size and configuration to accommodate individual packaged pump systems.  For 24” diameter access risers, the tank manufacturer shall cast in place a flanged tank adapter to facilitate the bonding of a 24” diameter access riser.  The flanged tank adapter shall be made of 1/4” thick ABS and shall have an outside diameter of 27” and an inside diameter of 22-3/4”.  The flanged adapter shall be Orenco Systems®, Inc.  Model PRTA24 or ENGINEER-approved equal.  The adapter must have an overall height of no less than 3” to allow 1-1/2” exposed for sufficient bonding area once the adapter is installed in the tank.  For 21” and 30” diameter access risers, either a grooved tank adapter plate (Model RRFTA or RRFTA30) or a flanged tank adapter (Model PRTA30) may be installed in the tank.  The adapter shall be manufactured of fiberglass or ABS and shall accommodate either a 21” or 30” diameter access riser.

I.
The 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 by Concrete Sealants, Inc. of New Carlisle, Ohio, and shall conform to federal specification SS-S-00210(2iOA) 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.

J.
In order to demonstrate watertightness, tanks shall be tested 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. After installation is completed and before backfilling, each tank shall be shall be tested, 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 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.
1.13
FIBERGLASS TANKS

A.
Tanks shall comply with general requirements set forth in Section 1.10.
B.
Tank Installations in the United States:

1.
Acceptable Manufacturer: Xerxes Corporation or ENGINEER-approved 

C.
Tank Design – fiberglass reinforced plastic (FRP) Tanks

1.  Three tanks shall be provided in the following sizes:

a. Primary Tank #1: 40,000-gallons, 12 ft. diameter

b. Primary Tank #2: 40,000-gallons, 12 ft. diameter

c. Flow Equalization Tank: 25,000-gallons, 12 ft. diameter
2.  The tank fittings and accessories shall be as shown on the drawings.

3.  Tank shall be manufactured with structural ribs, which are fabricated as in integral part of the tank wall.

4.  Tank shall be manufactured with a laminate consisting of resin and glass fiber reinforcement only. No sand/silica fillers or resin extenders shall be used.

5.  Tank shall be vented to atmospheric pressure.

6.  Tank shall be capable of handling liquids with specific gravity up to 1.1

7.  Tank shall be compatible with liquids identified in the manufacturer's standard limited warranty.

D.
Loading Conditions – Tank shall meet the following design criteria:

8.  Internal Load - Tank shall be designed to withstand a 5-psig (35 kPa) air-pressure test with a 5:1 safety factor.

9.  Surface Loads - Tank shall be designed to withstand surface H-20 and HS-20 axle loads when properly installed according to manufacturer's current Installation Manual and Operating Guidelines.

10.  External Hydrostatic Pressure - Tank shall be designed for 7 feet (2.1 m) of overburden over the top of the tank, the hole fully flooded, and a safety factor of 5:1 against general buckling.
E.
Onsite Wastewater Storage Applications:

11.  Governing Standards, as applicable:

a.  ANSI/AWWA D120 - Thermosetting Fiberglass-Reinforced Plastic Tanks.

b.  American Concrete Institute (ACI) standard ACI 318, Building Code Requirements for Structural Concrete.

c.  IAPMO/ANSI Z1000 - Prefabricated Septic Tanks. Tank shall be IAPMO/ANSI Z1000 listed and labeled.

d.  Tank manufacturer shall be recognized by Underwriters Laboratories (UL) as a manufacturer of tanks listed to the UL-1316 standard.

12.  Tank Design: Single-Wall or Double-Wall vessel as specified and shown on the Drawings.

a.  Interstitial Space (Double-Wall Tanks only):

1)  The interstitial space between the primary and secondary walls shall be constructed with a glass reinforcement material such as Parabeam, which provides a structural bond between the two tank walls, while creating a defined interstice that allows for free flow of liquid.

2)  A tank top fitting shall be provided to allow for a monitoring sensor to be installed at the bottom of the interstice.

3)  The interstice of the tank shall be designed to withstand 20-psig (138 kPa) pressure.

F.
Tank Accessories – Onsite Wastewater Storage Applications:

b.  Tank Anchoring:

1)  Anchor straps shall be as supplied by tank manufacturer and designed for a maximum load of 25,000 lbs (11340 kg).

2)  Galvanized turnbuckles shall be supplied by the tank manufacturer.

3)  Prefabricated concrete anchors shall be supplied by the tank manufacturer, designed to the ACI 318 standard, manufactured with 4,000 psi concrete and shall have adjustable anchor points.

c.  Access Openings:

1)  All access openings shall have a diameter of 30 inches (610 mm or 762 mm), complete with riser, lid and necessary hardware.

d.  Attached Access Risers:

1)  Attached access risers shall be PVC or FRP as supplied by tank manufacturer.

2)  Attached access risers shall be 30 inches (610 mm or 762 mm) diameter

3)  Access risers shall be attached to access openings during installation utilizing adhesive supplied by the riser manufacturer.

e.  Piping and Fittings:

1)  Tank shall be equipped with factory-installed pipe stubs.

2)  PVC piping shall at a minimum meet the requirements of ANSI Schedule 40.

f.  Manway Openings:

1)  The standard manway shall be flanged, 22 inches (559 mm) I.D. and complete with gaskets, bolts and cover.

2)  Manway openings shall be designed to withstand 5-psig (35 kPa) test pressure with a 5:1 safety factor.

G.
Testing

1. Tank shall be tested according to the tank manufacturer's Installation Manual and Operating Guidelines in effect at time of installation.

H.
Installation

I.
Tank shall be installed according to the tank manufacturer's Installation Manual and Operating Guidelines in effect at time of installation. 
PART 2 – FLOW EQ/PRE-ANOXIC TANK
2.01
ACCESS RISERS


Refer to Part 1.10 

2.02
LIDS

One lid shall be furnished with each access riser.  Lids shall be Orenco Systems®, Inc. DuraFiber Model FLD30G or  ENGINEER-approved equal, as appropriate, 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” 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 (81 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 may include the following:

1. Rigid closed-cell foam insulation of 2-inch or 4-inch thickness shall be attached to the underside of the lid.  Any 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.

2. Traffic bearing lid: The traffic bearing lid shall be a cast iron frame and cover, part number 6024, 3060, 4036, as manufactured by Sather Manufacturing Co., Inc., or approved equal, which will fit over a standard lid.  The cover shall have the word SEWER cast into it.

2.03
PUMP VAULT

Standard: Flow Inducer Series

Orenco Systems®, Inc. Model FITR Series, Flow Inducer Tower or engineer-approved equal, installed in conformance with the engineer’s plans.  Tower shall consist of up to five (5) 5-inch diameter PVC flow inducers each with eight (8) 2-inch diameter holes evenly spaced around the bottom.  Tower will accept one to five high-head effluent pumps.

· When using a flow inducer tower within a fiberglass tank, a VB1806-FRP platform or engineer-approved equal shall be used to provide a flat stable surface for flow inducer support.

Alternate: PVU Series

Orenco Systems®, Inc. Model PVU Series, Universal Biotube® Pump Vault or engineer-approved equal, installed in conformance with the engineer’s plans.  The filter shall have a minimum effective screen area of no less than 19.7 square feet. The Biotube pump vault shall consist of a 12-inch diameter polyethylene 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.
2.04
PUMPS / OPERATING CONDITIONS

PF300512

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF3005 series or engineer-approved equal 1/2Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.

PF500712

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF5007 series or engineer-approved equal 3/4Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.

PF501012

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF5010 series or engineer-approved equal 1Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.

PF751012

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF7510 series or engineer-approved equal 1Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 1- 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.

2.05
DISCHARGE HOSE AND VALVE ASSEMBLY

HV125BCQPR (for use with PF30 pumps)
Orenco Systems®, Inc. Model HV125BCQPR or engineered-approved equal. Discharge assembly shall be 1.25-inch diameter and include 150 psi PVC ball valve, 150 psi PVC check valve, high pressure PVC flex hose with working pressure rating of 250 psi, and Schedule 40 PVC pipe with cam coupler adapter for quick disconnect.  Optional components may include the following:
HV200BSQ (for use with PF50 and PF75 pumps)
Orenco Systems®, Inc. Model HV200BSQ or engineered-approved equal. Discharge assembly shall be 2-inch diameter and include 150 psi PVC ball valve, 200 psi PVC true union check valve, PVC flex hose with working pressure rating of 60 psi, and Schedule 40 PVC pipe with cam coupler adapter for quick disconnect.  Optional components may include the following:
OPTIONAL COMPONENTS:

1. Drainback: In cold weather climates a drain-back style discharge assembly shall be used which includes an 1/8” drain back orifice above the check valve.  This valve style may be used with a cold weather kit.
2. Cold weather kit: For cold weather climates and deep bury tanks, Orenco Systems®, Inc. Model Cold Weather Kit or engineer-approved equal.  
3. High-pressure flex hose: Orenco Systems®, Inc. Model HVX200PR series or engineer-approved equal. Shall be constructed of a special elastomer compound with a working pressure of 250psi for systems requiring a higher horsepower pump.
2.06
FLOAT SWITCH ASSEMBLY
Float switch shall be mercury free Orenco Systems®, Inc. Model MF4P with four normally open mechanical 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 high level/lag pump enable, timer override on/off, timer on/off and low-level alarms 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.
2.07
ELECTRICAL SPLICE BOX

Standard: External Splice Box

Orenco Systems®, Inc. Model SBEX series external splice box or ENGINEER-approved equal, UL approved for wet locations, equipped with up to four (4) electrical cord grips and two 3/4-inch outlet fittings. Also included shall be UL listed waterproof butt splice connectors. The use of a UL-approved conduit seal kit accessible above ground shall be required to prevent the passage of gases, vapors, or flames through the conduit to the control panel. An additional UL classified sealant shall be added to the splice box coupling to prevent condensation accumalation in the splice box.  The following UL approved sealants shall be used:
a. UL classified moisture-cure polyurethane quick drying foam or ENGINEER-approved equal with an R-5 rating for each inch of foam.

b. UL classified silicone sealant or ENGINEER-approved equal consisting of a neutral cure silicone, non-acetic, non-corrosive silicone able to withstand temperatures to 450° F.
Alternate: Internal Splice Box

Orenco Systems®, Inc., Model SB series internal splice box or ENGINEER-approved equal, UL approved for wet locations, equipped with up to six (6) electrical cord grip and a 1-inch or 1.25-inch outlet fitting.  Also included shall be UL listed waterproof wire nuts. The use of a UL-approved conduit seal kit accessible above ground shall be required to prevent the passage of gases, vapors, or flames through the conduit to the control panel. An additional UL classified sealant shall be added to the splice box coupling to prevent condensation accumulation in the splice box.  The following UL approved sealants shall be used:

a. UL classified moisture-cure polyurethane quick drying foam or ENGINEER-approved equal with an R-5 rating for each inch of foam.

b. UL classified silicone sealant or ENGINEER-approved equal consiting of a neutral cure silicone, non-acetic, non-corrosive silicone able to withstand temperatures to 450° F.
2.08
CONTROLS AND ALARMS

Flow EQ/Pre-Anoxic tank system shall be controlled by treatment control panel.  Refer to Part 3.07.
PART 3 – ADVANTEX TREATMENT
3.01
PUMPS / OPERATING CONDITIONS

A.
Pre-Anoxic Return (Rnox) Pump

Pump shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF3005 or PF5005 series or engineer-approved equal 1/2Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.
B.
Recirc-Blend Pumps

PF500712

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF5007 series or engineer-approved equal 3/4Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.
PF501012

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF5010 series or engineer-approved equal 1Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.
PF751012

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF7510 series or engineer-approved equal 1Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 1- 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.
PF1452012

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF1452012 series or engineer-approved equal 2Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.
C.
Discharge Pumps

PF300512

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF3005 series or engineer-approved equal 1/2Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.

PF500712

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF5007 series or engineer-approved equal 3/4Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.

PF501012

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF5010 series or engineer-approved equal 1Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.

PF751012

All pumps shall comply with general requirements set forth in Section 1.09. Orenco Systems®, Inc., Model PF7510 series or engineer-approved equal 1Hp, 230 VAC, single phase, 60 Hz, two-wire motor, with 1- 30 foot long extra heavy duty (SO) electrical cord with ground.  Pump shall be UL and CSA listed as an effluent pump.

3.02 
T-MAX TANK
T-MAX-XX - Unit shall have an overall length of XX ft, a width of 7.5 ft, and a height of 8ft and should be of sufficient size and capacity to house pumps, flow inducers, discharge assemblies, baffles, floats, splice boxes, and ventilation assemblies (optional) of the treatment plant. The structure shall be constructed of fiberglass-reinforced plastic with a thickness of 4 inches and include the appropriate quantity of penetrations for pump lines. Unit shall be fully enclosed with XX access points. 
3.03
AX-MAX ADVANTEX® TREATMENT SYSTEM

A.  The treatment system shall be an Orenco Systems®, Inc. AdvanTex® AX-MAX facility. The facility shall be a complete, fully plumbed wastewater treatment system for receiving and processing septic tank effluent. The facility shall include the following units:

1. Stage 1

a. AX-MAXXXX–XX - Unit shall have an overall length of XX ft, a width of 7.5 ft, and a height of 8ft. The structure shall be constructed of fiberglass-reinforced plastic with a thickness of 4 inches. The unit shall include a piping network that recirculates water from the recirculation tank atop the hanging textile media. The media shall be hanging textile media with a specific area of over XXX square feet.
b. AX-MAXXXX-XX – Unit shall have an overall length of XX ft, a width of 7.5 ft, and a height of 8ft. The structure shall be constructed of fiberglass-reinforced plastic with a thickness of 4 inches. The unit shall include pumps that recirculate water from the recirculation tank atop the hanging textile media. The media shall be hanging textile media with a specific area of over XXX square feet.
2. Stage 2

a. AX-MAXXXX-XX – Unit shall have an overall length of XX ft, a width of 7.5 ft, and a height of 8ft. The structure shall be constructed of fiberglass-reinforced plastic with a thickness of 4 inches. The unit shall include pumps that recirculate water from the recirculation tank atop the hanging textile media. The media shall be hanging textile media with a specific area of over XXX square feet. 
b. AX-MAXXXX-XX – Unit shall have an overall length of XX ft, a width of 7.5 ft, and a height of 8ft. The structure shall be constructed of fiberglass-reinforced plastic with a thickness of 4 inches. The unit shall include pumps that recirculate water from the recirculation tank atop the hanging textile media. The media shall be hanging textile media with a specific area of over XXX square feet.
3.04
MOVING BED BIOREACTOR DENITRIFYING (MBBRd)
Denitrifying bio
reactor shall be an Orenco Systems®, Inc. MBBRd. The unit shall be a complete, fully plumbed wastewater treatment system for enhanced dentrification. The structure shall be constructed of a single-piece, vacuum-molded, fiberglass-reinforced plastic with a thickness of 4 inches containing a foam core with an R-26 insulation value. Each unit shall include one or more pneumatic ejectors capable of providing a CFM of 3 cubic feet per bubble for blending nitrified filtrate with a carbon supplement. MBBRd shall contain a volume of durable plastic mixing media that is no less then 20% of the unit’s overall volume. Unit shall have a dimension of XX’ long by 7.5’ wide.
3.05
AX MAX VENTILATION SYSTEM

Individual Unit Fans
An Orenco Systems®, Inc. ventilation system shall be provided in the AX-MAX Series Treatment Facility or approved equal. The fan shall be UL recognized, 0.8 Hp, 115/230VAC, 1.4A/0.7A, 3400 RPM, and provide up to 245 CFM at 0” H2O. The exhaust from the ventilation fan shall be forced through an enclosure with an adequate amount of activated carbon to remove any odors for a period of over one (1) year. 
Forced Air Ventilation
Ventilation fan shall be Cincinnati Fan Model LMF-6 or engineer-approved equal mounted in the control building. Housing shall be constructed of commercial grade 319-cast aluminum for increased strength and AMCA Type C spark-resistance.  Fan shall be rated for continuous duty with an RPM of 3450 and capable of delivering a minimum of 100 CFM per AX-Max unit.
Ventilation Line Insulation
When supplying heated air from a control building, all air lines from building to AX-Max units shall be insulated to minimize heat loss.  Pipe insulation shall be Pittsburgh Corning FOAMGLAS® ONE™ INSULATION or ENGINEER-approved equal. Insulation shall be rated for underground burial and provided with a PITTWRAP® SS JACKETING or ENGINEER-approved equal to prevent corrosion. 
3.06
SPLICE BOX CONDUIT SEALS AND SEALANTS

As part of the treatment package, all AX-Max units will include re-installed splice boxes and UL listed waterproof butt splice connectors. The use of a UL-approved conduit seal kit accessible above ground shall be required to prevent the passage of gases, vapors, or flames through the conduit to the control panel. An additional UL classified sealant shall be added to the splice box coupling to prevent condensation accumulation in the splice box.  The following UL approved sealants shall be used:

c. UL classified moisture-cure polyurethane quick drying foam or ENGINEER-approved equal with an R-5 rating for each inch of foam.

d. UL classified silicone sealant or ENGINEER-approved equal consisting of a neutral cure silicone, non-acetic, non-corrosive silicone able to withstand temperatures to 450° F.
3.07
CONTROLS AND ALARMS
A. 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. 

B. A dedicated phone line, Ethernet cable, or cellular router shall be installed.  Panel is required to allow real-time connectivity with the telemetry control panel and alarm communication. Phone dialers shall not be considered as an equivalent.
C. Panel shall be Orenco Systems®, Inc. TCOM™ control panel or engineer-approved equal, meeting the following:
1. Data Collection and Utilization:  Logs data for system conditions and events such as daily flows, pump run time, pump cycles, and alarm conditions. Logs shall store data for at least a year. 

2. Downloadable Logs:  Download logs into a *.dif or ASCII format for simple conversion to common spreadsheet or word processor programs. 

3. Multi-Level Password Security:  Only qualified personnel can remotely access site. 

4. Program Logic Rules:  Simple “If … then” declarations.  
5. Rules can be written based on several operands, including the following: 

6. Input/output status

7. Point status

8. Date: mm/dd/yy format

9. Time of day: 24 hour clock

10. Timers
11. Historical data (allows for control optimization or detection of trends)

12. Schedule functions to control digital “Points” based on date or day of week/time.

13. Automatic daylight savings time adjustment. 
14. Automatic call-out to pagers during alarm conditions when panel detects trends that could lead to system failure.
D. 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.
1. Standard Components

a. Motor-Start Contactor: 17 FLA, 1-2 hp, 60 Hz; 2.5 million cycles at FLA (10 million at 50% of FLA for 230VAC.

b. HOA 3- Way Toggle Switch:  Single-pole switch, Hands (manual) Off, Auto ON. 20 amps, 1 hp.

c. Controls Circuit Breaker:  10 amps, OFF/ON switch.  Single-pole 120 VAC. DIN rail mounting with thermal magnetic tripping characteristics.

d. Pump Circuit Breaker:  20 amps, OFF/ON switch. Single-pole for 120 VAC or double-pole for 230 VAC. DIN rail mounting with thermal magnetic tripping characteristics.
e. Audio Alarm:  80 dB at 24", warble-tone sound. 

f. 120VAC Ground Fault Interrupter (GFI)

g. Current Sensor:  120 VAC with adjustable high & low alarm set points.
h. Surge Arrestor: AG2401 120/230V, three 18” leads, rated for a maximum of 32,000amps, UL/CSA listed.

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

j. Panel Enclosure: NEMA 4X rated, constructed of UV-resistant fiberglass or stainless steel or NEMA 4, constructed of steel; hinges and latch are stainless steel. Conduit couplings provided.

k. Remote Telemetry Unit: ATRTU-Net; self powered 24 VDC at 10 mA max, 8 digital inputs, 8 analog inputs expandable to 16 with expansion board. On-board modem (9600 baud), Ethernet port (10 base T, RJ45jack) and Modbus port (R5422/485 terminals).

l. Touch Screen Display: interface module with 5.7 color touch screen.
m. Flow Meter – Siemans, electromagnetic flow meter model MAG 3100, with 5000/6000 series transmitter.  In addition to logging daily flows, flow meter shall log flows on an hourly basis.

n. Cellular router. Cellular Router shall be capable of integrating 3G, 4G, and LTE cell service for remote accessibility.  

o. Pump Run Light:  7/8" green lens. NEMA 4, 1-watt bulb, 120 VAC.
p. Event Counter:  120 VAC, 6-digit, non-resettable, internal.
q. Elapsed Time Meter:  120 VAC, 7-digit, non-resettable. Limit of 99,999 hours; accurate to 0.01 hours, internal
2. Optional Components

a. Variable Speed Drives: 4kW, 3-phase supply, 200 – 240VAC, 0.5 – 5Hp
b. Effluent Alarm: 95db at 24", warble-tone sound.

c. Flashing Light: Lexan lens, flanged base, red, UL-recognized.

d. Heater:  Anti-condensation heater. Self-adjusting, radiates additional wattage as temperature drops. (use if panel is to be outdoors)
e. 3- Way (main, auto, off) manual transfer/disconnect switch (often supplied by contractor)
f. Generator running dry contact

g. Dead front user interface
h. 4-20mA UV intensity input

i. UV failure dry contact

j. 4-20mA DC DO Sensor

k. 4-20mA pH Sensor


E. Control panel shall be capable of activating and listing the following alarm conditions:
a. Primary Septic Tank

1.
High Level Alarm

b. Flow EQ/Pre-Anoxic Tank

1. 
High Level Alarm

2. 
Low Level Alarm

3. 
Pump Failure

c.
AX-Max Treatment

1. 
High Level Alarm

2. 
Low Level Alarm

3. 
Pump Failure

d.
Discharge Chamber

1. 
High Level Alarm

2. 
Low Level Alarm

3.
Pump Failure

e.
Ventilation Fan

1. 
Fan Failure

f.
Generator

1.
Generator power
F. 
Control panel shall operate the floats in the following sequence:
a. 
Flow EQ/Pre-Anoxic Tank

1.
High Level Alarm/Lag Enable

2.
Timer Override On/Off

3.
Timer On/Off

4.
Redundant Off/Low Water Alarm

b.
AX-Max Recirc-Blend Chamber

1.
High Level Alarm/Lag Enable

2.
Timer Override On/Off

3.
Redundant Off/Low Water Alarm

c.
AX-Max Discharge Chamber

1.
High Level Alarm/Lag Enable

2.
Lead Pump On

3.
Pumps Off

4.
Redundant Off/Low Water Alarm
3.08
CONTROL BUILDING
The control building shall be an Orenco Systems®, Inc. Fiberglass Shelter or engineered approved equal to house controls and chemical feeders. The shelter shall be a complete seamless, molded, one-piece enclosure constructed of an insulated foam-core wall monolithically poured. Wall thickness shall be no less then 4-inches thick with a minimum insulation value of R12. Shelter shall be capable of withstanding 130mph.  The roof shall be capable of handling a 100psf live load.  Manufacture will provide a 10-year limited warranty on workmanship.
3.09
CHEMICAL FEEDER
DRY CHEMICAL FEEDER

Dry chemical feeder shall be an Orenco Systems®, Inc. model DCF-30XX-LSE or engineered approved equal.  Feeder shall be manufactured from corrosion-resistant stainless steel and durable fiberglass parts assembled on a skid.  Feeder shall include a liquid slurry eductor, two 115-volt, 2-pole agitators and a 0.5Hp, 6.8A, 115-volt DC auger motor with a variable-speed AC power supply.  Feed rate shall be adjustable between 10 – 500 grams/minute.
LIQUID CHEMICAL FEEDER
Liquid chemical feeder shall be an Orenco Systems®, Inc. model LCF3036-SS. Feeder shall be manufactured from corrosion-resistant stainless steel and durable fiberglass parts. Feeder shall include a 1/3 Hp 1750 rpm, direct-driver mixer to keep slurries in suspension. Alkalinity feed rates shall be controlled by a peristaltic pump with a maximum rate of 0.9 gallons per hour to the injection point.  Pump speed control shall be provided by a 4-20 m/A, 0-10VCD, or pulse inputs.  Pump shall inject alkalinity mix into the pre-anoxic return line to the Flow Equalization/Pre-Anoxic Tank.
3.10
INSTALLATION

All treatment, pumping system, and electrical components shall be installed in accordance with the MANUFACTURE’S recommendations, the engineer’s plans, and all state and local regulations.

3.11
LOCATION

The pump control panel shall be mounted on beneath an awning or within a building nearest the tank and pump. 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.
PART 4 - EXECUTION 
4.01
PRECONSTRUCTION CONFERENCE 
Before any work at the site is started, a conference attended by the OWNER, CONTRACTOR, ENGINEER, MANUFACTURE, OPERATOR and others as appropriate will be held to establish a working understanding among the parties as to the work involved for installing each component of the treatment system.  At this conference, the OWNER, CONTRACTOR, ENGINEER, and MANUFACTURE shall designate, in writing, a specific individual to act as INSPECTOR for the installation of the treatment system. Any cost or fees associated with the services of the INSPECTOR or the ENGINEER during construction will be the responsibility of the OWNER. 

4.02
INSTALLATION AND FILED TESTING TRAINING
The MANUFACTURER shall provide the services of a trained representative to instruct the installing CONTRACTOR’S crew and INSPECTOR regarding the proper installation and field testing of each component per the MANUFACTURE’S recommendations and requirements. The MANUFACTURER shall have a trained representative provide installation and field testing training services for a minimum of one (1) visit of a minimum of one (1) eight-hour day at the beginning of construction.

4.03
QUALITY CONTROL

A. To ensure quality control, the INSPECTOR shall inspect and certify that an initial installation of the AdvanTex® system is in compliance with the MANUFACTURE’S recommendations and requirements. 

B. Upon completion of the inspection, the INSPECTOR, in coordination with the ENGINEER, shall perform or direct the CONTRACTOR to perform any required adjustments to the equipment and place into operation under the supervision of the ENGINEER. All equipment and materials required to perform the testing shall be the responsibility of the CONTRACTOR. A letter of completion shall be signed by the INSPECTOR and copies faxed, emailed, or mailed to the ENGINEER and MANUFACTURE within one (1) week of the AdvanTex® system being installed and prior to System Commissioning.
C. The MANUFACTURER shall provide the services of a trained representative for a minimum of one (1) visit of a minimum of one (1) eight-hour day for the purpose of quality control during construction.
4.04
SYSTEM COMMISSIONING 

A.
The MANUFACTURER shall provide the services of a trained representative for training the OWNER’S service provider, and inspecting the AdvanTex® installation. The inspection will include items covered from the installation training. Upon system commissioning, the MANUFACTURER’S trained representative shall provide the ENGINEER a written report of findings. The ENGINEER should then perform or direct the CONTRACTOR to perform any required adjustments to the equipment and place into operation. All equipment and materials required to perform additional testing shall be the responsibility of the CONTRACTOR.  The MANUFACTURER shall submit to the ENGINEER and OWNER, a detailed start-up checklist, according to the manufacturers inspection and startup procedures. 

B.
The MANUFACTURER shall provide the services of a trained representative for a minimum of one (1) visit of a minimum of one (1) eight-hour day for the purpose of system commissioning.
PART 5 – OPERATION AND MAINTENANCE

5.01
OPERATION AND MAINTENANCE MANUALS
The MANUFACTURER shall provide five (5) operation and maintenance manuals, four (4) to be sent to the OWNER, and one (1) sent to the ENGINEER.
5.02
SPARE PARTS

The MANUFACTURER shall provide a spare nozzles, spare pump, and spare control panel parts.

5.03 
OPERATION AND MAINTENANCE TOOLS
A.
AX LATERAL BRUSH CLEANING KIT

MANUFACTURER shall provide a minimum of one (1) AX Lateral Brush Cleaning Kit. This kit shall include 90-inch lateral cleaning brush used to clean 1-1/4” diameter laterals and shall be Orenco Systems®, Inc., OM-AX-LAT BRUSH CLEANING KIT or ENGINEER- approved equal.
B.
AX SHEET CLEANING WAND

MANUFACTURER shall provide a minimum of one AX sheet-cleaning wand.  Wand shall be Orenco Systems®, Inc. model OM-AX-CLEANING WAND or ENGINEER-approved equal.  Cleaning wand shall have the ability to connect to a standard garden hose, and fit in between AX sheets to spray off debris.

C.
FIELD TEST KIT

MANUFACTURER shall provide a field test kit to monitor the following parameters:

a. pH

b. Alkalinity

c. Ammonia (NH3-N)

d. Nitrate/Nitrite (NO3-N / NO2-N)

e. Dissolved Oxygen (DO)

f. Chlorides

g. Turbidity

h. Temperature

The field test kit shall include:

a. pH test strips (0-14 pH)

b. Alkalinity test strips (0-240 ppm)

c. Ammonia (NH3-N) test strips (0-6 ppm)

d. Nitrate/Nitrite (NO3-N / NO2-N) test strips (0-50 ppm)

e. Dissolved Oxygen (DO) kit (1-12 ppm)

f. Chloride titrators (30-600 ppm & 300-6000 ppm)

g. Turbidity kit (0-200 NTUs)

h. Thermometer (0-240° F)

D.
BIOTUBE® CARTRIDGE CLEANING CRADLE 


MANUFACTURER shall include a minimum of one (1) Biotube® cleaning cradle. Cradle shall be Orenco Systems®, Inc. Model OM-BIOTUBE CRADLE or ENGINEER-approved equal for housing the Biotube Effluent Filter cartridges for cleaning and maintenance. 
E.
BIOTUBE® CARTRIDGE CLEANING BRUSH
MANUFACTURER shall include a minimum of one (1) Biotube® brush.  Brush shall be Orenco Systems®, Inc. Model OM-BIOTUBE BRUSH or ENGINEER-approved equal for cleaning the Biotube Effluent Filter cartridges.
F.
SCUM MEAURING DEVICE 

MANUFACTURER shall provide a minimum of one (1) scum measuring utility gauge.  The gauge shall consist of a minimum 3/8” diameter stainless steel rod with an incremental scale for measuring scum levels.  The rod shall be bent at a 90-degree angle at the base to aid in identifying the scum “by feeling.”  The gauge shall be Orenco Systems®, Inc. Model SMUG or ENGINEER-approved equal.
G.
SLUDGE MEASURING DEVICE

MANUFACTURER shall provide a minimum of one (1) SLUDGE JUDGE® ULTRA or ENGINEER-approved equal.  Unit shall be constructed of polycarbonate treated with an ultraviolet stabilizer, durable in cold temperatures, and can withstand heat up to 280° F. The measuring device shall be ¾” diameter and marked with tape to designate 1 ft increments.
�This is a draft spec for AX MAX. Should we include the AX100s are a part of this? 
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